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View of the Dam From Down Stream.

The Dam in Course of Construction.
THE CURVED CONCRETE DAM AT BAROSSA, AUSTRALIA.—[See page 266.]
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CASUALTIES—MILITARY AND CIVIL,

And now it would seem that the steam railroad has a
close rival in the art of killing and wounding; for the
latest statistics of the Census Bureau show that dur-
ing a single year 1,218 persons were killed and 47,429
injured by street railway lines in this country. To
those of us who happen to live in New York, where
just now the daily collision on our elevated and sub-
way lines, with its list of casualties, is an item that
we should miss from our morning paper, these figures
may not prove so startling as to the citizen who travels
under more normal conditions; but in all conscience
they are big enough to be positively shocking, par-
ticularly when we remember that a great number of
sireet car accidents are never reported. Added to the
slatistics of steam railroad accidents, they show that
people are being killed at the rate of 5,200 and wounded
al the rate of 100,000 a year! And it all happens to
persons who are engaged in the “peaceful pursuits” of
“the most highly-developed civilization” of modern
times.

Add together two or three years of such statistics,
and you get a total casualty list equaling that of the
Russo-Japanese war.

0dd, is it not, that we should blench with horror, as
we read in one column of the wholesale killing and
wounding on Manchurian battlefields of men whose
profession it is to kill and be killed, and yet read in
the next column with easy composure of the day-by-day
killing and wounding of our neighbors or associates,
under circumstances for which in nine cases out of ten
there is no excuse whatever to-be offered.
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‘“ CONSIGNED TO THE SCRAP HEAP.”

The New York Evening Post has delivered itself
of the following: ‘“What the big-navy men cannot
deny is that a single new invention or development
in marine engineering may consign our enormously
costly fleet to the scrap heap without a moment’s warn-
ing.” Strange, is it not, that our staid contemporary
should commit itself in its most approved ex cathedra
manner to what is surely one of the most foolish falla-
cies of the day. And still more strange that it should
do so-at a-time when the naval experts are telling us
all :that, if .the naval operations of the present war
teach one truth more than any other, it is that the
battleship 'is -the supreme -engine of naval warfare—
more secure to-day:than _evef against the many cheap
and short-cut devicesthat -were-designed to bring about
its “annihilation.” It was but.a few days ago that the
captain of,one of the:sunken ships at Port Arthur as-
sured the writer that the battleship had more -than
vindicated its construetion, and the principles and
theories upon which:it*had been designed. His own
ship, - struck ‘time ,andAa:gainjby'fmines, battered by di-
rect shell fire from  Togo’s battleships, and by the
plunging shells from Nogi’s-batteries, the target for.at
least:a score.of torpedoes,.some of which found the
mark, .was sent to the -bottom only when he himself
opened the sea valves to prevent her from becoming the
prize of,the.enemy. In all the rough handling, above
water and, below, that the Russian-fleet has received in
the past twelve months, it was the . battleship alone
that time and again proved able to survive the blow
of the torpedo or the floating mine. For a cruiser to be
struck by one of these deadly weapons has meant, with
a single. exception, immediate and total -destruction.
Not a battleship was sunk by gun fire; whereas cruisers,
and all smaller craft, were by this means sunk. or so
badly damaged as to be put out of action. It is the bat-
tleship that has decided the issue of the naval campaign.
In the coming fight, down in the Indian Ocean, between
Rojestvensky and Togo, the fate of the victorious Man-
churian armies of Japan will depend upon what num-
ber of battleships survive on either side. If the unex-
pected should happen, and Togo should lose three or
four of his battleships, not all the armored cruisers,
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protected cruisers, gunboats, and torpedo boats of Japan
could wrest from Russia the command of the sea, or
stave off the ultimate capitulation of Oyama’s armies.

The history of modern naval development shows that
it has moved steadily in the direction of big units, each
representing a vast concentration of fighting power,
whether for attack or defense. Our 16,000-ton ‘‘Con-
necticuts” and “Louisianas” are the result of a law
of evolution, which is as inexorable in a warship as it
is in the processes of natural life. At the same time,
naval history shows that inventors have been quick
to appreciate what they conceived to be the weak feat-
ure in this policy of concentrating the fighting strength
in a few large units, rather than in many smaller ones.
Periodically, the small, cheap “kill-all” device bursts
upon an awestruck world, and forthwith the wiseacres
shake their heads and predict a complete “revolution” in
naval construction. Our contemporary is not by any
means -the first that has consigned ‘“our enormously
costly fleet to the scrap heap without a moment’s warn-
ing.”

The naval revolutionist is ever in our midst; and not
even the contemplation of the large and ever-growing
list of naval engines of destruction that fail to destroy,
deters each new annihilator from being duly her-
alded as sounding the death knell of every battleship
afloat.

There was the torpedo boat, “a single new invention”
which caused all the naval powers to set afloat whole

squadrons of these now discredited craft. For the tor-

pedo boat was met first by the rapid-fire gun and the tor-
pedo net, and then by the destroyer, a larger edition of
itself, swift enough to catch, powerful enough to sink the
torpedo boat. The predicted revolution never took place;
and the battleship continued to grow steadily in size,
power, and price. Then came the submarine ram, which
was to usher in another revolution. Great Britain built
her “Polyphemus,” and the United States her “Katah-
din;” but the former was stricken long ago from the
lists, and the latter has already found a post of in-
terest, if not of honor, in our museum of naval curiosi-
ties. It was a fascinating idea, thi" of a turtle-backed,
submergible ram, hard to see, impossible to hit, run-
ning amuck through a fleet of these ‘“big-navy men”
battleships, and sinking them with pitiless deliberation.
Nevertheless, the Spanish war came and went, while
the “Katahdin” lay rusting at her moorings.

The next annihilator was the awe-inspiring “dyna-
mite gun.” Here, surely, was that “single, new inven-
tion or development,” that was to prove a veritable
demon of destruction—worth just as many battleships
as happened to come within range of its shells. Why
spend so many years in building a 16,000-ton “Connecti-
cut,” when in one-fifth of the time one could set afloat
a dozen ‘“dynamite cruisers,” bearing the awesome
name “Vesuvius,” and each capable of sinking a battle-
ship a minute by the very simple expedient of tossing
a quarter of a ton or so of dynamite aboard from her
pneumatic guns? We shall not soon forget that queer
little midnight comedy, when the ‘“Vesuvius” drew
stealthily within range of Santiago harbor, and proceed-
ed to scatter “earthquakes” among the rocky bluffs of
the Cuban coast.

Just now the “single new invention or development”
which is to “consign.our enormously costly fleet to the
scrap heap,” appears to be the submarine torpedo boat.
We are willing to admit that the submarine has proved
terribly destructive, and in every case “without a mo-
ment’s warning;” but unfortunately, in place of con-
signing our own or any other “enormously costly fleet
to the scrap heap,” its chief exploit seems to have been
that of consigning its unfortunate crew to untimely and
most hideous death. It is probable that there is no
‘““‘single new invention or development” which, in this
respect, has so unique a record. It is a gun which kills
at the wrong end of the barrel, and until this latest
“annihilator” shall have given over slaying its friends,

-we shall be forced to the conclusion that not to the

submarine is to fall the honor of consigning our ﬁeéts
to the scrap heap. ‘
As it has been, so it will be. There has been mueh
evolution, but no revolution, in the growth of.the fight-
ing ship to its present bulk and power. To the cotintrjy'
that can concentrate in greatest numbers the big battle-
ship, with its combination of a steady platform, long-
range heavy guns, a large reserve of buqyanéy, .and
good speed (to say nothing of its trained personnel)

will the victory of the future and the. ultimate bless-

ings of permanent peace belong.
ELECTRIC RAILWAYS:AND POPULATION.

Some interesting illustrations of the extent to which
the outer areas of cities have increased through the
development of the street railway are to be found in
the recent report of the Census Office on American
Street and Electric Railways. For instance, the popu-
lation of Manhattan borough of New York city in-
creased from 1,441,216 in 1890 to 1,850,093 in 1900, or
408,877. Of this increase, 231,556, or considerably more
than one-half, took place in that part of the island
lying north of Eighty-sixth Street, the population in
this section having practically doubled during the
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decade. This district is situated about seven miles
from the southern extremity of the city, and the great
majority of its breadwinners do business downtown
and make daily use of the street railways. In the
Bronx borough the population increased from 88.908
to 200,507, the increase being mainly along the street
and elevated railway lines. In Brooklyn and Queens
boroughs the increase in population was 39 and 76
per cent, respectively, and in each case the advance
was mainly in the outlying wards.

Another conspicuous illustration of this influence is
furnished by the city of Boston. Of the seven wards
lying nearest to the business center of Boston, five
showed a decrease in population, while in the outlying
wards there was an increase of 93,395 inhabitants, or
nearly five-sixths of the total increase of Boston. More-
over, the population of the immediately adjacent cities
o: Cambridge, Somerville, Chelsea, and Brookline in-
creased much more rapidly than that of the older parts
of Boston. A very considerable proportion of the
breadwinners, both of the outlying wards and of the
adjacent cities, are employed in the business district
of Boston and depend upon the electric railways for
their transportation.

The change in the distribution of the population of
Philadelphia since 1890 has been remarkable. Almost
all of the wards in the heart of the city show a decrease
in population, while seyeral of the large 6ut1ying
wards to the west and north of the business center have
added greatly to the number of their inhabitants. More-
over, the electric railway has given a powerful impetus
to suburban life, not only for residence but also for
manufacturing purposes. The effect of this influence
is shown in the increased population of the suburbs of
Boston and Philadelphia, two cities whose suburban
residents are served largely by electric railways. Other
cities showing this influence in a marked degree are
St. Louis, Milwaukee, and Cleveland.

The presence of a rapid and cheap means of passen-
ger transportation permits manufacturing and com-
mercial establishments to be located conveniently and
economically and allows the concentration of retail and
wholesale trade and office business in specialized cen-
ters. The change thus noted has had a marked influ-
ence upon the value of land, and upon rentals and
building operations, for every extension of an electric
railway line into new territory increases the selling and
rental values of the real estate in the vicinity. Thus
the clearly marked effect upon the community of the
increase of electric railway facilities is to prevent over-
crowding and to promote equalization of values.

The effect of street railways in concentrating business
is evident, although there are no satisfactory statistics
regarding the degree to which the business of cities has
become concentrated in narrow areas. It has been
estimated, however, that the daily movement of people
into the central section of Chicago by means of the
surface street railway alone is about 225,000, while a
still larger proportion of the traffic of the elevated
railways is to and from the same business center, which
has an area of scarcely more than a square mile. It
has also been estimated that the day population of Man-
hattan Island below Canal Street is about half a million
greater than the night population. Practically all of
this enormous number of persons is carried to and
from this section by the electric railway.
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THE GEORGE WASHINGTON UNIVERSITY.
BY N. MONROE HOPKINS, PH.D.

Active steps are now being taken to expand .the
George Washington, formerly Columbian, University,
and to make of it an institution of national character.
These plans provide for a great post-graduate uni-
versity, with\every advantage for advanced study and
higher research. It is also proposed to have numerous
affiliated colléges, like the system which prevails at
Cambridge and Oxford in England. George Washing-
ton, in his last will and testament, expressed a desire
to have in the capital city of the country just such an
institution as this university .is about to become, and

4his ideal will doubtless he realized.

The .George Washington University was organized
by an act of Congress on February 9, 1821, under the
name of the Columbian University, and its name has
recently been changed. It may be of interest to sketch

-briefly the causes which led to this change of name.

The change was made on June 8, 1904, by unanimous
vote of the Board of Trustees, and on June 22, 1904,
the Secretary of the Interior and the United States
Commissioner of Education approved  the change, the
action having been taken under Congressi‘onAal sanction
given on January 23 of the same year.

For .a long time Columbian University had been
confounded with Columbia University of New York,
and there had long been a wish on the part of those in-
terested to secure a name more national in character.
It happened that in May, 1897, a large body of patriotic
women from all sections of the United States held a
meeting in Washington and organized the George
Washington Memorial Association. Its objects, as
stated in its articles of incorporation, were “To ad-
vance and secure in the city of Washington a uni-
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versity for the purpose and with the object substantial-
ly set forth in and by the will of George Washington,
the first President of the United States, and to increase
the opportunities for the higher education of the youth
of the United States.”

There was an immediate response to the appeal of
the association for money for a permanent building
fund, to be held in trust by the association for the
erection of a George Washington memorial building
in the city of Washington. This fund, amounting to
half a million dollars, is to be devoted to the building
of the central administration building of the university.
This structure will be the center of the proposed group,
and will be surrounded by the other buildings, all of
equal architectural worth.

Upon the day that the name of the university was
changed, Columbian College was organized, as the
first of the affiliated colleges of the university. The
old name of the institution is, in this way, preserved.
Columbian College has charge of the undergraduate
students, under the direction of the Board of Trustees.
There will also be departments of Arts and Sciences,
covering Engineering, Chemistry, Biology, Physics,
Astronomy, Geology, Mathematics, Languages, etc.,
and departments of Politics and Diplomacy, Law, Medi-
cine, Public Health, Bibliography, and Library Science,
ete.

The site upon which the new university buildings
are to be erected is one of the most desirable in Wash-
ington. Fronting upon the President’s Park, just
south of the White House, the site faces upon the south
of the new Potomac Park. The river is less than
half a mile away. When George Washington outlined
his plans for a national university, the site which
he designated was not very far from the one which
the new university has acquired. Immediately sur-
rounding the new site are perhaps 1,000 acres of gov-
ernment grounds, including the Potomac Park, which,
when -completed in the near future, will give the
George Washington University the most beautiful
campus in the country.

The proposed colleges will have their own faculties
and boards of trustees, like Columbian College, and,
with the facilities already at hand, there will be no
place in the world where the advanced research worker
can obtain better facilities than at the George Wash-
ington University. The splendid Library of Congress,
as well as the special libraries of the various federal
institutions, are always available to the students, as
well as the government laboratories. In many of the
government bureaus are scientists of the very highest
rank, who may be called upon for assistance, while
many of the numerous types of scientific apparatus
are at the disposal of the faculty and the students
of the George Washington University. For many years,
by act of Congress, these courtesies have been shown
officers and students of the institution and, with its ex-
pansion, will doubtless be increased. The university
works in harmony with the following celebrated organi-
zations, which make the city of Washington a great uni-
versity in itself: The Smithsonian Institution, the
National Museum, the United States Bureau of Stand-
ards, the United States Patent Office, the Engineering
Bureaus of the War and Navy Departments, the United
States Navy Yard, with its model-testing tank for
ship models, and where the factory which makes the
guns for the navy is situated; the United States Army
‘War College, the United States Weather Bureau, the
United States Engineer and Signal Corps, the Agri-
cultural Department, with its many laboratories; the
Engineering Department of the District of Columbia,
the United States Coast and Geodetic Survey, the United
States Geological Survey, the Carnegie Institution,
the United States Naval Observatory, etc. Many large
private plants, modern in every particular, are also
located in Washington, and to these the student of
engineering is admitted for study and work. Probably
the next of the affiliated colleges will be a College of
Engineering, with an equipment second to none in the
country. The university publishes regularly scientific
bulletins, which may be obtained, together with any
additional information desired, by communication with
the Registrar of the University.
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THE HEAVENS IN APRIL.

BY HENRY NORRIS RUSSELL, PH.D.

‘When we return to our observation of the evening
sky this month, we will notice that all the constella-
tions are farther west than they were at the same hour
a'month ago. For example, Orion and Taurus, which
were well above the horizon at nine o’clock on a March
evening, have now sunk so low that they are almost
setting, and the other stars have similarly altered their
apparent position. :

This dces not mean that the stars have really moved
at all, but that the sun (from which we take our
time) has moved eastward among the stars and come
much nearer to these constellations than it was before.
Consequently, they are not as high up at sunset or at
any given hour of the evening as they were a month
ago, and they set earlier—two hours earlier every
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month—which brings them round to the same time
again at the end of a year. A description of the posi-
tion of the constellations that holds good for 9 P. M.
in the middle of a month is therefore valid for 8
P. M. at the end of the month or 10 P. M. at its be-
ginning, and so on.

-Having thus specified our hour of observation, let
us examine the sky. Orion, Taurus, and Canis Major,
which we studied last month, are now low in the
west. Above them lies the Milky Way, in or near
which are a number of prominent constellations.

Beginning in the extreme northwest we find Cassi-
opeia, marked by a zigzag line of five second-magnitude
stars. There is nothing else like this group in the
heavens, and as in our latitude it never sets, it forms
a “landmark” in the sky second only to the Great
Bear itseif. Some distance farther to the left is a very
bright star, Capella, in Auriga. This constellation
contains several other fairly conspicuous stars which
lie to the left of Capella or below it and form a large
irregular pentagon easy to recognize. Between Auriga
and Cassiopeia is Perseus, which contains two second-
magnitude stars and numerous fainter ones.

South of Auriga-and above Orion is Gemini. The
two first-magnitude stars, Castor and Pollux, which
are much closer together than any two other stars of
equal brightness that we ever see, make this a very
easy constellation to identify. Castor—the northern-
most, and somewhat the fainter of the two—is a re-
markable double star, consisting of two components
of unequal brightness which revolve about one an-
other in a period of several hundred years. Just how
long the period is, we do not know, but the stars have
not got half way round since the invention of the tele-
scope. Spectroscopic observations have recently
shown that each of these bright stars has a dark com-
panion revolving about it in a period of a few days,
so that the system is really quadruple. Finally, there
is a ninth-magnitude star not far from the bright pair
which shares their proper motion, and is undoubtedly
a member of the system, describing its own enormous
orbit about the brighter stars, though at such a dis-
tance that it probably requires 50,000 years to complete
one revolution.

The two bright stars and their distant companion
may be seen with any telescope of above three inches
aperture. The close pairs, however, must be far be-
yond the power of even the greatest telescopes.

The rest of the constellation Gemini lies below Castor
and Pollux toward Orion, and consists of two roughly
parallel lines of stars. )

South of Gemini is~an isolated bright star, which is
Procyon, the only conspicuous feature of Canis Minor.
Like Sirius, this star is relatively very near the sun,
and its light takes only about ten years to reach us.

The most prominent constellation near the meridian
is Ursa Major, which is now right overhead. The
familiar “Dipper” forms the hind quarters and tail
of the Bear. Three of its paws are marked by pairs
of stars which lie along a line some 20 deg. southeast
of the Dipper, and its head is formed by several faint
stars between the Pointers and Capella.

Below Ursa Major is Leo, which has one star of the
first magnitude, Regulus by name. Above this is the
group known as the ‘“Sickle,” which well deserves its
name. (Regulus is at the end of the handle.) Two
second-magnitude stars about 30 deg. to the left belong
to the constellation, being in the Lion’s hind quarters,
while the bend of the sickle outlines his head.

Between Leo and Gemini is Cancer, the least con-
spicuous of the zodiacal constellations, marked only by
a little hazy spot of light which a field-glass will
show to be a star cluster. It has been known since
ancient times by the name of Praesepe, the Bee-hive.

Below Cancer is a little group of stars which marks
the head of Hydra. This is a very large constellation
which extends southeastward for about 90 deg. but
contains no bright stars. The quadrilateral in the
southeast, which is the most prominent object in that
part of the sky, represents Corvus, the Raven, which
is perched on Hydra’s head.

The bright star in the southeast is Spica, in Virgo,
and the still brighter one farther north is Arcturus, in
Bootes. These constellations, however, together with
Corona and Hercules, which are now rising, can be
better seen and described in later months.

From the Lick Observatory comes the news of the
discovery of another satellite of Jupiter found photo-
graphically by Prof. Perrine with the Crossley re-
flector. It is of the sixteenth magnitude, that is, so
faint that it can only be seen with instruments of
the largest size. From the manner of its discovery it
is clear that it must be a distant satellite with a long
period similar to the recently-discovered ninth satellite
of Saturn and the still more recent sixth satellite of
Jupiter.

THE PLANETS.

Mercury is evening star until the 23d, when he
passes between us and the sun and becomes morning
star. During the first part of the month he is very
well visible in the evening. On the 4th he is at his
greatest elongation from the sun and sets at about
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7:45 P. M. He is in Aries, a few degrees south of the
brightest star of that constellation.

Venus is also evening star till the 27th, when she
also becomes morning star. She is conspicuous at the
beginning of the month, when she sets two hours after
the sun, but disappears from view about the 20th.

Jupiter is also evening star in the same part of the
sky and the three planets are quite near one another.
On the evening of the 25th Mercury and Jupiter are
about 5 deg. apart- and at about the -same altitude
above the horizon. Jupiter is the southernmost of the
two. Venus is directly above them, about 10 deg.
higher up. The moon will be near them all on the 6th.

Mars is in Libra and is becoming brighter as he ap-
proaches opposition. He rises al about 9 P. M. on the

" 15th and is the most conspicuous object in the south-

eagtern sky at midnight.

Saturn is morning star in Aquarius, rising between
3 and 4 A. M. Uranus is in Sagittarius and comes to
the meridian at 4:40 A. M. on the 15th. Neptune is in
Gemini and sets about midnight.

The asteroid Vesta, the brightest of these small
planets, was in opposition on March 24 and is now vis-

ible. Her position is as follows:
R. A. Declination.
March 30... 12h. 26m. 3s. 10 deg. 49 min. N.
April 11..... 12h. 15m. 7s. 10 deg. 47 min. N.
April 23..... 12h. Tm. 4s. 12 deg. 7 min. N.

So that she is near the line joining A Leonis and p
Virginis about one-third of the way from the former
toward the latter. She is about the 614th magnitude,
just visible to a keen eye. By making a diagram of
the small stars visible with a field-glass in this region
the asteroid may be identified by its motion.

THE MOON.

New moon occurs at 6 P. M. on the 4*h, first quarter
at 5 P. M. on the 12th, full moon at 9 A. M. on the 19:h,
and last quarter at 6 A. M. cn the 26th. 'The moon is
nearest us on the 18th and farthest off o.: the 4th.
She is in conjunction with Saturn on the 1st, with
Mercury, Venus, and Jupiter on the 6th, Mars on the
21st, and with Saturn again on the 28th. The two
conjunctions with Saturn are fairly close.

Capri, Italy.

-~

SCIENCE NOTES.

The constant effort of science to overcome natural
laws as well as to apply them must be recognized. A
few years ago, at a meeting in New York, a gentleman
was deploring the fact that we did not allow nature’s
laws to have full play; that we were constantly an-
tagonizing nature at the expense of the welfare of the
human race. Mr. Abram Hewitt answered this perni-
cious doctrine by saying that if nature had been al-
lowed to take its course, grass would still be growing

in Broadway.

Are metals made radio-active by the influence of
radium radiation? This is a question which Prof.
Thomson, F.R.S., answered in a communication made
to the Cambridge Philosophical Society recently. From
experiments made on lead, brass, and tin, it was shown
that these bodies, after exposure to radium radiation,
exhibit no trace of radio-activity four minutes after the
radiation has ceased to fall upon them; there was no
evidence of induced activity of any kind, but the
method used was not adapted for testing the existence
of a very short-lived radio-activity.

Cuvier, the naturalist, while a young man incurred
the enmity of certain of his colleagues, who decided
to give him a severe fright by dressing one of their
number in the conventional garb of Satan and making
a midnight call upon him. It is presumable that being
aroused from a sound sleep, Cuvier was duly impressed
with the figure before him and that some of the threats
made were having the desired effect. But finally, in a
last effort to overwhelm him, the devil threatened to
eat the young scientist. This was a fatal mistake, for
Cuvier, at once reassured, eyed the grotesquely-clad
figure from head to toe and exclaimed, “What, horns
and hoofs and carnivorous! Never!” He then rolled
over and went to sleep.

At
-

THE CURRENT -SUPPLEMENT.

The current SuppLEMENT, No. 1526, opens with an
excellent and very fully illustrated article by Charles
H. Dodge on a new Mexican substitute for cordage
fiber. L. E. Neame writes on “Mysterious White
Races.” The famous chemist, Prof. Arrhenius, dis-
cusses in a very simple and instructive way the de-
velopment of the theory of electrolytic dissociation.
Arthur Churchill writes eloquently of Edison and his
early work. Charles R. King’s splendid article on the
completion of the Simplon tunnel is concluded. Will-
jam Scott Taggart, the author of ‘“Cotton Spinning,”
presents an easily understood description of cotton
gins. The strength of timber treated with preserva-
tives is discu~3ed. The Pintsch suction gas producer is
described aa¢ illustrated. The English correspondent
of the =cisNTIFIC AMERICAN Wwrites interestingly on
the Just-Hatmaker process of manufacturing powdered
milk,
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CABLES THAT WITHSTAND 90,000 VOLTS.

The distances to which the electric current is trans-
mitted are continually increasing, and, with the dis-
tance, increases the tension of the current; but, with
the tension, the insulating properties of conductors,
and especially of cables, must also increase. Marked
progress has been made in recent years in such insula-
tion, and the best proof of this is the
fact that some cables have recently
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birds, made his first flight of 15 meters, aviators have
been in possession of a method. The main difficulty is
to start, as the aeroplane cannot be floated without
considerable initial relative velocity. This Lilienthal
acquired by running down hill against the wind. Be-
tween 1891 and 1896 he made more than two thousand
flights, some of which exceeded 100 meters. If the

Armip @, 1905.

wind and moving against it with a relative speed of
10 meters per second would sustain a total weight of
100 kilogrammes. He showed, too, that the problem of
equilibrium is more difficult than that of motive power.
The aviator, like a bicyclist or a soaring bird, is con-
stantly engaged in regaining his lost equilibrium.
Lilienthal did this by thrusting out his legs forward

and laterally. In this unnatural exer-

cise he acquired great skill which,

resisted tensions of 90,000 volts. Such
cables have been furnished by the
Allgemeine Electricitiats Gesellschaft,
of Berlin, to the Underground Rail-
way Company of London. The cables
are composed of three conductors,
each having a cross section of 195
square millimeters. Each conductor
ig insulated by a layer of paper 11
millimeters (0.433 inch) in thickness,
and the three conductors collectively
are covered with a layer of paper 11
millimeters in thickness and an outer
casing of lead. The diameter of the
cable thus becomes 72 millimeters
(2.834 inches). A cable of such length
and thickness bent into a loop not ex-
ceeding five times the external diam-
eter of the cable, should resist 33,000
volts. For testing the cables, the three
conductors were placed under tension
and the lead casing was grounded.
The insulating material was not
pierced at 90,000 volts. Some previ-
ous experiments showed that the
upper layer of the insulator becomes
heated so strongly and so instantane-
ously that the surface of the paper

however, did not prevent his falling
to his death in 1896.*

The first of his followers, the Eng-
lishman Pilcher, used a similar ap-
paratus, but raised it like a kite by
means of a rope to which swift
horses were attached. When high
enough he gradually bent forward,
loosed the rope and swooped down
like a crow alighting in a meadow.
He was killed in an attempt made in
a storm in 1899.

In 1896 Chanute, of Chicago, who
had studied the theory of aviation
and published an exhaustive history
of the subject, made, with his assist-
ants, Herring and Avery, a practical
trial of the Lilienthal type of ma-
chine, but soon abandoned it on ac-
count of its instability and returned
to his own plan of making equilib-
rium automatic by the use of several
surfaces. In such an arrangement
inclination forward causes increased
pressure on the upper while inclina-
tion backward has a similar effect on
the lower wings, the result in either
case being to right the vessel. At

that covers the cores is torn, and
that the tension does not pierce the
insulation between the lead and the
conductors. Paper is therefore an excellent insulator,
but has the drawback of causing a loss of flexibility in
the cable when the insulating layers have to be thick.
This trouble has been remedied by adding to the mate-
rial with which the paper is saturated a larger q}lantity
of thick oil. The cable thereby becomes more Mble
and the insulation still more eﬂiciént.
THE PROGRESS OF AVIATIOﬁ,“SINCE 1891,

Since 1891, when Lilienthal, after, twenty years of

calculation, experiment, and observation of soaring

CABLE SUBJECTED TO 90,000 VOLTS TENSION.

wind freshened during the flight he was lifted, some-
times higher than his starting point, and could pro-
long his flight. He landed easily by raising his wings,
as birds do, to check his forward motion. He omitted

the moior as useless at the first stage, for he adopted
the process of evolution and chose as his first model,
*not the intricate flight of the most adept fliers but the
soaring of species like the flying-fish and the grass-
hopper, which are learning to fly.

Lilienthal proved that a slightly convex surface of
20 square meters, inclined from 7 deg. to 10 deg. to the

first Chanute used five pairs of wings,
but his final model contained only
two parallel surfaces and resembled
a Hargravef kite moving sidewise. An elastic taili
favored equilibrium by increasing the moment of iner-
tia and keeping the head to the wind.

(Continued on page 262.)

* Le Brig, a French sailor, derived from his observations of the albatrcss
an idea identical with Lilienthal’s. Adopting Pilcher’s kite method of
starting, he made some attempts in 1867, but poor success, accidents and
lack of money forced him soon to abandon his experiments.

+ L. Hargrave, of Sydney, Australia, inventor of the cellular kite and
more than a score of successful acroplane models,

1 Pénaud, in 1871, invented the first successful aeroplane with a flexible
tail. He died in 1880 at the age of 30.
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Capt. Ferber’'s Aeroplane No. 6 Undergoing a Test.

The Motor and Propeller of Aeroplane No. 6, designed
by Capt. Ferber.

A Flight That Ended in a Fall Because the Wind’s Direction Had Not
Been Considered.

THE PROGRESS OF AVIATION SINCE 1891,—CAPT. FERBER'S EXPERIMENTS,
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A SWIM@[ING ?GHBOL FORM(AVALRY HORSES.
Y W. G. FITZ-GERALD.

No amourit of .fmprovementa in artillery and small
arms has don way with the cavalry arm in modern
warfare; and the question of getting horses for this
branch of the service is a very serious
one. Now horses, it may not be generally
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As the system obtaining in most armies is identical,

it will be enough if we consider that practised at Alder-

shot, the great military camp of England. Hither are
drafted horses from most of the other military camps,
such as Hunslow, York, Winchester, Colchester, etc.,
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with men and stores and towed to deep water by more
proficient pupils. The horse is permitted simply to
look at the water at first, and then he is patted and
coaxed in, first up to his fetlocks, and then to his
Kknees. Beyond this he will rarely go at the first

lesson. He is kept at this depth for some

little time, and then taken for a little run

known, display almost as much individu-
ality as human beings; and this remark
as to the diversity of their natures applies
with special force to military chargers,
which must of necessity be recruited in all
parts of the world, from Hungary to
Buenos Ayres.

The army of every great power has a
veterinary department, whose officers and
men are charged, not only with the main-
tenance and care of many thousands of
war horses, but are also responsible for
their purchase in the first instance, and
likewise their education, which is almost
as important as that of their rider.

Just consider how mixed a few “bunches”
of cavalry horses may be that have just
been received in Paris, Berlin, Vienna,
Rome, or London. Some have been bought

on land.

He is brought back again, however, and
coaxed in a little deeper, and if he show
any sign of pluck and readiness to take the
plunge into deep water, the cavalryman
attending him divests himself of the scant
clothing he carries, and prepares to swim
by the horse’s side to encourage him with
voice and hand, and probably take him
back again after he has made one trip.

Sometimes heroic measures of a violent
nature are resorted to, and a timid or
trembling pupil is hauled or thrown into
deep water without further ceremony.
Sometimes this has the desired effect, and
the animal finds that after all the experi-
ence is not so very terrible; indeed, he may
well find it most refreshing on a swelter-
ing August day on the Hampshire Downs,

on the Siberian steppes; others among the
hills of Bohemia; others, again, in our
own Western
or Southern

Assembling the Boats.

where there is little or no shade from the
burning sun. On the other hand, such a
course may give

States; some in
Ireland; and so
on.

All of them
have been dif-
ferently brought
up, amid sur-
roundings a s
varying as those
of their human
masters, a n d
now their mili-
tary education
must begin.
Some of them

a horse a fright
of which it may
be difficult or
even impossible
to cure him.
Some of the
horses indeed—
more particular-
ly those from
Asiatic Russia,
where the rivers
are frozen to a
depth of several
feet for the
greater part of
the year—have

may not even an  unconquer-
be broken to able aversion to
El‘lli:y s :r(ld laeu' Swimming Across a River. Packing Up the Collapsible Boats. :VlZc:er;ngto t ;n;
pretty much of A SWIMMING SCHOOL FOR CAVALRY HORSES, depth; and if
one age, but . they are found
their health may vary, and their temper certainly does. for this is their swimming “university.” In the nature to be quite hopeless, they are drafted into other

One of the first things to be done with the equine
recruit is to accustom him to the sound of drums and
military bands as well as sharp trumpet calls, volleys
of musketry; and last of all the trembling beast has to
face and stand by roaring and thundering artillery.

You would have thought all these more or less severe
tests, but alas! there is one more coming for the poor
horse, that must make him wonder—if horses wonder
at all—whether life is worth living. This is his swim-
ming exercise, which is so vitally necessary a part
of his training, in order that in a time of need, when
an enemy may have blown up and destroyed existing
bridges, he may readily cross flooded rivers, taking
his fully-equipped rider with him, and even hauling
boats, laden with stores, provisions, and ammunition,
from one bank to another.

Most of the horse recruits have a more deep-seated
aversion from water than has even the workhouse tramp.
It is almost pitiful to see them tremble on the brink,
and strive to get away from the unstable element.
Many of the great powers of Europe set apart special
sections of a river, lake, or reservoir for the com-
pulsory training of cavalry chargers in this manner.

of things, the “professors” are not overburdened with
clothing, and it is to be feared no gentle measures are
used with recalcitrant pupils.

At first coaxing is the order of the day. The animal
is well fed with barley on the morning of his first
lesson, and then he is led forth casually, as though for
a little ordinary exercise, by the military stableman in
whose charge he is. He is led down to the river’s edge,
where are assembled a number of specially-made col-
lapsible boats of canvas and ash framework. These
may be used to compel and tow the reluctant equine
swimmers; or on the other hand, they may be filled
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Fig. 1. - Full-Size Cross-Section of Rim, Showing
Clincher and Locking Rings on the Lett.

branches of the service. At the same time, commis-
sariat horses and mules, as well as artillery teams, are
educated in this way, besides the chargers of the
cavalrymen. The men chosen for this work are all
veterinary officers, commissioned and non-commis-
sioned, and as a rule they are patient and kindly men,
with an extensive knowledge of the leading peculiari-
ties of all the horses of the world.

A SIMPLE RIM FOR DETACHABLE TIRES.

The latest improvement in the method of fastening
a double-tube pneumatic tire to the rim of a wheel in
such a way as.to make it readily detachable, has just
been brought out by the Bryant Steel Wheel and Rim
Company, of Columbus, Ohio. The new rim is the in-
vention of Mr. Richard S. Bryant, of this company,
and it is the simplest device we have seen for securing
an ordinary clincher tire.

The construction of this new rim can be readily seen
from the cross-sectional cut, Fig. 1, while the ease
with which a tire can be detached when mounted on
such a rim, is apparent from the photographs.

Referring first to the cross-section, the reader will

Fig. 2.—Removing the Small Locking Ring.

Fig. 3.—The Rim with Clincher and Locking Rings.
A NOVEL RIM, MAKING POSSIBLE THE REMOVAL OF A DETACHABLE TIRE WITHOUT THE USE OF TOOLS.,

Fig. 4.—Removing an Inner Tube.



262

note that the tire is mounted on what appears to be
the usual steel clincher rim. As far as the bottom and
inside edge of the rim is concerned, this is correct,
though the flat face of the rim has a small groove in
it near its outside edge. The outside clincher ring is
entirely separate from the rim, and it too contains a
groove on its outer edge that matches the groove in
the rim, being nearly opposite it when the tire and
clincher ring are in place. As soon as this is ac-
complished, all that is necessary to secure the tire is
to crowd it against the inner clincher ring sufficiently
to allow of inserting the light locking ring in the rim
(see Fig. 2). This ring is of the special cross-section
shown in Fig. 1, and when the tire is inflated, it takes
all the side pressure exerted by the inner tube and
casing upon the outer clincher ring. If the tire is de-
flated, the weight upon it will, it is claimed, still keep
the ring in place. The outer surface of the locking
ring is flush with that of the clincher ring, there being
no projections to come in contact with the curb, nor
any crevices or openings through which dirt or water
can penetrate. Rims of this type can be fitted to any
wood wheel and can also be adapted to any style of
clincher tire. Besides being extremely simple in con-
struction, this form of attachment offers the great ad-
ditional advantage that no tools whatever are required
to remove an inner tube. This of course can be done
in a minimum of time and with practically no exer-
tion, by pressing in on the deflated tire and removing
the split locking ring (Fig. 2), whereupon the clincher
ring will come off and the tube can be removed (Fig.
4) or the complete tire be taken off (Fig. 3) if neces-
sary.

The new rim has been tested by the inventor on a
heavy touring car throughout the past year, and has
been found to work satisfactorily. That it will be a
boon to automobilists, to whom the repair of tires by
the roadside is one of the greatest drawbacks of the
new locomotion, is obvious to all.

>
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THE PROGRESS OF AVIATION SINCE 1891.
(Continued from page 260.)

Hundreds of “gliding experiments” were made with-
out accident in 1896-7, the longest flight being 109 me-
ters with a descent of 10 deg. The equilibrium was so
nearly automatic that the aviator never had to move
more than 60 millimeters.

In 1900, on the dunes of Kittyhawk, N. C., the
brothers Orville and Wilbur Wright began their ex-
periments with a Chanute or two-surface aeroplane,
but replaced the long and awkward tail by a horizon-
tal rudder at the bow,* and lay on their faces to lessen
air resistance. Two assistants ran with the apparatus
against the wind unless the latter exceeded 8 meters
per second, when a standing start could be made. The
machine rose, recoiled a little, then, answering the
helm, set itself parallel to the slope and glided for-
ward. On reaching the bottom of the dune it rose
slightly in obedience to the rudder and, its speed being
thus checked, alighted like a bird. In 1901-2 the
Wrights made hundreds of flights, some of 300 meters.
In 1902 they added a vertical rudder at the stern and
flew in curves. Finally, in 1903 they succeeded in
hovering over one spot by rising with a brisk and vari-
able wind, gliding forward when it lulled and drifting
backward and upward with each gust. They hovered
for 72 seconds without advancing more than 30 meters.

This result rehabilitates the scattered minority that
for forty years has contended that certain birds re-
main aloft without exertion. It is now certain that
this occurs with ascending air currents. Such currents
are common in the mountains, and so are soaring
birds, but neither is found on the p'ains. There is a
certain analogy between a sailing vessel and an aero-
plane. The former tends to approach a definite verti-
cal, the latter a horizontal plane. "hese skillful ex-
perimenters sailed within 6 deg. of the horizontal—
doing almost as well as vultures--and they hold in
their hands prompt and complete realization of flight.

In December, 1903, they began to experiment with
a machine of 50 square meters surface and 12 meters
breadth, weighing 338 kilogrammes and having astern
two screws driven by a 16-horse-power motor. Start-
ing on level ground from an inclined monorail they
made four flights, the longest of 55 seconds at a speed
of 16 kilometers per hour relatively to the ground.
December 17, 1903, marks the date of the first real
flight of a manned flying machine and the honor of
this memorable achievement belongs to the Wrights.

The French newspapers having spoken of Lilien-
thal’s apparatus as a ‘“parachute,” it was not until
1898 that I learned its real nature from an old copy of
the Illustrirte Zeitung. Convinced that Lilienthal had
discovered, if not the art of perfect flight, at least the
way to learn to fly, I determined to follow his method.
My first model, whose length exceeded its breadth,j

* Birds use their heads as rudders for emall and sudden changes, their
tails for large ones only.

+ Experience proves that a rectangle moving parallel to its shorter side
has more sustaining power than a square of the same area, probably be-
cause it meets a greater number of fluid filaments. The rear element of
the surface seems to have little effect except to increase friction,
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was dashed to pieces at the first trial. The ‘second,
flown as a kite, proved unstable. No. 3, with 15 square
meters surface, 7 meters wide, and weighing 30
kilogrammes, proved unable to sustain my weight.
No. 4, of the same weight and area, but 8 meters wide,
was launched in 1901 from a scaffold 5 meters high.
It landed gently after a flight of 15 meters, which occu-
pied two seconds. Similar results were obtained from
further experiments, but the stabilty was still unsatis-
factory.

Then I entered into communication with Mr. Cha-
nute and finally adopted his two surfaces, chiefly be-
cause they double the sail area for a given weight and
allow the frame to be stiffened like a truss bridge.

My aeroplane No. 5 was of the Chanute-Wright type
(weight 50 kilogrammes, width 9.5 meters, length 1.8
meters, sail area 33 square meters). Its first flight, in
1902, was 25 meters, its second 50 meters. Its chief
defects, marked lateral deviation and sudden landing
due to insufficiency of the rudder, were avoided in 1903
in a slightly smaller machine with two lateral horizon-
tal rudders acting as a keel. This machine, when flown
as a kite, exerted a horizontal pull of 20 kilogrammes,
whence it was inferred that a screw traction of this

-amount would keep it afloat.

Then I bought the lightest motor then obtainable, a
6-horse-power Buchet, weighing 39 kilogrammes alone
and 90 kilogrammes with its accessories and the twin
screws—the last made necessary by the dangerous
torque introduced by a single screw. To favor equi-
librium by increasing moment of inertia I put all the
machinery at the bow and balanced it by the weight
of the aviator at the stern. At the rate of 1 horse-
power for 50 kilogrammes,* which has been found suf-
ficient for the Chanute type, my motor should drive an
aeroplane weighing 300 kilogrammes which, again,
should have a sail area of 50 square meters to agree
with the ratio of surface to weight observed in large
birds. This area was divided into two surfaces 10
meters broad, 2.5 meters long, and 2.5 meters apart. The
total weight of the aeroplane (No. 6), allowing 75
kilogrammes for the aviator, was 230 kilogrammes.

Though this marks a record of lightness it is still
too great for the methods of starting previously em-
ployed. Every aviator has been confronted by this
problem of starting. Lilienthal used an artificial hill
15 meters high, Pilcher a kite cord, Langley a cata-
pult, Eiffel proposes to stretch an inclined wire from
the first story of his tower, Goupil suggests a circular
railway, Bazin has patented an aerial merry-go-round.
Though the last introduces centrifugal force, it permits
the safe study of continued flight.

So I constructed a 30-meter cantilever pivoted on a
pillar 18 meters high.and hung the aeroplane over it
by a cable having a counterpoise at the other end. I
found the maximum traction of the screws, 20 kilo-
grammes, insufficient for flotation, but military duties
postponed the construction of new screws until 1904.

Prof. Langley is not of the school of Lilienthal.
After some remarkable experiments on air resistance

. he proceeded at once, like Maxim and Ader, to con-

struct a complete aeroplane. In 1896 he made the
record for unpiloted models with a flight of three
quarters of a mile (1,200 meters).}

In 1903 he built a machine large enough to sustain
a man’s weight which, with Prof. Manley aboard, was
projected by springs from a barge and fell into the
Potomac after a flight of 30 meters. According to the
ScrenTirFic AMERICAN this failure was caused by start-
ing at a wrong angle owing to a defect in the catapult.
But why did not the machine right itself? E'ither be-
cause the rudders were insufficient or because Prof.
Manley, untrained by previous experience, did not oper-
ate them promptly. Here again we see the genius of
Lilienthal in mastering equilibrium before attempt-
ing propulsion. But the failure is only temporary.
Prof. Langley, aided by the government, will correct
defects. Prof. Manley will acquire dexterity, and the
aeroplane will fly.

In conclusion, I will mention the machine recently
constructed at Chalais-Meudon for M. Archdeacon. It
i of the Wright type with planes 7.5 meters broad,
1.44 meters long, and 1.4 meters apart, a total surface
of 22 square meters, and a weight of 34 kilogrammes.
It has a horizontal rudder in front and a vertical one
behind. Experiments made with it on the aerodrome
by M. Voisin and myself are herewith illustrated.—
Abstract of a paper by Capt. F. Ferber in the Revue
d’Artillerie.
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Several minerals contain thoria. The mineral sup-
posed to be uraninite or pitch-blende proves on complete
analysis to be a new mineral, which it is proposed to
name thorianite. This mineral is one of the richest
known in the rare earth thoria, of which it contains
more than 75 per cent, uncombined with silica, and is
of very considerable value and commercial impor-
tance.

* Wright has increased this to 75 kilogrammes. This is & good sign.
+ In the same year MM. Latin and Richet launched, near London, a very
remarkable model driven by steam which made a flight of 200 meters,
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Tovrespo udence,

Some Weather Observations.
To the Editor of the SCIENTIFIC AMERICAN:

The article “Grandfather’s Barometer,” in issue of
March 4 contains much truth. )

These signs and omens originated when the people
lived in the country; their observations covered great
distances and it was almost obligatory on them to
watch the weather. Those who live in the city are
unable to note these signs and are therefore inclined to
ridicule them.

Having left the city for the country many years ago,
I have observed closely the weather and have noted
the following. No. 1 I have found almost always cor-
rect, and were one situated so as to be hourly cogni-
zant of the temperature and the force and direction
of the wind over a large territory, as is the Washing-
ton weather bureau, I believe it would prove invariably
so. It applies in this locality from about October 1 to
May 1. :

1. Double the hours or days from the clearing of a
storm to the next calm period; the result will enable
one to foretell very closely the coming of the next
storm. The sooner the calm, the sooner the storm.

2. When the sun sets between dark banks of clouds
with a yellowish red cast, and appearing (to me) like
an evil eye, there will be a heavy southeast storm the
following day.

3. The same general appearance when the sun rises,
but with a reddish yellow cast, is shortly followed by
a heavy easterly storm.

4. Long and narrow clouds in the west late in the
day, having the appearance of condensed fog and be-
low dark banks of clouds, is an almost sure sign of
storm the following day.

5. When the electric lights of the city, viewed
from an elevation in the suburbs, scintillate with a
peculiar diamond-like brilliancy, a storm shortly {fol-
lows.

There are other indefinable signs, whereby, like a
sixth sense, one can foretell the approach of a storm or
the clearing away of a present storm.

I trust these observations will be of value. L.

‘Worcester, Mass., March 8, 1905.

O
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Astronomical Anomalies.

To the Editor of the SCIENTIFIC AMERICAN:

In the English Mechanic of Nov. 4, 1904, under the
heading “Astronomical Anomalies,” Mr. Fred G. Taylor
(letter 345, page 299) presents four queries, with the
request that he be helped in his “difficulties”; and as
I now have in preparation a book to be entitled “Facts
and Fdllacies of Astronomy,” containing numerous
questions for astronomers to answer, and illustrating
the errors to be found in various textbooks on the sub-
ject, I was much interested in his communication, hav-
ing given considerable attention to the “contradictions”
mentioned by him. Well may we exclaim with the
late and lamented Prof. Proctor: ‘It may well be
questioned how far it is just that those who have still
so much to learn should undertake to write textbooks
of science.”

The exact time of the earth’s rotation as given in
Lockyer’s ‘“Elements of Astronomy,” to which the
above-named writer refers, is of course wrong, and
should be 23 hours, 56 minutes, 4.09 seconds. But
Lockyer’s book, a copy of which I have had in my
library for many years, contains other errors equally
glaring and surprising, coming as they do from one
who is supposed to be an authority on the subject, and
in my forthcoming volume I refer to many of his state-
ments which I have corrected and explained. All the
queries included by the writer mentioned are important
and deserving of attention, but I was particularly in-
terested in query No. 4, in which he says: “Sir
Robert Ball, in ‘Starland’ and elsewhere, says that by
locking up a vertical shaft—that of a coal pit for ex-
ample—the stars may be seen during the day. Maun-
der, in ‘Astronomy Without a Telescope,’ chapter 8,
treats the statement as an unproved tradition. Again,
which is correct? The above are samples of the con-
tradictions frequently met with. If astronomy be an
exact science, why in the books mentioned do we find
such contradictory statements?”

The belief seems to be widespread, and generally ac-
cepted by the public, that the stars may be seen in
the daytime from a deep well, shaft, or pit, and it is
mentioned as a fact by many popular writers, while
others equally well known and eminent treat the be-
lief as a fallacy. In many textbooks and other writ-
ings on astronomy the statement is made that stars are
visible even at midday from such localities, some going
so far as to claim that they may be seen in the tube
of any large telescope from which the lenses or mirrors
have been removed. As I have never had an oppor-
tunity to view the heavens under the conditions men-
tioned, I am not able to verify the statements from
personal observation, and cannot, so far as my own
knowledge is concerned, say whether they are true or
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false. But it would seen that a belief soawidely preval-
ent, even among scienific persons, must have some
foundation, and it would be interesting to know if it
has really ever been demonstrated as 'a fact by ob-
servation. I should be glad to hear from other writers
in regard to this disputed question, and to know if any
have ever “tried the experiment,” and been able to
corroborate the statements or establish the observations
so long accepted as truthful by students of astronomy.

Washington Irving, in his charming story of “The
Alhambra,” has given currency to this belief, and con-
tributed to the popular error, if such it be, for he thus
mentions an observation of the kind: “He caused
the cave to be enlarged so as to form a spacious and
lofty hall, with a circular hole at the top, through
which, as through a well, he could see the heavens and
behold the stars even at midday.” If this belief is
indeed a fallacy, it is surprising that it should have
been allowed to remain so long uncorrected and ac-
cepted as a scientific fact; and for the benefit of stu-
dents and the general public, the truth should be known
and published in every textbook on astronomy. Any
prominent celestial object, such as the moon, a large
comet, or the planet Venus when most brilliant about
five weeks before or after inferior conjunction, would
in all probability be visible from a deep well or shaft,
if favorably located directly over the opening, even in
bright sunshine, as they are plainly seen by the naked
eye in the daytime when not too near the sun. But
in my opinion no star, except perhaps Sirius, would
be visible in daylight from such a locality, for the
very evident reason that the darkness is merely local
and does not extend far enough into the sky for any
stars to be seen, especially with the nal-ed eye.

Notwithstanding the superficial dar' zess of the
well or other inclosure, the great atmo:sphere, extend-
ing to an unknown height above the earth’s surface,
would still be brilliantly illuminated, and the diffused
light of the sun would, it seems to me, be sufficient. to
prevent any ordinary star being seen in the daytime
even from the darkest and deepest shaft. We shouid
be confronted with a luminous atmospheric envelope
compared with which any well or shaft, of whatever
size and depth, would be insignificant; and it seems
reasonable to conclude that the darkness would not be
intense enough, with the glaring sunshine overhead,
to render the stars visible under the circumstances we
have mentioned.

As an offset and in direct opposition to the state-
ments commonly accepted, we have the positive testi-
mony of Prof. Willlam H. Pickering, the eminent
American astronomer, who from actual observation
has been able to effectually dispose of the question
and refute the popular belief together with another
equally prevalent and absurd. The Century Magazine
for March, 1903, contains an illustrated article by this
well-known writer and observer entitled “An Outlook
Into Space,” being an account of a far search by
American astronomers for an observatory site, in
which he says: “This expedition to Pike’s Peak
helped to destroy one old popular superstition. It had
frequently been stated that from the bottom of a deep
well or from the top of a high mountain the sky would
appear dark even at noon, so that some of the brighter
stars could be seen. Observations from the bottom of
deep mining-shafts had disproved the first statement,
and our expedition disproved the second. From the
top of El Misti, in Peru, at an altitude of over 19,000
feet, the sky is somewhat darker, perhaps, than at
sea-level—what might be described as a deeper color—
but it is not enough so to warrant the old-time belief.”

This important testimony, emanating from such a
trustworthy and authoritative source, supports my
own views expressed above, and appears to establish
beyond a doubt the fallacy of the belief which, how-
ever, does not reflect in any way unfavorably upon
astronomy as an ‘“‘exact science,” &s the writer in the
English Mechanic seems to imagine. I am glad that
he has called attention to the question, and trust that
his letter and my own will arouse an interest in and
a further discussion of the subject, which has been so
long neglected and misunderstood.

Battle Creek, Mich. ARTHUR K. BARTLETT.

[We have no personal experience on the subject, have
not been able to locate any authority who makes this
statement, except Ball; and Ball carries a very high
reputation for veracity in astronomical circles, which
would give his statement some weight at least. There
is no question that it is at least very probable that
stars should be visible under the conditions mentioned.

The reason why we do not see them ordinarily is that.

the glare of the light diffused by the atmosphere blinds
the eyes; even then, Venus can sometimes be seen in
daytime. At the bottom of a well, in the dark, the eyes
have a greater light-collecting power, owing to the ex-
pansion of the pupil, which might make the matter pos-
sible, and besides a good deal of the glare that strikes
the retina from the sides is cut out. That even a small
telescope will show up the brighter stars at any time
cannot be questioned. Observations on Sirius are fre-
quently taken in bright sunshine; and records of many
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such observations can be found in the publications of
various observatories. If we are not very much mis-
taken, the Greenwich annuals contain some, among
others.—ED.]

A HOME-MADE WIRELESS SIGNALING TRANSMITTER.
BY A. FREDERICK COLLINS,

In a recent issue of the SCIENTIFIC AMERICAN an
account was given of two home-made wireless tele-
graph receivers; in connection with these it may prove
interesting to your readers who are desirous of mak-
ing their own experimental apparatus, to describe an
exceedingly simple form of wireless transmitter.

In sending wireless signals the essential factor is
a disruptive discharge or spark, and this should take
place between the ends of two wires, one of which

= A ¥ ’

CHARGING THE LID OF THE ELECTROPHORUS,

precjects vertically upward in the air, and the other is
connected with the earth; or if the signals are to be
sent over a short distance, say 15 or 20 feet in a room,
the latter wire may be connected to a bit of tin or
copper plate and merely allowed to rest on the floor.

The simpiest way to obtain an electric spark is by
means of an apparatus called an electrophorus, an
instrument for generating static electricity by induc-
tion. This little device is usually made of a flat disk
of resin on which rests a metal disk having an insu-
lating handle of glass or vulcanite.

Our illustrations show clearly the tin or brass plate
and resinous disks; and although the former is placed
on the latter, their surfaces touch each other in only
a few places, since the air forms a thin insulating film
which practically separates them.

" To construct an electrophorus, it is only neces-
sary to fill a shallow tin pan—a pietin answers ad-
mirably—with a mixture of resin, Venice turpentine,
and shellac in equal parts. When these substances
are heated to the melting point, they should be thor-
oughly mixed by stirring, which should be carefully
done so as to prevent the formation of air bubbles.
If the turpentine is not readily obtainable, it may be
dispensed with. Care must be taken in either case that
the mixture does not take fire. When the mass has
cooled, it will becom~ hard and brittle and .it will
then be ready for use. This constitutes the sole of the
device. A 1lid may ke made by obtaining from the
tinners a disk of tin cut half an inch smaller all
around than the resin sole. A stick of sealing wax
forms a good handie. The lid may be made of a disk
of wood covered with tinfoil, and a handle may be
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PRODUCING THE SPARK IN THE ANTENNA.,

made by attaching to the center of the wood a heavy
piece of wire covered with rubber tubing. Either of
the former makes a satisfactory lid.

Used as a wireless telegraph transmitter, the aerial
or suspended wire should be attached to the metal
plate of the lid in such a manner that when the plate
is charged, the wire will not touch the sole. The wire
leading to the earth or metal plate on the floor should
have its upper end attached to a table, wall, or any
convenient place, so that the charged lid carrying the
aerial wire may be held closely to it, when a spark
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will pass between the edge of the tin disk and the
end of the lower wire, as shown 1n one of our views.
There will then be set up in it and the aerial wire a
series of strong electric oscillations, the energy of
which will be damped out in the form of electric waves.

In order to charge the metal plate, the resin disk
must first be excited by whisking or rubbing it with
a piece of hot flannel or a silk pad. After the resin is
well rubbed, the tin lid is placed upon it for a few
seconds, and the finger occasionally touching it as
shown.

Now, on lifting the lid, if the knuckle or wire lead-
ing to the earth or floor is presented to it, a spark
will pass, showing that the plate was charged. If a
receiver, such as either of those referred to, is set up
al a little distance, even though the walls of a room
or two intervene between it and the electrophorus
transmitter, the instant the spark passes a character-
istic click is heard in the telephone receiver.

In order to repeat the process, the lid will need to
be recharged, and this will require merely the placing
of it on the resin sole and removing it again, although
the plate will have to be freshly excited occasionally
if energetic sparks are to be produced. It will be
readily seen that the electrophorus is in fee simple a
miniature electric machine.

The theory of the apparatus is very simple. The
resin when rubbed briskly is negatively electrified
and the neutral electricity is divided into positive and
negative charges. When the lid is resting on the resin
the former is acted on inductively and not by direct
centact, since the resin is a non-conductor, and touches
the lid at only a few parts. When the lid is touched
with the finger, the free negative electricity is dis-
persed through the body of the operator when, simul-
taneously, the positive charge of the sole is communi-
cated to the lid, which with its attendant aerial wire
will be positively electrified. The wire leading to the
earth will be charged to the opposite sign, and the
mutual attraction between the two results in a spark.
By grounding the terminals of the sending and receiv-
ing instruments, a distance of several hundred feet
should be easily obtainable.

-t —
The Camphor Industry of Japan,

One of the most interesting exhibits made by Japan
at the late St. Louis Exposition, illustrating camphor
and its by-products, was shown in the Forestry Build-
ing. This large collection formed a part of the For-
mosan government exhibit and represented a great na-
tional industry known as the camphor monopoly. By
a provision of the law of 1903 the sale of camphor
produced in Japan is monopolized by the government
through a restriction of the sale of crude camphor and
camphor oil.

Every part of a camphor tree, even to the leaves,
contains camphor. The forests are not confined to
Formosa alone, but are also found in Japan proper.
With the extension of the industry the large areas of
this tree have been greatly reduced, though replanting
and cultivation are practised to a considerable extent,
a tree requiring fifty years to attain a diameter of
one foot. In Formosa, however, there is still an ex-
tensive supply of native forest growth, and many huge
trees are to be found in regions still znexplored. The
supply, therefore, is assured for years to come.

Camphor is found in the form of crystals in the
wood tissues, and is separated from the crude oil by
double distillation. From the first distillation is se-
cured an oxidized product, camphogenotol, the prin-
ciple of the camphor oils of commerce. The crude
camphor is a dark-colored substance fusing at 170
deg. C.

Among the by-products may be mentioned crude
camphor oil, which comes out simultaneously with
the camphor; white oil, obtained by sublimating the
crude oil, and used in the manufacture of soap. Red
oil is also obtained from the crude camphor oil, as
well as black oil, which is extensively used in the
preparation of varnishes. A turpentine is secured
from the white oil that is in great demand for medical
and industrial purposes. From red oil is obtained the
product known as saffrol, employed to a considerable
extent in the manufacture of perfumery, and also soap;
and a disinfectant is also distilled from red oil, after
the addition of other substances, claimed to kill the
cholera bacillus. Another product is an insecticide,
which when mingled with 100 parts of water, destroys
insects injurious to farm crops.

The camphor products are: Refined granular
camphor obtained by sublimation from crude camphor,
price in Tokyo, yen 0.85, about 40 cents per pound:
refined camphor, sublimed and compressed, worth one
yen per pound; and refined camphor tablets, of Fuji
sawa camphor, obtained from crude camphor, worth
Yen 1.70 per pound.

The annual export of camphor from Japan is about
6,000,000 pounds, three-fourths of which is produced
in Formosa, the other fourth coming from Japan
proper, chiefly from Kyushu and Shikoku. The su-
perior jury at the St. Louis Exposition awarded the
Japanese camphor exhibit a grand gold medal.
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SALT MAKING ON SAN FRANCISCO BAY,
BY ENOS BROWN.,

The great natural deposits of rock salt found in
various localities in the vast region west of the Rocky
Mountains, are not, commercially speaking, of any
particular value, owing
generally to their remote-
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Dutch windmills and two Chinese pumps raise alto-
gether 200,000 gallons of brine each minute. The
entire plant presents to the observer a miniature
Netherlands with the distant ships on the bay appear-
ing as though floating in the air. The transformation
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density to the next. Reservoir No. 1 covers 305 acres
and is surrounded by a 4-foot levee. Its outward
boundary is upon a slough flowing from the bay. As
the tide rises, twelve gates ‘are opened and allow the
sea water to flow in to a depth of 3 feet. The gates
are then closed. The aver-
age strength of the sea wa-

ness from  distributing
markets and, necessarily,
to the high cost of trans-
portation. Except for a
small local demand from
ranchers the yield of these
deposits is too minute to
figure in general statistical
records.

The vast amount of salt
consumed on the Pacific
Coast is derived therefore
from the sea by evapora-
tion in quantity only lim-
ited by the demand. The
cost of evaporated salt is
but one-fifth of the lowest
rate of transportation on
rock salt from the nearest
source of supply to the
most accessible ocean port.

The locality which en-
joys a practical monopoly
of salt making on the Pa-

o

ter is from 4 to 7 deg. and
remains in reservoir No. 1
until the strength in-
creases to 30 deg. By
means of windmills reser-
voir No. 1 is emptied into
reservoir No. 2 and the
brine is exposed to the heat
of the sun until it reaches
a density of 50 to 60 deg.,

which may take three
weeks. The brine is then
pumped into reservoir

No. 3, where it attains a
strength of 75 to 80 deg.
It then goes into reser-
voirs Nos. 4, 5, 6, 7, and 8,
known as settling ponds,
where the brine volun-
tarily parts with the lime
which it contains and be-
comes almost a saturated
solution at a strength of
90 deg. It is then con-

cific Coast of the United
States is Alvarado, a town
of Alameda County and 20
miles from San Francisco. At this point, which lies
on the east side of the southern extension of San
Francisco Bay, exist certain peculiarities in the lay of
the land which, united with climate and a favorable
character of the soil, combined to make the locality
especially adapted for this particular industry.

Long intervals of cloudless skies, the low humidity,
and high temperature all favor rapid evaporation, while

Gathering Salt From Settling Pond.

of this low, half-drowned district, covered for the most
part with a dense growth of swamp vegetation, has
been effected by a large expenditure of time, labor and
money. To eliminate the vegetation requires three
years’ time. First the levees have to be built and the
inclosed land kept flooded for thirty-six months, when
the plants die to the roots and the trace of iron left
in the soil is washed out. Afterward the bottom of the

veyed to the twenty-two
salt ponds where it is ex-
posed to the fierce heat of
the sun, and in about twenty days the salt is deposited
and the pickle allowed to run off. Two crops are gath-
ered, one each in August and October. After precipita-
tion the salt remains exposed for a few days, when it
is first piled in heaps and then wheelid in barrows into
great pyramids on the banks. Boards are laid upon
the bottom of the reservoirs to prevent the ground
from being cut up by the wheels. Dump cars running

Scraping Salt From Hollow Settling Basin.

the soil, a stiff clay, is well adapted for levees and
making water-tight reservoirs. The land would be
submerged at high tide but for the levees that prevent.
The highest point in all this tract of 1,000 acres, two
miles from mean tice level, is not more than four feet,
the low altitude allowing the reservoirs, for the most
part, to fill with sea water by gravity alone. Moreover,
the southern section of the bay is contaminated by no
considerable affluents to di-
lute with supplies of fresh

news reservoir is first leveled and then made tight by
heavy rollers being drawn over the surface, securing
a strong and firm foundation.. Flumes, sluices, and
ditches to connect with other reservoirs are then con-
structed and the new inclosure is ready for salt
making. The manufacture of salt from ocean water
is a constant progression from one reservoir to another,
transfer being made as the brine reaches a certain

Windmills Raising Brine.

on temporary tracks are also employed. After the salt
is removed ,the reservoir is carefully cleaned of all
surplus dirt and the bottom passed over by heavy
rolls to harden the soil and prevent percolation. It is
then ready for the next operation. The pyramids of
crude salt remain on the bank exposed to the weather
until it is shipped as “crude” or passes into the mill to
be refined. The demand from tanners is supplied from
the lowest grade. The first
operation is the washing,

water the saltness which
comes in with the tides of
ocean.

The largest as well as
most thoroughly equipped
of the several corporations
engaged in the business is
the Continental Salt Manu-
facturing Company, which
has thirty reservoirs cov-
ering 1,000 acres. This
company has constructed
from first to last 12 miles
of levees, 2,600 feet of
flumes and 7% miles of
ditches. A slough mean-
ders through the tract,
which is navigable for ves-
sels of*considerable draft
and affords excellent and

economical facilities for
shipping.
A large mill, well

equipped with the best ma-
chinery for washing, dry-

by jets of water thrown
against the cubes of salt as
they pass from a hopper to
the upper story of the mill,
whereby all visible impuri-
ties are removed and leav-
ing the salt, after it is
dried, white and ready to
be ground into assorted
grades.

This process is not dis-
similar in its methods to
the manipulation of wheat
as made into flour. The
small remnant of lime,
magnesia, and potash is
eliminated from the salt
crystals by air suction.
The salt, when it emerges
from the various processes,
is of a purity of 98 to 99
per cent.

Levee making, inclosing
new ponds, is proceeding at
all times. A ditch 12 inches

ing, grinding, sifting, and
bolting the finished prod-
uct is a prominent feature
of the works. - Twenty

A General View of the Salt Fields.
SALT MAKING ON SAN FRANCISCO BAY.

deep is first excavated, and
a dirt wall 4 feet wide,
built of cubes of clay sod
and mortared together by
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Pier on Westerly Shore of Blackwell’s Island. - ‘ Inshore Pier on Long Island. ‘

. L
<

View Looking South From the Top of One of the Island Piers.

CONSTRUCTION OF THE BLACKWELL'S ISLAND BRIDGE OVER THE EAST RIVER.—[vcv next page.]
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wet earth, is built to a height of 4 feet. Well con-
structed, the levees last indefinitely. In time vegeta-
tion springs from the outside of the adobe, and its
verdure adds to the picturesque aspect of the place.
— e et —
THE BAROSSA DAM, SOUTHERN AUSTRALIA,
BY EMILE GUARINI.

The dam recently finished at Barossa, near Gawler,
in Southern Australia, is entirely of concrete and the
largest of the kind that exists in Australia. This
gigantic work, which presents peculiarities other than
that of its dimensions, was constructed under the sup-
ervision of Alex. B. Moncrieff as chief engineer.

The site of the dam was selected at a point at which
one of the banks presented a nearly perpendicular
cliff 98 feet high, and at which the opposite bank, of an
easy slope, formed a sort of spur, that projected into
the bed of the river.

The dam is constructed entirely of concrete without
any facing of dressed stone or rubble. Nevertheless,
blocks of undressed gneiss were placed in the concrete,
with intervals between them of at least six inches. At
about 143, feet from the top of the dam, such blocks
ceased to be employed because of the slight thickness
of the dam at this part, and rows of curved rails, con-
n‘écted by fish plates, were imbedded in the concrete.
A total weight of 40 tons of rails was worked into
the dam in this manner. The dam is of the curved
type, presenting its convex face to the water. The
vertical section of the dam is triangular. The up-
stream facing is vertical and the downstream inclined.
The height is 95 feet above the old level of the river.
The thickness is but 36 feet at the base of the founda-
tion in the thickest part, and 4.5 at the top. It was
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at a time. The mixture was made by weight and
automatically. Before the composition of the concrete
for one part or another of the dam was decided upon,
experiments were always made in order to make sure
of the impermeability of the material to the pressure
that it had to support. The sand and broken stones
were carefully washed, and, as for the cement, that
was well aerated previous to being employed. The
concrete was mixed in quantities of 28 cubic feet at a
time, and immediately deposited in layers upon the
work, the beds being arranged in such a way that the
surfaces of separation corresponding to each deposit,
and forming of joints, as it Were,'of this sort of bond,
never presented any continuity either in a vertical or
a horizontal direction.
THE NEW BLACKWELL'S ISLAND BRIDGE,

In common with the other large bridges spanning
the East River, the Blackwell’s Island Bridge has had
to pass through a period of preliminary investigation
and futile financiering before it was finally taken hold
of by the city, its plans -definitely determined upon,
and construction actually begun. The first franchise
for a bridge at that point was granted to a private citi-
zen in 1884, but fourteen years passed away before the
final plans as drawn up by the Bridge Commissioner
were adopted. The crossing extends from Manhattan
Island on the blocks bounded by Avenues A and B, and
by 59th and 60th Streets, and extends across the two
channels of the East River and over Blackwell’s Island
to the Long Island shore.

As originally planned, the structire was to consist
of a cantilever bridge of five spans on four piers, one
pier on the Manhattan shore, two intermediate piers

possible to make the dam of such slight thickness ow-
ing to the curved form that was given it in the plan
and which gives to the structure all the resisting quali-
ties of the arch. In plan, the curve of the upstream
face is struck on a radius of 200 feet, over an angle
of 135 deg. 20 min. and tarough an arc of 470 feet.
The cost of the work ($849,400) is relatively very
low, and, thanks to the reduction in thickness and the
arched form, it is very much less than that of a dam
having a profile sufficiently thick to resist the thrust
of the water by its mass alone. The cost of such a
dam was at first estimated at $1,145,800.

After the work was completed, the total cubical
contents of the dam was estimated by precise methods,
and was found to be exactly equal to that deduced
from the weight of the materials that entered into
the construction.

Since the dam was put in service, an observation
made during six days, in which the temperature
varied by 31 deg., has shown that, with such variation,
the pitch increases by 0.8 of an inch, corresponding to
a 114-inch elongation of the arc. During the con-
struction the temperature varied from —2 deg. to
--565 deg. During the time of frosts, the masonry was
covered with straw matting and fire was kindled that
produced much smoke at the top of the masonry, doubt-
less to prevent the loss of heat by radiation. In this
way the newly-laid concrete was very efficiently pro-
tected against the cold. The intention was to fill the
reservoir in measure as the construction proceeded;
but the irregular risings of the water of the river did
not permit of this.

The concrete employed in the work was always
mixed with the greatest care and in small quantities

-

View Along the Crest Showing Curved Form of the Dam.
THE CURVED CONCRETE DAM AT BAROSSA, SOUTH AUSTRALIA,

on the shores of Blackwell’s Island, and the fourth
pier on the Long Island shore. Ground was broken
in September, 1901, but the work was carried along
with such indifferent speed that by January, 1902, only
$42,000 had been expended. At that time the plans of
the superstructure were revised by the Bridge Commis-
sioner and drawn up on the following dimensions:
First, starting from the Manhattan side, there is a
shore span of the main cantilever, 469 feet 6 inches in
length; then the main river span 1,182 feet in iength;
next is the span across Blackwell’s Island, 630 feet in
length; then follow the span over the easterly channel,
984 feet long, and the Long Island shore span, 459 feet
long.

~From the above dimensions it will be seen that the
Blackwell’s Island Bridge will include one of the
longest cantilevers in existence, the well-known Forth
Bridge being the most notable of this type of struc-
ture, with two main cantilever spans, each 1,710
feet in length. The superstructure consists of tvio
lines of trusses spaced 60 feet from center to center.
The top chord is built up of nickel-steel eye-bars which
vary in depth from 12 inches to 8 inches, according to
the stresses that have to be provided for in any given
section of the bridge. The bottom chord will be of the
regular box construction of the kind that is now uni-
versally used for compression members in long-span
bridges of this type. The floor system wili be supported
upon massive transverse floor beams, which will be car-
ried out for a distance of 13 feet beyond the main
trusses t¢ provide a roadway for twe lines of trolley
cars, one on each side of the bridge, these extensions
forming cantilever or bracket supports for such road-
ways. Between the floor beams, running in longitudi-
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nal lines throughout the whole length of the bridge,
will be worked in a series of parallel plate-steel string-
ers, fifteen in all, and above these stringers will be
placed a continuous steel buckle-plate floor. On the
main floor of the bridge provision will be made for
four trolley tracks, two on the inside of, and immedi-
ately adjoining, the trusses for the use of the over-
head trolley cars, and two, as above mentioned, on the
outside of the trusses for the use of the underground
trolley cars. Between the overhead trolley tracks be-
tween the main trusses will be a broad roadway for
vehicles having a clear width of 36 feet. This arrange-
ment of the vehicle roadway is something new in New
York bridges, where hitherto they have been separate,
and placed on opposite sides of the axis of the bridge.
The new method will have the advantage of providing
a very broad and impressive thoroughfare, that will
add greatly to the sense of spaciousness and dignity
in this structure. At a height of 15 feet above the
main floor of the bridge will be a second floor or deck,
supported on transverse floor beams, which will be at-
tached to the vertical posts of the bridge at each panel-
point, the connection being stiffened by knees worked
in below the point of attachment. On this upper deck
provision will be made for two foot walks, each 11
feet wide and placed immediately next to the main
trusses, and between them will be two tracks for the
use of the cars of the elevated railways. Each tower
will consist of a pair of massive legs of a general
box section, each leg being battered to give greater
lateral stability against wind pressure. The two legs
of the tower will be heavily sway-braced, and at the
top of the towers they will be connected by a deep lat-
ticed truss, and by an arch designed to harmonize from

an architectural point of view with the general con-
struction of the whole bridge.

Considerable interest attaches to the eye-bars, inas-
much as they are of the same type as the much-
debated eye-bars designed by the late Bridge Commis-
sioner for the new Manhattan Bridge. They are to
have an ultimate strength, annealed, of 90,000 pounds
to the square inch, an elastic limit of 54,000 pounds to
the square inch, and an elongation of 13 per cent in
8 inches with 35 per cent reduction of area. The great
toughness of the material is shown by the severe tests
to which it will be subjected. Thus an annealed test
piece 4 inches wide or more must be bent cold through
180 degrees, around a pin whose diameter is twice the
thickness of the test piece; while the unannealed speci-
men must bend through 180 degrees, around a pin
whose diameter is three times the thickness of the test
piece; and this must be done without any fracture
appearing in the metal.

This fine structure, in addition to carrying the load
due to its own weight, will have to support a live load

' of 6,300 pounds per foot run of the bridge, this being

considered as the ordinary traffic; and it must also
carry 12,500 pounds as congested traffic. The floor
beams, moreover, will be dimensioned to meet the
siresses of unusually heavy concentrated loads. The
loading assumed for the foot walks is a maximum of
100 pounds per square foot.

The accompanying illustrations show the character of
the masonry piers. These are of a simple and mas-

‘ sive design, well suited to the character of a bridge

of these monumental proportions. They are faced with
dressed granite, and will harmonize well with the
flnished steelwork of the trusses.
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A recent invention provides a support for riflemen
to insure steadier aim and greater accuracy. The sup-
porter is strapped to the person and comes automatic-

ARM REST FOR RIFLEMEN.

ally into position when the arm is raised. At the
same time it allows perfect freedom of movement later-
ally. As pictured in the accompanying engravings, the
device comprises a post journaled at its lower end in
bearings attached to a strap which is fastened around
the waist of the user. The upper end of the post,
which comes well up to the armpit, is forked to re-
ceive the heel of a bar pivoted therein. The outer end
of the bar carries a curved plate and forms a rest for
the rifleman’s arm to which it is strapped. When the
rifleman raises his arm the bar is swung upward with
it and then held in extended position by a spring-
pressed pawl pivoted to the post and engaging a notch
in the heel of the bar. In one face of the heel a de-
pression is formed to receive a fly, loosely pivoted
therein. The outer end of the fly is tapered to a point
which extends slightly beyond the periphery of the heel.
To return the support to folded position it is merely
necessary to raise the arm a little further until the
pawl passes out of the notch cnd over the end of the
fly, so that on lowering the arm, the pawl will first push
the fly forward and then ride on its tapered edge over
the notch, permitting the bar to swing down. As the
post is mounted to turn in bearings upon the waist
strap, it is evident that the rifleman may freely swing
his arm laterally, whether the support be extended
or folded. The arm rest may be adjusted to any desired
angle by changing the position of the notch in the
heel. At an angle of 90 degrees it would make an ex-
cellent support for pistol shooting. Mr. William S.
Dunham, of Sharpsville, Pa., has secured a patent on
this novel arm rest.
—_— -
ILINEMAN’S SUPPORT.

A very simple support for the use of linemen while
at work on poles has been provided by the recent
invention of Mr. Robert G. Johnson, of Clearmont, Mo.
As shown in the accompanying illustration, the device
comprises a main bar which, at one end, carries a seat
and at the other an upwardly-extending arm. This
arm at its.outer end is curved to encircle a pole, and
terminates in a sharp projection adapted to sink into
the wood at the rear of the pole. The forward side
of the pole is engaged by the branches of a Y-shaped
member, which is secured with two bolts to the main
bar. The Y-shaped member is provided with a number
of bolt holes, through any pair of which the bolts
may be passed to adjust the device to different sizes of
poles. The use of the device will be evident from the
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LINEMAN’S SUPPORT.
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drawing. The l{ineman tilts the seat end of the support
upward, places the sharpened projection against the
rear of the pole, and then brings the Y member into
contact with the opposite side. Owing to the fact that
the points of contact on opposite sides of the pole are
not in horizontal alignment, it will be evident that
any weight placed on the seat of the device will cause
the support to turn on the Y member as a fulcrum
and sink the sharpened projection deeper into the wood.
Thus, a secure support is provided for the lineman.
If the pole is of small diameter, it may. be necessary to
adjust the Y member further forward on the main bar,
else the seat will be tipped to an inconvenient or unsafe
angle. The inventor has also designed an improved
form, which we illustrate in Fig. 1. This is provided
with an adjustable hook, which is held with a single
thumbscrew. This can evidently be more easily ad-
justed than the bolted Y member. It will be seen
that the scaffold is comparatively inexpensive to con-
struct, and while amply strong is so light that it may
be readily carried by the user. It is also applicable to
many other purposes than its use by linemen, such as
that of carpenters in connection with pole barns, and
also as a support for stagings.

-

AN INK-CONTROLLED FOUNTAIN DRAWING AND
WRITING PEN.

A new type of fountain pen has recently been intro-
duced by Mr. Louis Winter, of 900 Centre Avenue,
Reading, Pa. ‘This pen differs very materially from the
usual type of fountain en, which depends upon gravity
to produce a flow of the ink. As shown in the accom-
panying illustration, the hollow handle of the pen-
holder serves as an ink
reservoir, and from the
lower end of this reservoir
a rubber tube extends to
a mnozzle, which conducts
the supply of ink to the
pen. At a point near the
end of the holder, a flat
spring, A, is secured.. This
presses against the rubber
tube, closing it against

formed on the end of the
spring projects through
the wall of the holder to a
recess on the under side,
and may be operated to de-
press the spring. Directly
over the spring there is a
thumb piece, ¢, which
plays loosely in a recess in
the holder. When this
thumb piece is depressed,
AN INK-CONTROLLED FOUN-the rubber tube is first
TAIN DRAWING AND closed by the projection,
WRITING PEN. D, at a point above the
spring closure, and then
as the forward end of the thumb piece continues to
descend, the ink imprisoned between these two closures
is squeezed past the spring into the nozzle. The thumb
piece is in such position that it may be conveniently
operated by the writer as desired. Since the reservoir
is air-tght, a partial vacuum is 'produced therein every
time the thumb piece is operated; and after the writ-
ing is done, the pin, B, is operated to depress the
spring, A, when this vacuum will cause the ink to be
sucked up from the pen, leaving the nozzle and pen
clean and dry while not in use. Any kind of a pen
may be fitted into this holder, and the life of the pen
will be longer than ordinary, because only one side
is inked and no ink remains on the pen after use to
corrode it. In the drawing pen the nozzle leads down
between the bows to near the points. As the ink may
be sucked up after use, there will be little danger of the
drawing ink gumming and clogging the pen.

RAIL-JOINT CONNECTION.

In the accompanying engraving we illustrate a novel
form of rail-joint connection invented by Mr. Joseph
Graff, of Calmar, Iowa. The purpose of this construc-
tion is to provide a very secure clamping device which
will, at the same time, permit longitudinal expansion
and contraction of the rails due to changes of tempera-
ture. Two similar clamping plates are used which are
locked together by a key, and both key and clamping
plates are then held in a shoe which prevents the key
from slipping out and provides a substantial base for
the rail joint. Each clamping plate is formed to fit
over the base flanges and against the webs of the
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two meeting rails. It is also provided with a flange,
A, adapted to extend under the rails. The inner edge
of this flange is formed with tongues, B, and notches,
C, diagonally disposed, and a central slot, D. A plate,
B, formed integrally with this flange provides a bottom
for one of the notches and for the central slot. The
arrangement is such that the flanges of a pair of clamp-
ing plates, embracing opposite sides of two meeting
rails, will interlock. This engagement is effected by
moving the clamping plates toward each other along
the rails until the slots, D, are brought into alinement.
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RAIL-JOINT CONNECTION.

To prevent the plates from spreading apart, a flat bar
or key is inserted through the slots, D. The shoe is
formed with side flanges adapted to engage the outer
edges of the clamping plates. Recesses are formed in
the face of the shoe to receive the flanges, A, and plate,
E. The parts are secured to the ties by spikes driven
therein, and passing through the clamping plates and
the shoe. The corners of the base flanges of the rails
are cut off, forming V-shaped notches at the meeting
ends, into which lugs, F, on the clamping plates pro-
ject. These serve to prevent creeping of the rails.

HOSE COUPLING.,

Pictured in the accompanying engraving is a hose
coupling, which can be readily operated to lock both
the exterior and the interior of the hose against disen-
gagement. The construction will be best understood
by reference to Fig. 2, which is a cross section of the
device. Two tubular coupling members, A and B, are
employed, which are adapted to fit into the interior
of the hose. Four flattened faces, a, are formed on the
outer surface of each member. These faces are in-
clined toward the inner ends of the two members, and
each face is formed with depressions, b. The member,
A, as shown best in Fig. 3, differs from the member,
B, in having at the inner end a wide flange and a
threaded shank. This receives the coupling nut, C,
which serves to draw the two coupling members to-
gether in the usual way. The hose, E, is attached to
the coupling member, A, by means of a compressible
sleeve, D, and a pair of nuts, F, threaded onto the
sleeve. This sleeve, as shown in Figs. 4 and 5, is di-
vided longitudinally at d, which permits the inwardly-
projecting flange at the end of the sleeve to be sprung
into the depression, e, on the member, A. The sleeve
is also provided with saw slots at each end to permit
contraction. In use the hose is fitted into the annular
space between the sleeve and the coupling member, A.
Then the nuts, F, which have a tapered bore, are
threaded onto the sleeve, contracting the latter and
pressing the hose against the faces, @, and into the
depressions, b. The sleeve, D, owing to the slots in
the ends, will be compressed more at the ends than at
the center, causing the outer surface of the hose to be
arched, and, as the sleeve is held to the member, A, by
its flange entering the depression, e, it will be evident
that the outer surface as well as the inner surface
of the hose will be firmly locked in place. Mr. William

HOSE COUPLING.
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H. Albee, of 101 Pearl Street, New York city, 1s the in-
ventor of this hose coupling.

——

RAILWAY GAGE.

The method now ordinarily used 'n railway construc-
tion for bringing rails to gage is rather crude. Spikes

RAILWAY GAGE.

are driven into the ties against the base flanges end
crowded either inward or outward to press the rail to
proper position. This often results in bending the
spikes or in breaking the upper faces of the ties in such
manner as to permit water to percolate through to the
interior, causing decay of the tie and thus increasing
the expense of maintenance. We show herewith a de-
vice that greatly simplifies the process of gaging a rail-
way and which avoids the difficulties above noted. The
device comprises a drawbar, provided at its outer end
with a head, and to the other end the shorter arm of a
bell crank lever is pivoted. At the angle of the bell
crank lever a claw is hinged. The claw is provided
with a head at its outer end. In use, this head and
that on the rod are slipped over opposite rails and the
bell crank is then operated to draw them together.
To prevent the rails from moving in too far, a spreader
is provided which comprises a tube or sleeve loosely
mounted on the rod. At the end adjacent to the bell
crank lever a yoke is attached to the sleeve, and this
yoke, at its outer end, is formed with an abutment.
An abutment is also carried on the other end of the
'sleeve, and these are adapted to press against the inner
faces of opposite rails. The yoked member serves not
only to span the bell crank lever joint, but also to
brace the gage laterally and insure its lying squarely
across the track. A patent on this railway gage has
been granted to Mr. Robert M. Jenkins, of Carney, Ala.

ODDITIES IN INVENTION.

TroLLEY LicuT.—Evidently the trolley problem has
not been solved yet; for the United States Patent Of-
fice is still crowded with applications for patents on
trolley guards, and the like. But a Western inventor
has apparently given up the idea that trolley wheels
can be made to stick to the wire, and has endeavored
instead merely to alleviate the trouble by providing
an electric light near the end of the pole to assist the
conductor in replacing the trolley at night. The elec-
tric lamp is lighted by a battery located in the body
of the car. A switch is interposed in the circuit near
the lamp, and to one end of this switch the trolley rope
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TROLLEY LAMP.

is attached. Normally this switch is held open by a
spring; but when the conductor pulls the rope to
draw down and replace the trolley, the switch is closed,
lighting the lamp, and thereby facilitating the work of
placing the wheel in proper contact with the wire.
Connected in series with the trolley lamp, are a num-

Scientific American

ber of lamps in the car whieh serve to illumine the
same while the trolley is beirng replaced.

DEVICE FOR MOISTENING GUMMED SURFACES.—The
evils of moistening stamps and envelope flaps, particu-
larly in large quantities, with the tongue are too well
known to require description here. The accompanying
engraving illustrates a rather clever device for avoid_-
ing this disagreeable and unsanitary practice. Strap-
ped to the back of the hand is a water reservoir, from

DEVICE FOR MOISTENING GUMMED SURFACES.

which a tube leads down to a thimble on the first
finger. The flow of water in the tube is controlled
by a needle valve operated by a thumbscrew at the
upper end of the reservoir. The water is taken up by
a suitable absorbent material on the thimble. Capil-
lary attraction, as well as the force of the water fall-
ing through the tube, insures a steady feed to the
thimble, which serves as an ever-moist finger for
moistening the gummed surfaces.

A PockeET Door-LATcH.—A simple little pocket de-
vice has recently been invented, which may be applied
to a door to secure it in closed position. The device
consists of a bolt and a jaw member. The latter is
formed with teeth at one end adapted to be sunk into
the door jamb. The other or projecting end is formed
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'A POCKET DOOR-LATCH.

with a slot to receive the bolt, which may be operated
in the usual way to bolt the door shut. Our illustra-
tion shows how the device may be folded so that it
can be readily carried in the pocket. This little latch
will be found very useful for traveling men, who are
often obliged to spend the night in suspicious and
even dangerous lodgings.

Fire-HosE PROTECTION FOR CAR TrACKs.—The stoppage
of street cars in time of fire, due to stretching the
fire hose across the car tracks, is a matter of great
annoyance, if not expense, to the passengers. This is
sometimes avoided by elevating the hose sufficiently
to permit cars to pass under it. A simpler arrange-
ment is to elevate the track over the hose, as indicated
herewith. An auxiliary track is provided, consisting
of two pairs of abutting rails, in which openings are

FIRE-HOSE PROTECTION FOR CAR TRACKS.

formed at the abutting ends to receive the hose. The
rails when joined form an arch leading from the main
track over the fire hose. Simple means are provided
for clamping this auxiliary track in position.

_— —————————— —

Edward Dodd McCracken, who died at Leonia, N. J.,
on December 13, aged sixty-six years, was a genius of
a rare type. His father was a paper maker, and the
son was associated with him in that business for some
time, during which period he was responsible for a
great many improvements in paper-making machinery.

AprIL 1, 1905.

When a young man he succeeded in getting the British
government interested in the construction of paper
mills at Kingston, Jamaica, for the manufacture of
paper from wood fiber. Returning to the United States,
he gave his attention to electrical matters, and at once
took a foremost place among the workers in this field,
winning medals and commendation from the American
Institute Fair, S. F. B. Morse, and the British govern-
ment. In 1884 he was awarded a patent on paper in-
sulation for electrical wires, and engaged in the manu-
facture of it, which developed into a very extensive
business. For a long time this wire was used ex-
clusively in the conduits carrying wires under the city
streets.

-

THE NEW TRADE MARK LAW,*

Some weeks ago we published in the SciENTIFIC
AMERICAN an article by Mr. A. P. Greeley upon the
new trade mark act, which since that time has be-
come a law and will go into effect on April 1, 1905.

The various advantages of the new act were pretty
well set forth in this article by Mr. Greeley, who has
been so intimately identified with the enactment of
the new law. . .

He has recently published a brochure on the new
act, which sets.forth the brief history ¢f the legisla-
tion, leadiflg ‘to the enactment of the new law, with a
statement of the various bills which have been pre-
sented to Congress during the past few years, but which
failed of passage. The advantages derived from regis-
tration have now become so great, that it is evident
manufacturers will make exclusive use of the new priv-
ileges under the act. The largely increased damages
which it is possible to obtain for infringement of trade
mark under the statute render registration desirable, as
it is possible to obtain recovery to the amount of three
times the damage done. Furthermore, in case registra-
tion is refused and an appeal is taken from the decision
of the Examiner, it may then be carried to the Com-
missioner of Patents, and from there it may be carried
to the Court of Appeals for the District of Columbia, a
most desirable procedure.

Under the new law it is possible, under certain con-
ditions, to obtain registration for marks of a non-
technical character, which would not have been per-
mitted to be registered under the law of 1881. This is
a very important feature of the new act.

Under the provisions of the new act it will be pos-
sible to register the trade mark actually used, and it
will not be required to restrict the application to par-
ticular features, so that the question of infringement
will be, as under common law, a question whether the
alleged infringing mark so far resembles the trade
mark used by the registrant as to deceive purchasers.
- We quote the following: ‘“But while the new act
does not .compel registration of unregistered marks,
and does not compel re-registration of marks previous-
ly registered, the provisions of the new act are such
that the owners of unregistered trade marks entitled
to registration under the nmew act will find that the
advantages resulting from registration will be so im-
portant that they cannot afford to fail to register, and
the owners of trade marks registered under the act of
1881 will probably find it worth.while to re-register
under the new act for the sake of securing the addi-
tional remedies against infringers given by the new
act; though, unless they consider these additional reme-
dies given by the new act necessary for the protection
of their rights against infringers, there is no need to
re-register, as the certificates of registration issued to
them under the act of 1881 are still effective as record
evidence of prima facie right to the registered marks
and as sufficient evidence to compel the Patent Office to
refuse to register the same mark to others.”

Mr. Greeley points out another feature of the act,
which is also of practical importance, namely, that it
will now be possible for trade marks which have been
refused registration under the old act to be revived;
and as there is no provision of the new law under which
an application for registration is held to be abandoned
by failure to prosecute, it will be possible to renew the
application for the registration of such markg without
the payment of a further government fee. It appears
that this provision will apply not only to pending appli-
cations, but to such as may have been rejected. One of
the advantages that will be especially welcomed by the
owners of trade marks will be reduction in tﬁe;govern-
ment fee for registrations from $25 to $10.

In summing up, Mr. Greeley makes the following
statements: T

“The new act thus, while not compelling-.registration
in the sense of abrogating or ‘lyesseni‘ng thé common
law right, makes it necessary for the owner of an un-
registered mark to register it if he wishes to avoid the
possible expense of ove’i‘céming the effect which may
arise from its registration by another. In this sense
the provisions of the new act respecting the publication
of applications for opposition would seem to have an
effect to make registration practically compulsory.”

* Registration of Trade Marks under the New Trade Mark Act, by
Arthur P, Greeley. John Byrne & Co., publishers, Washington, D. C.
Price, 50 cents. ;
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

ELECTRICAL TROLLEY.—S. R. STODDARD,
Glens Falls, N. Y. A shoe or traveling member
is provided with contact mechanism movable
relatively to it so that the weight of the shoe
acting upon the contact mechanism, forces
a conducting member into engagement with a
contact surface of the rail. This contact sur-
face preferably faces downward, being thereby
protected from the weather and is also pref-
erably insulated from the main body of the
rail. The invention relates to electrical trolleys
for general use, and more particularly to trol-
leys used in connection with so-called third-
rail systems.

Of Interest to Farmers,

COTTON-PICKER.—J. M. SpARrLEs, Vicks-
burg, Miss. This machine is adapted to move
through a cotton-field and to remove cotton
from the plant, depositing the same in bags
or receptacles carried by the apparatus. The
invention comprises a wheeled frame adapted
to straddle the cotton-rows and provided with
traveling aprons, which pass at each side of
the row, and peculiar picking-fingers by which
the cotton is grasped and lifted to the upper
part of the machine, where the cotton is dis-
engaged from the pickers and falls into suitable
receptacles provided for the cotton.

GATE.—J. W. EvrriorTt, South McAlester,
Indian Ter. To open the gate either pendant
may be pulled, this acting, through the flex).
ble operating member, to first raise the latch-
bracket above the end upon the supporting
member. The gate released, the pull of the
operating member swings it upon its trunnions,
when the weight continues this movement until
gate assumes vertical position. To close the
gate, pendants are drawn in like manner, the
impulse swinging the gate inwardly and down-
wardly against the weight, the angular end of
bracket riding over the support until it falls
by gravity and is there locked against opening
stress of the weight and accidental raising by
stock.

Of General Interest.

SKIN-STRETCHER.—A. W. ANDREWS, Win-
nebago City, Minn. In this case the invention
appertains to improvements in devices for
holding and stretching the skins of muskrats
and similar small animals for the purpose of
dressing and drying, the object being to pro-
vide a stretcher of simple construction that
will be light, yet strong and serviceable, and
having no parts liable to get out of order.

CALENDAR.—J. M. Biaas, Glasgow, Ky.
On an outer disk names of the days of the
week appear, and at its inner rabbeted posi-
tion it receives a second central disk divided
at its edge into segments corresponding to the
week days, each segment bearing members
representing certain of the days of the month,
arranged in sequence corresponding to each
recurring week day, as 1, 8, 15, etc. The
disks rotate to bring a week day into the cor-
responding days of the month. The invention
is, intended especially for pocket use and more
particularly as an advertising novelty.

MEMORANDA ATTACHMENT FOR
WATCHES.—W. W. Wikorr, Maysville, Ky.
This invention provides a simple memoranda
attachment so fashioned as to be easily ap-
plied to any watch and which by the frequent
references to the watch in determining tne
time of day directs the notice of the writer to
his memoranda. The writer does not have
to remember the fact that he has a memoranda
as a condition precedent to reference thereto,
but has it obtrusively thrust upon his attention
every time the watch is consulted.

EXPANSIBLE REMINDER-RING.—C. T.
WHITSETT, Indianapolis, Ind. In this case the
invention refers to a ring having attached
thereto a plate of suitable ornamental design
upon which a legend adapted to serve as a
reminder is so placed that it may be easily
read by the wearer of the ring when the hand
bearing thc ring is held in natural position,
thus adapting the ring to prevent forgetfulness
of appointments, errands, etc., which the
wearer desires to keep in mind.

AUTOMATIC AWNING ATTACHMENT.—
A. I. SCHWINGER, New York, N. Y. The inven-
tion relates to an attachment for awnings and
similar devices by means of which they can be
spread out automatically upon certain changes
in the weather. Although especially applicable
to ordinary awnings, it can be applied to tent-
covers, shades, and similar devices. The prin-
cipal object is to provide automatic means for
permitting devices of this character to be op-
erated by a rise in temperature above a cer-
tain degree and also by a fall of raln or
snow.

MOLD.—C. MILLER, Binghamton, N. Y. In
this patent the invention has reference to a
mold for forming rubber articles, particularly
elastic rubber cores for cushion-tires. The in-
vention resides in a peculiarly-formed mold-
core which combined with the mold proper, en-
ables the inventor to shape a cellular elastic
tire-core.

MUFF.—W. GrusnHorr, New York, N. Y.
The aim of this inventor is to provide a
muff in which the lining forms an integral
part of the down-bed to permit the furrier to
readily secure the fur or other.cover in position
and to hold the lining at all times properly

stretched without danger of wrinkling up when
placing hands into the muff, as is so frequently
the case with the muff ordinarily constructed.

EXPANSION-BOLT.—F. H. EvaANs, New
York, N. Y. The object of this improvement is
the provision of an expansion-bolt composed
of comparatively few parts held together when
not in use without separate fastening devices
and arranged to insure a firm engagement and
imbedding or gripping of the expanding de-
vices in the wood, stone, or other material on
which the bolt is used. Patents in this case
have been applied for in England and other
principal foreign countries.

DEVICE FOR FILLING FOUNTAIN-PENS.
—G. N. By, Jersey City, N. J. The purpose
in this improvement is to provide a device
whereby fountain-pens may be directly filled
from a vessel in which ink is contained, the
rapidity of the feed being under absolute con-
trol of the operator. The vessel has a flexible
sucétion top or cap carrying a conducting-tube,
the cap being readily removed and applied.
The cap is provided with a reinforcing-spring
which tends to extend the life of the cap
and prevents the latter from being accidentally
forced suddenly downward and the pen-barrel
consequently overflowed while being filled.
Means are provided for holding a support for
the tube in position in the cap.

Heating and Lighting.

WATER-HEATER.—W. E. Kay, Lorain,
Ohio. The invention relates to a heater adapted
for use in barber-shops, bath-rooms, and other
places where it is required to heat water
quickly and in considerable quantity. The ap-
paratus is so constructed that the volume of the
heating medium consumed and the consequent
amount of heat developed and utilized is varied
proportionate to the quantity of hot water
drawn off for use, this being effected automati-
cally by a new regulating valve mechanism and
new form of burner.

Machines and Mechanical Devices.

HANDHOLD-SAWING MACHINE.—B. J.
PyB, Astoria, Ore. This inventor’'s improve-
ment has reference to wood-working machinery ;
and his object is the provision of a new hand-
hold-sawing machine designed for quickly and
accurately forming handholds or grooves in end
boards for boxes or the like to permit of con-
veniently handling the box.

GOVERNOR.—H. XKRoONER, Baltimore, Md.
The invention relates to a centrifugal governor
adapted particularly for use in connection with
turbines, but useful with various other ma-
chines. The prime object is to so arrange the
centrifugally-actuated part or parts that the
movement thereof will be attended by the least
possible friction, thus increasing the sensibility
of the governor, permitting it to respond effec-
tually to any slight variations in the speed of
the driving apparatus.

MACHINE FOR PRINTING CLOTHING-
TICKETS.—A. ANTOINE, New York, N. Y. The
purpose of the invention is to provide a form
of machine capable of being manually operated
and which will print on each ticket of a set
or series the lot and the shade number, it
being simply necessary to enter a series or strip
of blank tickets in the machine, whereupon in
operating the machine the tickets will be auto-
matically printed in the desired sequence and
fed out from the machine, the type on the
printing-wheel -of the machine being remov-
able.

CYANID-AGITATOR.—E. STEVENS, Lead-
ville, Col. The invention relates to ore-work-
ing machines and admits of general use, but
is peculiarly applicable to working ores con-
taining precious metals in connection with so-
called cyanid-process. One of the more par-
ticular objects is to bring the pulp after thor-
ough admixture into contact with the air in
order to facilitate the chemical combination
necessary for separating the gold or silver.
Another is to thoroughly agglomerate materials
and to give the same a gentle working, such
as will place them in suitable condition for
the cyanid to extract a comparatively large
amount of the precious metals.

APPARATUS FOR HEATING TOOLS.—J.
Pirig, Montpelier, Vt. This improvement per-
tains to apparatus for heating stone-cutters’
tools—such as points, chisels, hammers, drills,
and the like—prior to sharpening the same.
The object is to provide an apparatus arranged
to enable a single operator to heat a large
number of tools in a comparatively short
time.

Railways and Their Accessories.

CABLE-TRAMWAY. — C. MESSICK, Jr.,
Hackensack, N. J. One purpose of the inven-
tion is to provide a support for a tramway
which is in the shape of an arch carried on a
fulerum located as near as possible to the
top of the arch, which is placed beneath the
track-cable and normally supports the cable
at the central portion of the arch, whereby
when a car approaches the arch one end is
depressed, thus providing a gradual rise from
the car as it approaches the supported arch and
a gradual declivity as the car moves away
from the arch.

NoTe.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title ot
the invention, and date of the paper.

Business and Personal {Uants.

A Reliable Manufacturing Institution solicits the cor-
respondence of parties desiring to sell patents of any
useful mech larticle which could be manufactured

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. in every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marinelron Works. Chicago. Catalogue free.

Inguiry No. 6658.—Wanted, information _con-
cerning cost of equipping a plant for electric lighting
and power purposes, providing current enough for town
ot 25,000 or 30,000 inhabitants.

J. S. Mundy, Newark, N. J.

Inquiry No. 6659.—For manufacturers of ma"
chines run by electricity or otherwise, for sand-paper-
ing floors laid in place in a building.

* C. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 6660.--For manufacturers of accor-
dion plaiting machines. h

1 erforated Metals, Harrington & King Perforating
Co., Chicago.

Inquiry No. 6661
called ‘‘ Squeeze it,” marked
1403.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 6662.—Wanted, formula for muking

railroad torpedoes for placing on rail as a danger signal
for approaching trains.

For mining engines.

—For manufacturer of article
patented quember 23,

Ober Mfg. Co.,, 10 Bell St.,

Adding, multiplying and dividing machine,’ allin one.
Felt & Tarrant Mfg. Co,, Chicago.

Inquiry No. 6663.—For Eastern and Western
manutacturers of barber’s chairs, supplies and plate
glass mirrors.

One-eighth horse power battery motors, $5 each-
Walsh’s Sons & Co., Newark, N. J.

Inquiry No. 6664.—Wanted, intormation of how
to cane chairs.

Commercially pure nickel tube, manufactured by The
Standard Welding Co., Cleveland, O.

Inquiry No. 6665.—For makers of small air pumps
for use with an ordinary windmill for pumping air into
a tank.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 6666.—For manufacturers of spoke-
turning machines.

The celebrated * Hornsby-Akroyd” Patent Safety Oi[
Engine is built by the De La Vergne Machine Company,

Foot of East138th Street, New York.

Inquiry No. 6667.—For the best mixing vats, air
compressors, washers, etc., for a dynamite plant.

WANTED.—Ideas of a mechanical or electrical nature
tomanufactureon royalty. Bartlett & Co., 138 Liberty
Street, New York.

Inquiry No. 6668.—For the name and address of
parties handling the McKFarland D. Moore’s system of
lighting.

Gut strings for Lawn Tennis, Musical Instruments,
and other purposes made by P. F. Turner, 46th Street
and Packers Avenue, Chicago, Ill.

Inquiry No. 6669.—For makers of pasteboard
mailing tubes ; also leatherette articles, such as scissors
and knife cases, for advertising purposes.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott, 719 Mutual
Life Building, Buffalo, New York.

Inquiry No. 6670.—For manufacturers of knife-
cut veneering, also of chair bottoms.

We Manufacture on Contract anything in light Hard-
ware. Write us for estimates. Edmonds-Metzel Mfg.
Co., 143-153 South Jefferson Street, Chicago.

Inquiry No. 66'71.—For manufacturers of the best
machinery for a cannery.

We manufacture iron and steel forgings, from twenty
pounds to twenty-five tons. Crank shafts of all varie-
ties. Erie Forge Company, Erie, Pa.

Inquiry No. 667:2.—For manufacturers of ma-
chinery for making wood pulp.

The SCIENTIFIC AMERICAN SUPPLEMENT is publish-
ing apractical series of illustrated articles on experi-
mental electro-chemistry by N. Monroe Hopkins.

Ingquiry No. 6673.—For makers of a machine for
cracking cocoanuts and removing the kernel,

FOR SALE-—Patent for quick R. R. car loader and un-
loader, for bar iron and lumber, used every day. Price,
$1,000. Address Gains Paddock, Sr., 1000 Spruce St.,
St. Louis.

Inquiry No. 6674.—Wanted, the name and ad-
dress of the power and reducing company of Niagara
Falls, or any other maker of stick phosphorus by
modern methods.

Sheet metal, any kind, cut, formed any shape. Die
making, wire forming, embossing, lettering, stamping,
punching. Metal Stamping Co., Niagara Falls, N Y.

Inquiry No. 6675.—For makers of power house
combined clipping and grooming machines.

WANTED.—Colonial silverware. Any one wishing to
sell any authentic silver made in this country during
the eighteenth century, please communicate with C. A.
M., Box 713, New York.

Inquiry No. 6676.—For manufacturers of a ma-
chine printing names for one cent.

VALUABLE PATENT FOR SALE.—An indispensable
article for women. Has large demand in all department
stores. Patent No. 774,191l. Address Acme Hygienic
Co., 132 West 90th Street, New york.

Inquiry No. 6677.—For makers of coin-operated,
automatic banjos.

Manufacturers of patent articles, dies, metal stamps
ing, screw machine work, hardware specialties, machin-
ery and tools. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inquiry No. 6678.—For makers of a crude olive
oil filter: also for a machine to clean and improve the
quality of raisins.

Space with power. heat, light and machinery, if de-
sired, in a large New England manufacturing concern,
having more room than is necessary for their business.
Address Box No. 407, Providence, R. I.

Inquiry No. 6679.—Wanted. a pump for cleaning
nuft. a cess-pool, also a tank for carrying away the
refuse.

You can renta well equipped private laboratory by
day. week cr month from Electrical Testing ILabor-
atories. 548 East &0th Street, New . York. Absolute
privacy. Ask for terms and facilities.

Inquiry No. 6680.--For an electrical apparatus
for thawing out water pipes.

W ANTED.—Articles to manufacture requiring heavy
iron casting, where little or no machine work 1s involv-
ed. Will purchase or manufacture under royalty. Eu-
reka Foundry Company, Rochester, N, Y.

Inguiry No. 6681.—For a pneumatic motor to
operate a milking device ; the motor to have a stroke of
. only about ¥4 inch and speed of about 20 strokes per
j inute.

and sold in conjunction with the Mill Supply and Belt-
ing business. F. Raniville Co.,
Pearl St., Grand Rapids, Mich.

Tnquiry No. 6682.—For an electrical device to be
usedinringing chime of bells in church tower.

Inquiry No. 6683.—For firms who make and con-
struct roller coasters, merry -go-rounds, scenic railways,
shoot-the-chutes, etc.

Inquiry No. 6684.—For information as to cost,
size and cost of installation of ice plants, albo probable
cost of running same.

Inquiry No. 6685.—For a machine for making
hooks and eyes.

Inquiry No. 6686.—Wanted, a design for a motor
launch 16 to 17 feet long, 4to 5 feet beam and about 20
inches deep midship; also set of drawings or set ot
castings fora 2 or 4-cy cle gasoline engine?2to3 h. p., at
6 to 7revolutions per minute; water cooled,and not
weigh over 90 pounds.

Inquiry No. 668'7,—Wanted, cheap bicycle bell, in
10.000 lots—plain bell without clamps or faustenings.

Inquiry No. 6688.—For spring wire made In Ger-
many, known as Aiken or Eaken; also names of deal-
ers in imported spring wire.

Kitisiiiun itz

= Notes
and Quer:es.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspendents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or’'in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be  distinetly
marked or labeled.

(9589) W. F. asks: Would you pleasce
tell me what the liquid is, that is used in the
instrument described in your issue of Decem-
ber 31, 1904, SCIENTIFIC AMERICAN, for detect-
ing positive or negative poles in any source?
Would the receipt in Query No. 7,484 be all
right to use in the tube? A. The solution
given in Query 7,484 would work in a tube
for a polarity indicator; but the following is
better, and is used in all the indicators on the
market now: Dissolve 15 grains of phenol-
phthalein in 1 ounce alcohol. Dissolve 20 grains
of sodium sulphate in a pint of water, and add
the alcohol solution to this. You will have
enough to fill hundreds of tubes. The nega-
tive pole turns red with this indicator, and
upon shaking up the liquid the color disap-
pears, and the tube may be used indefinitely.

(9590) J. A. R. asks: We hear lately
much about the center of the universe. The
discussion suggests the following query: Both

space and duration are positive conceptions of
the human mind, and they necessitate the con-
ception of the infinite, as it is impossible to
conceive of either as terminable in any direc-
tion. Therefore, if space has no boundary or
circumference, has it any center? Place a
world at any point in space, it is evidently
equidistant from the circumference. Now move
it in any direction as great a distance as you
please, and if our first postulate is true, it is
still in the center of space, for it is no nearer
or further from the circumference than when
it started. We have, then, the curious paradox
of a moving body unable to get away from the
center, or if it moves at all, carrying the center
with it. Now in regard to duration of time,
it is impossible to conceive of any beginning or~
any end.. Therefore, place a man at any point
in time, he will never be any further from the
beginning or any nearer the end. Is there
anything in time, then, but one everlasting and
eternal center which we denominate ‘‘now,” and
so far as the human mind can conceive will be
everlasting ; and if our conceptions are true,
neither was ever created, and both duration
and space would continue were the visible uni-
verse blotted out. Omnipotence itself could not
make it otherwise. Now, again, some astrono-
mers tell us the number of worlds are infinite.
Philosophers tell us the worlds are made up
of “atoms,” and that these alone are unchange-
able, eternal, indestructible, and infinite in
number. Let us assume a world to be made up
of 1,000,000 atoms. If both these speculations
are true, we evidently have a greater and a
lesser infinity. Will some mathematician ex-
plain the paradox? A. As we understand the
matter, mathematicians recognize that one in-
finity may not be of the same order as another,
and astronomers are doubting if the universe
is boundless in extent. It is certain that the
old idea of universes upon universes in celes-
tial spaces with nebul® surrounding all is no
longer held.

(9591) F. A. McC. asks: Is there a
method by which any angle can be trisected”
if not, is there any prize for the person who
successfully trisects one by geometrical con-
structions, and proves the operation to be cor-
rect? What is meant by ‘“squaring the circle”?
A. There is no method by which every possible
angle may be trisected. but there are plenty of
methods by which some angles may be trisect-
ed. Indeed, the number of angles which may
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be trisected is quite large. There is no prize
to be won for trisecting angles. The matter is
well understood by mathematicians, and no
longer excites interest even. To ‘square the
circle” one must find the side of a square which
has the same area as a given circle. This it
is impossible to find. The area of a circle is
3.141592 times the square of the radius. As
this number can never be found with exact-
ness, the area of a circle and the side of the
equivalent square can never be found with ex-
actness. Any desired degree of approximation
can be had by carrying the number given above
to a greater or lesser number of decimal places.
It has been computed to several hundred fig-
ures.

(9592) O. C. S. asks: 1. How nearly
can.astronomers tell the exact time? * A. Time
may be determined with ease to the hundredth
of a second, and very closely to the thousandth
of a second. The position of stars and the
bodies of the solar system may be known to
the same exactness. 2. How nearly can they
tell the time of a coming eclipse? A week
. ahead? A month ahead? A year ahead? Ten
years ahead? A. Eclipses are calculated to
any desired time ahead. They occur with reg-
ularity in a cycle of 18 years 111-3 days.
Hence it is a simple matter to determine the
return of any particular eclipse. The tables
are given in the nautical almanacs for each
year. These books appear several years in ad-
vance. 3. Why is it that jewelers’ clocks vary
so much, even when regulated hourly by elec-
tricity transmitted over the telegraph wires?
Are all the W. U. T. clocks of any given city
set from the same source, and if so why do
they vary two or three minutes? A. Clocks
which are intended to be kept together will
keep together if properly cared for. If any
clocks which you know do not do so, it is be-
cause somebody does not do his work properly.

(9593) K. A. says: Is there any pro-
cess by which a piece of ordinary glassware
can be heated until malleable without break-
ing or chipping the body of the article? Is
the process expensive, or does it require a spe-
cial quality of glass, more expensive than or-
dinary glass? A. Probably any piece of glass
can be heated to its melting point without
cracking if the heat is applied slowly enough,
and broadly enough to heat all portions equal-
ly. It is an unequal temperature at different
points of the glass which causes cracking by
heat. If this is avoided, there is no reason
why any kind of glass may not be heated to
any degree without breaking. The Kkind of
glass has nothing to do with the matter. The
glass must also be cooled very slowly, or it
will be very brittle after cooling.

(9594) G. A. H. asks: Would you
kindly inform me through your Notes and
Queries the following things with regard to the
earth: 1. Assuming that the earth’s polar
radius is thirteen miles shorter than its equa-
torial radius, the depression for each mile that
you go north is approximately ten feet. Why
is it not necessary to make allowance for this
in running levels? 2. It is stated that the
Mississippi flows up hill on account of the
centrifugal force of the earth. There are prob-
ably places where it does not descend ten feet
a mile, but are there any places where it is
below sea-level? 3. Is not sea level at the
poles about thirteen miles nearer the center of
the earth than it is at the equator? A. Sea
level is the level of still water on the earth.
It takes into consideration all the conditions
of the case as to centrifugal force, and any
other disturbing cause whatever. This being
the definition of a level, it follows that there
are no rivers of the earth which run ‘“up hill,”
as is so often stated in popular periodicals. In
surveying for any extensive work, it is neces-
sary to take account of the departure of the
surface of the earth from an optical level or
plane surface. It is always done in surveying
for water works and the like, else the water
would not follow the ways laid out for it. It
is not true that the earth curves from a level
ten feet in any one mile, as you calculate it to
do. The curvature is 8 inches for one mile
and 32 inches for two miles. It is true, how-
ever, that the surface of the earth is 13 miles
nearer the center of the earth at the poles
than it is at the equator.

(9595) H. B. asks: Can you tell me
through your queries and answers column in
the SCIENTIFIC AMERICAN where I can find
directions for the construction of a small volt-
meter and also a small ammeter? A. You will
find in the SCIENTIFIC AMERICAN SUPPLEMENT
No. 1215, price 10 cents, full plans and work-
ing description for making a voltmeter and
amperemeter.

(9596) A.G. L. asks: Where will I find
description and diagrams of an ordinary stock
ticker? Where will I find full description and
diagrams of a modern telephone switchboard?
A. You will find good descriptions of several
of the best stock tickers in.Maver’s ‘“American
Telegraphy,” which we can send you for $5
by mail. Also the diagrams of telephone
switchboards in Miller’s ‘“‘American Telephone
Practice,” which we can furnish you for $3 by
mail.

(9597) J. G. D. asks: 1. How much
and what size wire will be required for a gen-
erator to ring through 50,000 ohms? How
much for the bell? A. The generator for ring-
ing through 50,000 ohms will require 1,200 to
1,500 ohms of No. 36 B. & 8. silk-covered

magnet wire, and the bell will require aboutj,

851,200

2 Year for Life

BY SMALL MONTHLY PAYMENTS

We offer you, now, the last chance you will ever have to join
this remarkable investment, which has been so popular with the
readers of this magazine that all the shares have been now taken
except the final allotment.

Remember, there are only 6,000 shares all together in this
Mutual Rubber Production Company, and only a few hundred of
them remain. When these are gone the sale must be permanently
closed. = Series A, B, C, D, E, F and G have been closed, and-Series
H, the Last and Final One, which we are now .offering, will at
the present rate of sale be quickly taken.

Every series of these shares have been over subscribed, and the
number of shares in the final series is so limited that many people
will necessarily be disappointed. We reserve the right to pro-rate
or to reject applications when over-subscribed.

If you have been procrastinating—if you have been putting it
off “‘until tomorrow,”” ‘‘until next week,’’ it behooves you now to

—Secure Your Shares at Once

This investment opens the door for you, not to imme-=-
diate wealth, but to what is far better, a competency for
future years, when, perhaps, you will not be able to earn it
Crude rubber is to-day worth twice as much as it was a few
years ago, the price is continually advancing,

The Mutual Rubber Production Company is divided into only
6,000 shares, each one representing an undivided interest equivalent
to an acre in our great commercial rubber orchard. These 6,000
acres are in Southern Mexico—the finest rubber land in all the
world. In this orchard we are changing the production of crude
rubber from the uncertain method heretofore employed—that of
reckless and destructive tapping by improvident natives—to the
most solid and permanent basis known to modern scientific forestry,
and under Anglo-Saxon supervision. Noindustry ever underwent so
radical a development as we are now engaged in, without making
immensely wealthy all those interested in the change. The enor-
mous fortunes made in the past, by gathering crude rubber from
virgin trees scattered here and there in the tropical jungle are as
nothing compared to the sure and permanent incomes to be de-
rived from this new industry.

No large cash down payment is required to secure these shares,
as they are paid for in small monthly installments, as the work of
development progresses. For $20, as the first monthly payment,
you can secure five shares. Then you pay $20 a month for 23 more
months, then $10 a month for a limited period, until you have paid
$1,500, the full price for five shares (§3004each in the present series).
But, meantime, you will have received dividends amounting to
$1,050, or $210 per share, so that the actual net cost of the five
shares in this remarkably safe and profitable investment will be
only $450 of your own money, or $9o per share. 7Then, from the
maturity period onward, your five shares, or acres, will yield you
or your heirs$1,200a year for more years than you can possibly live.

Early dividends are provided by ‘‘tapping to death’ 400 of the
600 trees we originally plant to each acre, and the 200 trees remain-
ing for permanent yield will produce every year at least two pounds
of rubber each, at a net profit of 6o cents a pound. These statistics
are vouched for by the Government reports of the United States
and Great Britain—the most reliable sources of information in the
world.

This means, on your five-share investment, a permanent and
certain income of $1,200 a year, or $2,400 a year on 10 shares. Or,
better still, 25 shares will yield you $6,000 a year. A single share
can be secured on the same advantageous basis.

No such opportunity as this to secure a permanent annual in-
come has ever before been offered to people of moderate means.

—Our Final Offer—Your Last Opportunity—

If you do not promptly take advantage of this remarka=
ble final offer, you will be too late to share the profits en=-
joyed by the hundreds of fortunate shareholders scattered
throughout the country. Probably some one of them is
your good friend or acquaintance.

Every possible safeguard surrounds this investment. The State
Street Trust Co. of Boston holds the title to our property in Mexico
as trustee. We agree to deposit with them the money paid in for
shares, and we file with them sworn statements as to the develop-
ment of the property. This company also acts as registrar of our
stock. You are fully protected from loss in case of death or in
case of lapse of payment, and we grant you a suspension of pay-
ments for go days any time you may wish. Furthermore, we agree
to loan you money on your shares.

We can prove to you that the five shares in this investment,
paid for in small monthly installments, will bring you an average
return of twenty-five per cent. on your money during the
period of payment, and will then bring you $100 a month for
more than a lifetime. This opens the door for yourself, not to
wealth, but to what is better, a competency for future years, when
perhaps you will not be able to earn it. Payments of $4.00 per
month the first two years and smaller payments thereafter will
secure you one share.

Our literature explains our plan fully and concisely, and proves
every statement. We will hurrv it to you immed}i,ately on re-
quest, thus assuring you a possibility of securing shares before it is
too late. Thisis absolutely the last call. The large demand for
Mutual Rubber shares has made this final announcement necessary.

Mutual Rubber Production Company
188 Milk Street, Boston, Mass.

Final Opportunity to Secure v)

1,000 ohms of No. 30 wire. 2. Could you refer
me to an electrical book on dynamo design with
formula for designing machines? The formula
to be easy to work out by a person of average
intelligence. Also a book with resistance of
all sizes of wire. A. The fullest and plainest
book on dynamo design is Wiener’s, which we
can send you for $3. Swoope’s ’Elementary
Lessons in Electricity,” price $2, contains a
wire table giving all the usual data for all
sizes of wire.

NEW BOOKS, ETC.

DECENNIAL PUBLICATIONS OF THE UNIVER-
SITY oF CHICAGo. Studies in General
Physiology. By Jacques Loeb. 2 Vols.
Chicago: The University of Chicago
Press, 1905. Octavo, pp. 782.

In these two splendidly printed volumes,
Prof. Loeb has collected his numerous papers
on General Physiology—a subject with which
his name has been intimately associated for
many years. Particularly noteworthy in this
collection is the proof of Prof. Loeb’s theory
that the heliotropism of animals is identical
with that of plants, that, in other words, a
moth flies to a flame for the same reason that
a plant turns its leaves to the rays of the
sun. Other subjects that find a place in the
volumes are “Instinct and Will in Animals,”
“Physiological Effects of Lack of Oxygen,”
‘“‘Experiments on Cleavage,” ‘The Develop-
ment of F'ish Embryos with Suppressed Cir-
culation,” “The Influence of Light on the De-
velopment of Organs in Animals,” ‘“Experi-
ments on Artificial Parthenogenesis.”

MoperN ELEcCTRICITY. A Practical Work-
ing Encyclopedia. A Manual of The-
ories, Principles, and Applications.
By James Henry, M.E., and Karel J.
Hora, M.Sc. Chicago: Laird & Lee,
1904. 16mo.; pp. 355; 150 illustra-
tions. Price, cloth, $1; leather, $1.50.

There is always room for a practical, simple,

and comprehensive treatise upon the applica-
tions of electricity to its manifold forms of
modern usage. One of the essentials of such
a book should be clarity of statement and prac-
ticality of text and illustrations. The book
before us combines these essentials in marked
degree. The student is taken by easy progres-
sive steps through the various chapters, from
the standpoint of the beginner to that of the
accomplished and advanced electrician. The
entire field of electrical engineering is covered,
and the whole has been most carefully edited
and arranged, with a view to furnishing elec-
tricians and mechanics with a thoroughly re-
liable book of convenient size at a moderate
price.

ELEMENTS OF PLANE SURVEYING. (Includ-
ing Leveling.) By Samuel Marx Bar-
ton, Ph.D. Boston: D. C. Heath &
Co., 1904. 8vo.; pp. 255. Price, $1.50.

This work is so arranged that it will be use-

ful as well to a teacher of but little practical
experience and to a student who is studying
the subject of surveying privately. Many ques-
tions that are apt to confuse a student are
carefully dealt with, and clearly explained.
The author has had experience both in the
classroom and in the field, and is, therefore,
able to recognize and explain those parts which
are troublesome to beginners. The following
points are especially dealt with: Careful de-
scription of the instruments; explicit direc-
tions for making a resurvey in accordance with
different data to be had; discussion on the
declination of the needle; simple methods of
obtaining a true meridian line; suggestive
forms for field notes; and many illustrative
examples, together with a clear and complete
set of tables.

ELECTRICITY IN EVERYDAY LirE. Bv Edwin
J. Houston, Ph.D. New Ynix: P. F.
Collier & Son, 1905. Three volumes;
12mo.; pp. 1,750.

The title is well chosen. Electricity has
come to be such a common part of everyday
life that no one can afford to be without some
knowledge of the subject. Electro-technical
phraseology is used in the daily newspapers.
We come across electricity in a hundred-and-
one different ways. Newspapers are printed
by electricity; telephone, telegraph, automo-
biles, cars, lights, etc., are electrically operat-
ed; in fact, wherever we turn, we find elec-
tricity largely used. It is to supply the non-
technical man with information upon electrici-
ty that this work is written. Very practical
explanations are given of all electrical appa-
ratus in daily use, and no man can consider
himself well informed without such a knowl-
edge of electricity in this ‘‘the electrical age.”

THE ORGANIZATION OF CORPORATIONS. By
Thomas Conyngton, of the New York
Bar. New York: The Ronald Press
Company, 1904. 8vo.; pp. 352. Buck-
ram binding, net, $2.50; prepaid,
$2.70; sheep binding, net, $3; prepaid,
$3.20.

This book, which discusses some of the many
questions which are considered at the time of
the organization and incorporation of every
company, is by the author of ‘Corporation
Management,” and it is published as a com-
panion volume.

The author states that in writing the book
it was his intention to place in convenient
form before the reader a manual of reference,
which would assist him in refreshing his mem-
ory or be of service in obtaining an elementary
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FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.

695 Water Street,
Seneca Falls, N.Y., U. S. A,

|N [ 00 MACH/N[ SHOP OUTFHITS.

\

Veeder
Counters

to register reciprocating
movements or revolu-
tions, Cut full size,

Booklet Free
VERLDER MFG. CO.
Hartford, Conn.
Cyclometers, Odometers,

Tachometers, Counters
and Fine Castings.

R Our Hand Book on Patents, Trade-Marks,

E etc., sent free. Patents procured through

Munn & Co. receive free notice in the
SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BraNcH OFFICE: 625 F St.,Washington, D.C.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with
BARNES’ FOOT POWER
MACHINERY  ceenmm.
allow lower bids on jobs, and give
greater profit on the work. Machines
sent on trial it desired. Catalog Free.
W. F. & JOHN BARNES CO.
Established 1872,

1999 RusY ST. ROCKFORD, ILL.

For all classes of
GAS ENGINES

2 for make and. break or jump
spark systems. Our latest
type price $15. Write for
circular of magnetos, e

THE gARLISLE & FINCH CO.

PRLMER

Cinciunuti 0.
MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
are in successtul operation
in all parts of the world.

Launches in stock.
Send for Catalogue.

PALMER BROS,,
os Cob, Conn.
New York Office,34 W. 26th St.

AGOOD INYESTMENT
For $1.75 we will send by express (not Prepmd),
complete N. D.Outfit with tull instruc- |

tions for learning

TELEGRAPH

A fasctnating_ study |
that will enable you
to earn good wages.

Send for our catalog.
Established 1879.
J. H. BUNNELL & Co., Inc. 20 Park Place New York

Ol EEL ROLLS

for flattering wire for all purposes
= Send for Catalogue.

BLAKE & JOHNSON,
P.0.Box 7, WATERBURY, CONN.

The Right Kind of a Motor

on land or water. Salisbury Double
Cylinder Motor 414 x5. Water Jacket
Jylinders and Head, Aluminum Crank
Case, Self-Oiling, Nickel Steel Valves,
Frorged Steel Shatt. Salisbury
Motors are Reliable. Prices mod-

g erate.
Send for Catalogue.

BUFFALO ENGINE CO., Mirs.
272-274 Michigan St., Buffalo, N. Y.

ELECTRIC LAUNCH MOTOR.— THE

design in this paper is for a motor of unusual simplicity
of chlxlstruemog‘ gvmch can easily be built by an amateur
at small cost.
over all and 4 feet 6 inches beam, drawing 18 inches, and
is capable of propelling such craft at a speed of 7 miles
per hour. Illustrate w1th 21 cuts ee SCIENTIFIC
AMERICAN SUPPLEMENT, N 202, Price 10 cents by
mail, from this office. and from all newsdealers.

WOLVERINE

SELF STARTING AND
REVERSING

Gasoline Marine Engines

3 to 18 horse power. Launches
18to 75 ft. Write for catalogue.

WOLVERINE MOTOR WORKS
Grand Rapids, Mich., U. S. A.
Brooklyn office, 97 22d St.

BARKER MOTORS

Have more good points, fewer
parts and require less atten-
tion in operation than any
other.

Launches, Valves, Specialties.

C. L. Barker, Norwalk, Ct.

Igniter Dynamos

OPERATING. ‘

INDEX OF
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Axle, vehicle, P. L. Sueur ..... 785,504
Azo compound and making same,

neaux, reissue ........ 12,330
Baling press, J. J. Stopple 785,642
Ballast handlmg device, N. P. Wa ers . 785,135
Balls, manufacture of playing, A. T Sau

ders ..ieeeeeiienecenes . 785,184
Band cutter, J. S. Manly . 785,225
Barrel, L. LoVe .c..cceveconeccnns 785,505
Barrel head, removable, A. Jaeger . 785,104
Basting dev1ce, H. McPhaill .......... 785,267
Bath apparatus, shower, J. Simpson, Jr.... 785,233
Battery gas separator, storage, 1. A. EdlSOH 785,297
Bearing, C. H. Chapman .......... 785,661, 785, 662
Bearing, axle, F. J. Weiss .....ccovvvnnnnn 785,
Bearing ball retainer, ball, C. H. Chapman. 785 663
Bearing retainer and spacer, ball, C. H.

Chapman Ceeeresetecttaraseenenanann 785,150
! Bearing, roller M O Reeves . 785,120
Bed, folding, &. Knaggs ...... 785,220
Bed, outdoor, J. H. Herbener ...... 786,099
Bedstead foldlng, H. A. Linderoth . 785,621
Belt, drlvmg, T. J. Kean .......... 785,107
Berth support, ship’s, G. Vigie ........... 785,455
Bicycles, etc., speed-timing attachment for,

. L. MCMUrtry .....oceeeeeeeees eee.. 185,516
Binder, J. R. Barrett .......c.ceieveeennne 785,651
Binder for books, music, ete., perpetual or

temporary, R. H. Collins, reissue ...... 12,328
Binder, loose leaf, J. F. Cordes ..... .

It is intended for a boat of about 24 feet '

knowledge of the law and of the practice usu-
ally followed in incorporating companies. The
book is by no means a comprehensive work on
the subject of corporation organization, but it
does contain chapters on the principal subjects
which are of interest to the incorporators of
companies, and as the chapters are concise and
logical, the book, as a manual, should, In its
own field of usefulness, although perhaps a
limited one, be of service to the busy lawyer.
The author has in many places made sugges-
tions for the protection of different interests;
a chapter being devoted to the protection of
minority interests, and another to the pro-
tection of inventors at the time of the assign-
ment of their patents to the corporation.

INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
March 21, 1905

AND EACH BEARING THAT DATE
[See note at end of list about copies of these patents.]

Adjustable rack and shelf support, T.
Thompson  .ivveiiniiiiierenennnns
Adjustable table, G. W. Barnett .
Age and number indicator, R. Wilson
Aigret, artificial, R. L. McLaughlin ....
Aigrets, manufacturing artificial, R. L. Mec:
Laughlin
Air brake, H. Minnick
Air brake coupling, J. J. Grigsby
Air brake system and emergency valve, L.
A, Hawking ....cvevevivenennnnenenns . 785,549
Air brakes in derailments, means for auto-
matically applying, E. S. Coffman .....
Amalgamator, P. McEntee ............ .
Annunciator, A. T. & W. L. Ingram
Apparel, wearing, C. Schnelder
Arch, D. B. Luten .......... .
Awnmg frame, J. R. Powell ........
Axle journal, auxiliary, G. Newland
Axle spindle lubricator, W. Vandenhurgh N

H.

Binder, temporary, M. O. Bong ....
Binder, temporary, E. A. Trussell
Binders, swath gatherer attachment for, E

M. NOITIS .evvervrnererennsaaaasncenne 785,431
Blast or other furnace, Wate§ jacketed, A

PatterSOn  .eveeceverracatonecececsoens 785,634
Blasting compound, F. G. Dokkenwadel.. 785,480

Block system, electromagnetic, G. Thompsou 785,446

Boarding clamp, H. S. Holcombe .. 785 491

Body stretcher, W. W. Seidler

Boiler scale remover, T. S. Bly ..cc..0...

Bolt clipper and shears, combmed F. A.
Roberts ....cccecncncecens

| Book mark, G. W. Hill ..

What isYour Wish?

To Leave Your Family Well Off?
To Secure an Income in Old Age?
To Increase Your Business Credit?
To Invest Your Savings Profitably 2

Life Insurance in The Prudential may be
made to Provide all These and More.
Write for Book Showing Rates.

THE PRUDENTIAL INSURANCE CO. OF AMERICA.

JOHN F. DRYDEN, Pres't. Dept. 121 Home Office: NEWARK, N, J-

" Bottle, R. E. Core .......
Bottle, N. E. Booth ...eciviieeeennnnsanns
Bottle for preventing the fradulent refilling

of same, M Green ........eoeee 785,357
Bottle, hot water, A. J. Scritchfield ...... 85,638
Bottle non-refillable attachment, C. Bell... 785,467
Bottle stopper, E. Hoerichs ..........c... 5,551
Bottle stopper, valved, F. G. Kammerer..,785,364
Box, F. H. Houghland ............... 5,
Brake mechanism, R. M. Downie
Brake shoe, P. Carpenter ..................
Brake shoe, J. D. Gallagher ......
Brake switch locking device, F. C. Newell 785 180
Branding iron, Brent & Sessmns .......... 785,588

Bridge, cantilever suspension, J. Tomlinson 785, /686
Bridle bit, T. Milligan ....cceceveeeececes 785,512
Brush, P. A. Sarchinger . ..
Brush bridle, G. R. Winnie ....
Brush, collapsible, W. A. Weir ...........
Bucket sinker, well, H. C. Hopkins ....... 785,101
Building block, E. E. Benner ......... . 785,539
Burner, W. Smethurst 785,236
Butter cutting machine, C. F. Helflinger

785,488 785,489

veee.. 785,261
785,460

Button, F. J. Lowery .....
Button memorandum, C. T. Whltsett e

Buttonhole clamp, E. B. Allen ............ 785,146
Buttonhole working attachment, 0. E. Ham-

MONA +tvvreteererenennnnnacoeasnnnnnns 785,422
Cabinet, pie, G. Conez .. 785,691
Cable hox F. B. Hall ........ . 785,096
Cake mixer, F. R. Schmidt .............. 785,332
Calculator, mechanlcal J. R. Hamilton .... 785,097
Camera, photographic, J. E. Thornton...... 785,239
Can body manufacturlng machine, sheet me-

tal, M. A. Wheaton ........ceeoveenes 785,684
Canopy support, Raines & Gooch ......... 785,571
Car body bolster, railway, Wlilliamson &

Pries .......ooiiiiiiiiiiina [ 785,344
Car brake, H. Poth .......cceeveeeennnnnn 785,570
Car brake appliance, D. Taggart reissue.. 12,327
Car coupling, I. I. Caskey ..........cevu.. 85,250
Car coupling, T. A. Savage .....ceeceeeenn 785,382
Car coupling, automatic, Bush & Timms .. 785,086
Car gate, railway, C. M. Waite .......... 785,456
Car, railway, J. W. King ...... 785,174
Car seat, H. 8. Hale ...........coviunnnn 785,421
Car wheel, self oiling, E. T. Thayer ..... 785,128
Carbureter for hydrocarbon engines, A. A.,

s & G. LONgUemAare ........eooceees 785,622
Carton closing and sealing machine, W. H.

D 070] 1) L 785,411
Carving machine, H. Luschar ............. 785,314
Cash register, Steinacker & Culver.785,384, 785,385
Casket inclosing case, J. D. Ripson ...... 785,380
Caster, Fischer ......cvivevevnnnns ,601
Casting hollow cylinders, core for,

Brauns c.oeeceiceieereieicneaneisonsanans 785,148
Cement block molding machine, hollow, H.

A. Robbins ........ciiiiiiiniiiniiana, 785,272
Ceramic or vitrified ware, decorated article

R. Anderson ......oeececeeeeenns 785,534
Check protector G. W. Beebe ......evn.n. 85,466 |
Check rein ease, combination, J. R. Unca-

......................... ceeee... 785,129

pher
Cheese cutter, D. J. Bushorr .
Chuck, O. M. Mowat

Chuck revolving or three way, I. B. Gil-
DETE  vasunnnnnnnenssnnessseannnns eee... 785,647
Churn dasher, S. B. Rathbun ............. 5,330

18
Cigar cutter and match deliverer, O. Jaegcr 785, 672
Cigar holder and ash receptacle, J. G.

025 4 785,547
Cigar rolling machine, A. F. Wallbillich .... 78568
Cleat, wiring, J. M. Latimer ......ce.00¢. 785,661
Clothes line holder, 7. F. Michel «vvevere.. 785,604

A

¥

For full information fill out this coupon or write

The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept.29

Please send me information regarding a Continuous Instalment Endowment for $....e..cce0evue...

if issued tO a person............. creeneaes years of age, beneficiary... cesscessessenssyears of age.

Address. ........ eeieee
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Clutch, Chard & Lodge .. ceiee... 785,251 5
Clutch J. S. Bbert ...ceeveeencnnnn .. 785,353 i
(éoat and hat ha%ger, Glenn & Hill . . ;gg,ggg <=
ock, gas, reter ..ceeeeeeans 00 y
gs.unuam_m C'GAR HOLDERS Coffee cartridge, G. Brown 50 .. 785,659 (?
Coffee dripper, G. Brown .. 785,693 <
Coffin, J. M. Stafford .......ccoc.0u. .. 785,186 gl
i Coil, self restoring heat F. B. Cook ...... 785,407 {1
THEFIRST TRULY' Coin delivering device, M. G. Froberg ...... 785,605
SCIENTIFIC PIPE COHaI‘ l‘Olliﬂg machine, horse, F. B. Good- T The Pah(:)t_ {s.; Dead when the A Long-Lived Paint is made of
OFFERED TO e /GUARANTEE.\ Column, pedestal, or similar decorative ar- ' 1118 gone. Oil-Protecting Pigments.
HE WORLD '$1000.00 FOR EVIDENCE chitectural structure, E. A. Munns ....
THE W( IOFATONGUE BURNT BY Comb, W. J. Metcalf .......ce0ievvvnnnnn
IPROPERLY SMOKING A Compensating device, H.. Meyer ...........
PERFECT GENUINE ANTI-CANCER, gon(cirete stn%cturesk maklrll{g,l(}o(;v &7gglénl(§r 7%2,2?2 e a
~ANY cCo. ondenser, steam, elander : ‘ :
OURCIILS goudensing apparatus, Shiels & Alexander.& 785,580
s onfectionery coating machine, Poyet
{ @%ﬁ;&;wékc:ucm : tGololdmlr)l (oopaeBa oo acaa0ocn: ;gg,gg? “Linseed Oil is the life of paint.” Patton’s Sun-Proof paints are |on? lived because
0 - ontroller S10PS ettt 5
X JERSEY CITY. N3 Conveen, excension: D, D, 11’) Blunkei ... 789.569| the oil departs, the paint is dead. Dead pamt they are made of the right materials—Zinc, Lead
CornBshredder band ‘cutter and feeder, C. G. sesses] 2 lustreless, dry, chalky coating—has and Silica, Linseed Oil and Turpentine
OTt teveieeernoceocconsoossoccancnnnas » )
Tever GO Corset, apparel. D, Kops ool 1l TeRos| Mo protecglve bqualmes, hanc‘ inte- driers—in the right proportions, ground
S B-RECEIVES SMOKE FRO Corset fastening, H. W. Thurlow ......... 785685 ﬁlatﬁ rapidly because the pigments b again and again by powerful ma-
‘A DSCHIRGES 1T INTO. o g BT o suiporieg ivol i oot |  dave no coheive ttackionahicrthe LGULL IS chincry.  Painis lacking any of
C. DIFFUSED THROUGH FOLES T:273, o A Tower 785,698 eparture of the oil. these materials, or hand-mixed
“\SMOKE COOLED BY AR HOLE 4} Cultivator cotton ¢hopping attachment, M. — But the oil must be pure, and paints (a mere paddling toselherof
"BOOKZET FROM ANY DRUGGIST: Cultiyator planter attacment, W1 i, diteh: 7| nothing should be added to the the pigments and "l(nqu 3( =
I 5008600000 860800000808080C0008805000 ,51 paint that will injure the oil an short-ived—they chalk, crack, pee
- Current regulator, alternating; E. L. Haney. 785,487 S M hi 3
e gystem PR regt'lﬁcatlon Lhi shorten its life. W ite Lead, used : P AI HT S and bllster and, besldes, lack beauty
ternating, C. F. BUrgess «............ 785403| alone, “bums up” the oil, and the ¢ and covering capacity.
MARINE %ﬁﬁgfg%&n;e d I; lﬁgovgne“ . ;ggggg addition of an alkali, to unite the Our booklet, “Paint Queries,”
GASOLINE Dental chair, A. P. Gould «...onerns 785,548 | oil :lalnd dwatx-:r used 1 “iD some paints, is cont}zluns interesting  information about
Dental jaw brace, C. A. Thomson ........ 785,529 equa 1sastrous. aint containing water aints, their colors an
Dental matrix retainer, C. M. Leffingwell.. 785,619 q h Yf d pai g TradeMark P 4 d when and how to use
ENG'NE Derrick, J. L. PArsons .........eceeeeeees 785,518 is, therefore, not good paint. Registered them. Wirite for it.
Detonator or auxiliary protective alarm q
. spark gap for high frequency apparatus, PATTON PAINT COMPANY, 227 Lake Street, Milw?ukef, Wis. Eastern Factory, Newark, N. J.
Thoroughly Reliable © H. JACKSON .ueeninniuuiieisiiinnieeenn 785,671 PITTSBURGH PLATE GLASS CO., General Distributers.
Simple in Construction B*sp{ay bota o oG'AROIt)h Long . Zzgg’zsg
isplay holder, O. A. De Long :
Unsurpassed as Auxiliary Power Display rack, R. E. Cannon ...... 785,196
Display rack, O. H. Muehler ...... . 785,430
Suitable for Launches or gistribut&ng _hedll, L?jdd & Baker 000 785, 311
3 - e screen, J.
Working Boats O ahmon o reere ST T ¥ s a0n R[(@W Is ]B@gm Ordaerin
Draft rigging, B W. Hartough .... 785,211, 785,212 @t? ﬂm@
WRITE FOR CATALOGUE Draft ri
gging, Williamson & Pries 785,345
Drilling machine, R. M. Downie .... . 785,352 A e -
PENNSYLVANIA IRON WORKS CO Dust collector, Simpson & Burton 785,525  |B A \%\
5009 Lancaster Avenue, PHILADELPHIA, PA. ye and making same, orange sulfur, A. \ ; i
L. Laska ..veirienrenreenneennennnnens 785,679 —
| Dye, green anthraquinone, R. E. Schmidt.. 785,123 .
Dye,s hgregn blue anthraquinone, R. I] T
TERRE HAUTE, IVD February 17, 1! chmidt .ooeieeiieeeiieeniieciiceanss 5
BI&E\&IAN Mol'l‘ﬁ)R Co., Sﬂracuse 7y, v 905. Dye, greenish blue anthraquinone, R. BE. o
entlemen—The writer has been operamng one of your Sehmidt ..coc.cieeiiiiiiiieiiiricennen 785,121
motors, a double Dyeing apparatus, D. F. Waters . 785,283
yeing machine, warp, T. E. Davis ,5¢
cylinder 8 horse | D h! T. E. D 785,597
power, for the| Earth, enriching, T. C. Jeffries 785,495
past two seasons | [jgg beater, G. M. Munn . 785,114
:&%e?ﬁ;tgggm? Elee’}ric circuits, bridging circuits for, G. 785,445
A ) hompson  ......iiiiiiii ittt ieaa )y
(t:’gflgr?ts g;xgigfgzc{- Electric currents, 5
tion and the re- - Thomfpson ................... ’;gg,ggg
‘lectric furnace, . o
ﬁggﬁ Olﬁ%aﬁe;?las Electric generator, W. Kalslmg 785,499
whatever. Would | Electric switch, D. E. Gray . 785,419
state that with | Electrical switech, R. G. Clark . 785,405
the exception of | Electrode, vacuum, R. Machlett . 785,366
twice I do not | Elevator shaft gate, Paeth & Phers ch ... 785, 1517
g;rosv:o%g;ll;:eoﬂ%; Elli%se,loval, or circle cutting machine, R. RIS ELEVATING ﬁUNVEYlNG Pow ER For Catalogues address
34 i 15 555 000000000 0000000a00 00000800 B - -
own accord dur-| pmproidering machine, jacquard, L. Herzog. 785,169 T THE JEFFREY MFG. CO.
ing thtg ﬂs%atslflm Engine. See Explosive engine. ransmlssmn--Screemng--Dredgmg-—Coal Cutting  Corumsus, Ouro, U.S. A,
I ) ool | Engine, E. E. Linde 785,260 Drilling--Hauling--Washing Machinery. NEW YORK DENVER
lentgoodluckan(i Engine, C. E. Hastings ...cececececeeanns 785,611
Brennan Standard Motor Mounted wish to recom- | Engine fuel injector, oil, N. L. & W. W.
with Individual Clutch Gear. mend the Bren- TUCK  vuereeeeananenenennaseaaansnenss 785,387
nan Motor to anyone wishing a motor for an automobite. | Engine speed regulator, explosive, A. M.
o Yours truly, MilSON  tvvvierneeeneeennoerosnsonnanns 785,428 NO. lo Du nu
Name given on ‘Lpphcatlon Engine vaporizer and igniter, oil, N. L. &
W. W. Tuck 785,388, 785,389
110388 55800600000000 .
WM. A. FORCE & COMPANY, Inc. | Evaporating apparatis. vacuumn, T. Susuki. 785,238 SATISFACTION
NEW YORK and OHICAGO Excavating and dredging machine, W. Ful- .
e IE14i I8 5 0600000088000 50000 5300000000000 785,302 Can you find anyone who changed to storage batteries who went back to dry cells for ignition
THE COMMERCIAL?®*”? Exp]oslve engine, w.'C. & M. W. Ris Looks as if they liked storage batteries, BUT they were not necessarily SATISFIED. Mos
5,229 of them simply J.IKED storage batteries ~were the ones SATISFI-
AUTOMATICALLY 103 G F S S S 5 60 00000000000 0000000000 785, u R U R
Manufacturers Eyeglass mountmg, I. Fox .. 785,300 B tt.e Y e«gnpswhoclzangedandused ED. Bertter look intothe
CONSECUTIVE Eyeglasses, B. M. Levoy 785,620 “ ry. es, it is guaranteed
REPEATIN of Every Eyelet, H. Walden .......cccevveeeennnnnn 785,281 DURG Factor CHICAGO BATTERY COMPANY
G and Description of | Fabric and making same, coated or impreg- ctory. Michigan Avenue and 14th Street, CHI CAGG
DUPLICATING P nated, T. E. Kinhey ................. 785,110
MACHINE Fabrics, ﬂmeta]llzmg, Danilevsky & Tourcha- AT o ”
2 3 88T P N /i
- Numbering Fan, W. G. G. Weidinger . .. 185,390 = e
Steel Wheels Machi Feed gage, E. L. Megill ... Ll 785,627 a e
Cast Frame ac nes Fence post, W. G. Lieser . .. 785,259
Fence post, A. O. Reams ... .. 785,270 ]
$5 complete H5 Wi== Hand or Press | Fence post, E. E. Gardner .. 785,417 IS by
| Size and Style of | Wortiier aistributer, A, . Ailen 1111 185346 " Wherever you fish—
Figure Fibrous stock, retting, J. E. Lappen ...... 785,618 Ele(}t"c“y Whatever you fish for
= ile holder, C. Armijo .................... y | ¢ Bristol ”” Steel Rods will give you perfect satistaction.
File hold C. Armij 785,465 b gi 1

A MONEY MAKER

x Hollow Concrete Building Blocks,
Best, Fastest. Simplest, Cheapest
Machine. Fuily guaranteed.

THE PETTYJOEN CO.
513 N.9th Street, Terre Haute, Ind.

Vapor

THE Nulite $°°5 Lamps

For Home, Store and Street

‘We also manufacture Table Lamps,
Wall Lamps, Chandeliers, Street
Lamps, Etc.” 100 Candle Power
seven hours ONE CENT. No
No Smoke. No Odo
THEY SELL AT SIGHT
Exclusive territory to good agents, [ Write for
catalogue and prices,

Chicago Solar nght Co. Dept.@, Chicago

THE NICKEL PLATE ROAD BETWEEN NEW
YORK AND BOSTON, AND CLEVELAND,
FT. WAYNE AND CHICAGO

Lowest rates and elegant equipment makes this a
favorite route between the above points. Through
sleepers. Unexcelled dining car service. Individual
club meals 35 cents to $1.00 each. Also a la Carte. Full
information on application to Payne, General
Agent 291 Main St., Buffalo, N. Y., or A. W. Ecclestone,

P. , 385 Broadway, New' York City.

How To Increase
Your Business {

‘Wicks,
Absolutely safe.

EAD carefully, every
week, the Business
and Personal Wants

column in the

Scientific American

‘This week it will be found
on page 269,

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in.
A prompt reply may bring
an order,

Watch it Carefully

Fire and burglar alarm, I. S.
Fire box boiler, Glenn & Henke
Fire cock combined with the pipe,

Monstad
Fire escape, J. Fuger ............
Fire escape brake, L. Dahlquist
Fire extinguisher, T. F. Handly

Fire extinguisher sprinkler head, antomatic,

Linn & Cilley
Firearm, automatic, B. Burton ..
Fireplace heater, G. W. Buck

Fireproof building construction, J Schirra

Fish box, live, C. B. Tourville
Fish trap, A. J. Broome ........
Fluid motor, H. E. Werner
Flush tank, A. W. Oberlies

Flushing apparatus, automatic, M. J. Quinn
Flushing apparatus for closets, noiseless, L.

F. De May .....ccvvvvenuennnn.
Flushing gate for sewers, etc.,G.S.
Fork attachment, H. M. Karsten .
Foundry appliances,

for, R. Marsteller
Frogless switch, A. Falkner
Fruit picker, I. Carman

Furnace conveying mechanism, W. McClave
Fuse box, electrical, G. W. Goodridge.....

Fuse, percussion, D. J. Cartwright
Gage tool, combination, E. Wiet

Game registering mechanism, tenpin, A.

LS E1iT IS8 8 008000 00030008300 30000000000 785,668
Games, sling meehamsm for tenpin, A. Fer-

TATA  wvenenceeeernnnneeeasnensnnnnans 85,667
Gas furnace retort setting, G. H. Niles .... 785,268

Gasket or packing ring and apron therefor,

D 2255 4 AP 785,114
Gate, 3UW. Strait LoLLooillillII 785,337
Gear for elevating machmery, ete., driving,

Holland & Johnston .................. 785,552
Girders, angle irons, etc., machine for cut-

ting or punching, Ward & Wragg...... 785,282
Glass annealing leer, plate, M. M. Maher .. 785,506
Glass articles, producing hollow, P. T. Sle-

VeIt ooiviieiiiiiiiiiii i, . 785,441
Globe, S. O. Richardson, J 12,326
Glove, H. Urwick ......... 785,190
Governor, F. 1. Joyce . 785,498
Governor, engine, W. N. S . 785,127

Governor, mechanical speed, N. W.

Governor,

Horner
Grain binder, P. Hanson
Grain separating device, S.
Grain separator, E. M. Kramer

Gramophone record, H. S. Berlinex: ..

Grinding machine, A. B. Landis
Grinding machine, W. M. Craig

Grinding mill quick release mechanism, W.

A. Farrar
Grinding mill, roller, A. J. Ford

Gromet setting machine, W. H. Wagner ....

Gun sight, naval, V. J. Poutet
Hammer, pneumatic, R. A. Norling

Handle. See Saw handle.
Handle for demijohns, etc., W. E. Brown.. 785,660
Harness tail holding attachment, F. R.
Warwick, ..cocecerecevencoccanccaanes 785,457
Harness terret ring, Bresnahan & Gaffney.. 785,080
Harrow, sulky disg, H. S. Howard ........ 785,493
Harrows, etc. S cleaninv attachment for disk,
M. H. Daley voeeesvesossesonscsscsa... 785,596

Bunker, reissue

composition of matter

variable speed, W. N. Springer ..
Grain, ete., appacatus for conditioning,

. Mason

785 418

785,395
785,301
785,202
785,610

........ 785,426
. 785,085
785,401
.785,579
........ 785,451
.. 185,287
. 785,343
785,680
785,682

85,542
785,134
785,555

Aass &

Walker.

785 245

Ak

785,687
785,126

785,654
785,165

785 593

785,206
785,485
785,133
785,434
785 324

.00
et
complete
The Electriclure OUTFIT
Any kind of fish may becaught by this new method at will.
No State in the Union has passed any law against this practice;
it's sure every time and great sport, without danger to operator
(it fools the 'big fish). The original sample cost us $1,000.
Only a limited number of these outfitscan be made this year,
so order early. Outfitall completeonly $1.00 withfull instruc-
tions. Canbe carried in the fisherman’s ordinary tackle box. By
express prepaid, 20 centsextra, Dealersand agentsmake big
money selling these. Sendfor catalogue of fishing tackle, etc,
The VIM CO., Dept.19, 68 E. Lake 8t., Chicago, Ill.

Save Time and Money

Progressive business men use

BATES
Hand Numbering Machine

It prints numbers consecutively, duplicates or
repeats—changed instantly py turning pomters
To learn how 1t will save for you, send for
Booklet 48 now,

“ BATESMFG. CO., 31 Union Sq., New York

CHIcAGO—304 Wabash Avenue
Factory, @range, N, J.

BORATED
TALCUM

ENNEN 'S

CHAPPED HANDS, CHAFING

and all afflictions ofthe skin.
A Liftle higher in price, per-
haps, than worthiess substi-
futes, but aveason for it."" Dellghtful
after lhtviqg, Bold everywhere, or mailed on
receipt of 256. Get Mennan’s (the original).

GERHARD MENNEN COMPANY, Newark, N.J.

Sample Free.

They are light, flexible, and quick handling, not clumsy
“ Bristol ? Quality has a New Englang
conscience behind it. ERLL- a2 handsomely
illustrnted “Bristol” catalogue ‘‘A
Lu strike” will add to the pleasant anticipa-
tions ofyyour 1905 fishing trip.
The llurt-on].Mik ﬂu., 58 Horton St.
G

or easily broken.

MILLS FOR ALL MATERIALS.

OUR BUSINESS IS TO MAKE,
MACHINERY FOR GRINDING -

STANCES. WE HANDLE ALL
KINDS OF MATERIALS FROM COT-
TON-SEED TO ROOTS AND HERBS,
. BY AN UNEXCELLED PRO-
CESS. |F YOU WANT

ANY KIND OF A

MILL OR GRINDING
MACHINE, COME .TO

bUS AND YOU WILL

GET THE BEST "

T AND STILL SAVE ',
DEALWITH US once AND GE

EY.
T_ESTIMATES FREELY [URNISHED,

MON
D Yoy W(.W?’CHAN
SPROUT, WALDRON & CO.
SENOFORCATALOG V0 4) MUNCY, Pa.. .

$95.00
Fishigg Launch

"/ Buys our
12 or 14-ft.

Equipped with our celebrated 34 H. P.
motors. Known over the world as the
“Bull Pup.” Complete catalog of en-
gines for asking.

FAIRFIELDMOTOR WORKS, Faitfield, Conn,

Poweplpe Rope

MOST POWERFUL WIRE ROPE mMADE

BRODERICK & BASCOM ROPE CO

ST.LOUIS. MO

EPAGE’S PHOTOPASTE

IN JARS AND TUBES.
For photo or gemeral use. Dries
quickly —never discolors print. Very
strong — corners will not curl. Largest ji
bottle now sold for be.( bymail,10¢.) Inf
bulk forlarge users, cau'mnwotk. et

-g-———-—l‘

LF PAGE’S MU%
202z. Size retalls 5¢ y nuul 10-:
LF PACE’S CGLUE— byl
mail. ]2¢., bot. or tube. RUSSIA (‘n:mx’t'
(0., 189 Essex Aveaue, Gloucester, Mass,
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,~ Build Your Own Boat

By the Brooks System.

You can build your own Launch—Sailboat
—Rowboat or Canoe—in your leisure time
-—evenings—and the work will be a source
of profit and pleasure. It’s easy when we A
FgR show you how. R

$12 covers the cest of a $50 boat §
Cheaper boats cost less In proportion.
Write us—we’'ll tell you how.

The Brooks System consistsof exact
size Printed Patterns of every Dpiece,
with Detalled Instructions, a complete
set_of Working lllustrations, showin
each step of the work, an itemized bill o:
Materlal required and how to secure it.

Our system1is 8o plajn you tannotfail. A full
sized pattern of each piece with instruotions
that not only TELL, but SHOW you, by illuge(
trations, every detail.

Over six thousand amateurs success-
fully built boats by the Brooks System
last year. Fifty per cent. of them have
built their second boat. Many have es-
tablished themselves inthe boat manu-
facturing business,

Patterns of all kinds and sizes from 12 to 66 ft.
Prices from $2.50 up—Catalogue and particulars FREE.
For 25¢,100 page catslogue containingvaluable infor-
mation for the amateur yachtsman, showing Beveral
workingillustrations of each boat, and & full pet for
one boat. Full line of knock-down and completed noats.
‘When 80 ordered--Patterns are expressed,charges pre-
paid, C. 0. D. to allow examination.

BROOKS BOAT MANUFACTURING CO

Originators of the Pattern System of
Boat Building

404 Ship Street.Bay City, Mich., U. S¢ /
: Mﬁﬂ-""‘” X

The time to put out a fire is at the staré |
—a few minutes’ delay and it is beyond con=
trol, then what? TLoss of property, loss of
business, and perhaps loss of life.

: Prevent this with

- Badger’s Fire Extinguisher,
it will put outany kind of a fire at the start

ADGER FIRE EXTINGUISHER

B 80 Portland St., Boston, Mass, co.
Get fiff

gt éyalveless”

Here is a perfect Gasoline Motor
without valves. Simplicity, but per-
fection in parts. More power and less
wejght—67 pounds only. All parts
interchangeable. Bearings of bronze.
Perfect lubrication, Brass generator.
Small compass. Great satisfaction,

WRIGHT MOTOR CO., Buffalo, N. Y., U. S. A.

SE'NSITIVE LAiBORATORY BALANCE.

By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, aud it wil)
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184, Price 10
cents’ For sale by MUKNN & Co., 361 Broadway, New
York City, or any bookseller or newsdealer.

8 REASONS

WHY THE

Locomabile

.18 **Easily the Best Built Car in America®
1. Standard design.

’ No freak features.

Special material.

A1l material analgzed.

5. Forgings throughout

Interchangeable parts.

. Solid forged axles.

8. Indestructible bearings.

Locomobile Co.

Bridgeport, Conn.

‘B. F- BARN
ELEVEN-I
CUTT

CH SCREW
ING LATHE

For foot or power as
wanted. Has power
cross feed and com-
ound rest. A strictly
igh grade, modern
tool. Ask us for print-
ed matter. Catalog S
on request.

! B. ¥, BARNES 00.
Rockford, Ill.
European Branch, 149 Queen
Victoria St., London, E. C.

The Nickel Plate Road between New York
and Boston and Cleveland, Fort Wayne
and Chicago. .

Lowest rates and elegant equipment make this a

favorite route between the above points. Very low

Colonist rates to the Pacific Coast and the far West

until May 15th. Famous dining car service. Individual

Club Meals 35 cents to $1.00. Also a la Carte. A.W.
Ecclestone, D. P. A,, 385 Broadway, New York City.

SAN JOSE

Santa Clara Valley

CALIFORNIA

E
N

Soil Unsurpassed in Fertility.

Climate Equable and Healthful.

Educational Facilities Leading the World.

Opportunities for the Home Seeker.

Gilt Edze Propositions for the Investor.

Magnificent Enjoyment for the Tourist.
Send a 2c. stamp for our booklet.

SAN JOSE CHAMBER OF COMMERCE
San Jose (Hozay)s, California
Mention SCIENTWIC AMERICAN,

Scientific American

Harvester reel, C. O. Wyman .....ceeeeeeq 785,691

Hay carrier, W. F. Jacobs .... . 785,361
Hay press, C. E. Wehrenberg . . 785,645
Hay sling, W. A. Badger ...... cessseses 185,536
Heating and evaporating apparatus, R. W.
EIerson  .....ccviivevernnieees ceeeeess 785544
Heating or low pressure system exhaust, R.

# By Brown .veiieiieeieniennnnan cieees. 785,473
Heating system, steam, L. S. Burbank .... 785,194
Hinge, R. G. Winter ............ 785,142, 785,143
Hoist or coal whip, electrically driven, J.

Wilhelmi ... ..ciiiiiiiiiiiiiininnns 785,139

Hoisting apparatus, J. C. Slocu
Hook and eye, H. Eaton
Hook or hanger, M. Robin .

Horseshoe, J.. W. Fisher ...... 785,414
Horseshoe, rubber, A. Sardfield 785,577
Hose reel, Dice .evviiiinnnnns . 785,159
Hose supporter, A. H. Cohn . 785,199
Hydrant, R. L. Pollock ....... . 785,269
Hydromobile, C. A. Manker ..... . 785,427
Identification tag, E. J. Brandt .. . 785,399
Index, C. M. Cott ve..viiininnniiiiiiinnnns 785,090
Ingots in conical molds, press for compress-

ing and drawing, H. Harmet 785,210
Injector, steam, W. B. Culver . 785,409
Insulated step joint, B. G. Braine ........ 785,657
Insulation from wires, tool for removing,

J. B. Williams ......ooviiininnninnnns 785,392
Internal combustion engine, F. -

WANAEr  t.ivvivieieirerectnecnscocnans 85,166

Internal combustion engine, E. A. Rutenber 785,684
L. & W.

Internal combustion engine, N.

W. Tuck ......... P I S
Jar or bottle closure, W. H. W. Jones
Keyboard, C. H. Cochrane ..........cc0u0.

Kinetoscope film holder, A. E. Smith .
Kinetoscope flame shield, W. Ellwood

Label affixer, automatic, H. W. McMillan .. 785,322
Lacing device, shoe, B. R. MclIntyre ...... 5,179
Ladder, platform, D. A. Sox ....... 785,335
Ladder, step, H. H. Case 785,197
Ladder, step, A. A. Smith 785,277
Lamp, electric are, C. Oliver ....... 785,516
Lamp holder, incandescent, J. Feighn 785,483
Lamp, night, ‘R. P. Gibbs ......... esneteee 785,486

Lamp, portable electric, H. D’Olier, Jr...
Lamp, signal, F. K. Wright
Lamp socket, electric, J. A. Mebane

Lamp supporting and attaching device, C.

JOhNSON  tu.vviiieeiencensossessnnnnans 785,497
Lamp, vacuum, J. M. Davey ......ccceeees 785,157
Lathe work centering attachment, J. M.

Brown ....ivieieeeceeececnenncanes ... 785,193
Leather polishing roll, W. H. Gerrity .... 785,546
Level, A. V. ShortS ....ceceeececcccncanes 785,581
Life saving appliance, G. Krieger . '7185,603
Lifting jack, G. C. Wimpee ..... . 785,141
Lifting jack, M. Riddle .. . 785,572
Lined pipe, P. Mommertz 785,176
Linotype machine, F. C. L. . . 785,477
Linotype or line casting machines, m b4

for, . PAIX ool 785,478
Liquid fuel burner, Richey & Daly .. .. 785,271
Liquid raising apparatus, G. Hantke ...... 785,307

Liquid raising apparatus, O. H. Stakemann 785,443
Loading or unloading apparatus, J. D. Buch-

ANAN ¢ vveveeenenscncassessassassnasnnns 785,400
Lock. See Nut lock.
Lock, F. J. Vieweg ...... ceeeeerestsaanian 785,132
Lock and latch, B. Phelps, ceeceecerecnens 785,228
Loom for weaving narrow fabries, C. H.
MaxsSted ..eeeeernercnnctccancencennann 785,625
Loom, jacquard, C. Novet . 785,679

785,359
. 185,595
785,386
785,452

Loom shuttle guard, F. Heintze .
Loom, terry, J. H. Crowley
Loom warp beam, A. J. Thornley
Lubricator, J. Trotter ......

Lubricator, C. G. Glasrud .........ccuuene 785,606
Magnetic spheres of influence, means for
progressively establishing and dissolv-
ing, Thompson & Merchant ............ 785,338
Magnetic spheres of influence, means for
progressively establishing and dissolv-
ing, Thompson .......... [ 785,448
Mail bag delivery apparatus, N. J. Curtis .. 785,156

Mail box, trolley, W. Hills

Manure spreader, J. S. Patch .

Massage steamer, J. P. Weis ...... eeens . 785,391
Match holder, pocket safety, J. Karpen .... 785,500
Match making machine, F.. Czerweny ...... 785,476
Measuring tank, automatic, F. N. Lowry... 785,224
Meat block and bench scraper, G. E. Kent. 785,556
Medicinal or other purposes, machinery for

the manufacture of tablets for, J. F.

Buckley ..ieieiiiiiiiiiiiiiiiiinnnans 785,402
Metals from their ores, apparatus for ex-

tracting, W. A. Hendryx ............. 785,214
Mining dredge, A. G. Macdonell 785,263
Mixing device, N. C. Burnham 785,249
Moistening and sealing envelops, means for,

G. SWeZeY tuvvrvnnreeeeerenennnnns 785,527
Mold, F. M. Sawyer ....... .. 785,578
Molding machine, J. Lund . 785,262
Molding -press, G. J. Otto ............. 785,567

.. 785,507
785,254

785,533
785,173
785,394

Mothproof bag, G. M. D. Manahan

Motor, C. O. Deutschmann

Motors, two speed winding for three-phase,
E W. Alexanderson

Mowing machine vine cutting attachment,
J. G. King

Musf]cal instrument, mechaniecal,

. Wuest,
. 785,393,
Nitrogen compounds, making, Frank & Caro.
Noise deadening means, C. D. Wood
Nut lock, C. R. Thompson ...........
Nut threading machine, N. B. Wood .
0Oil engine, A. Krebs

Oil press pan, P. O’Brien

Oiler, J. C. Hayward ......ceceeeeeennsens

Ore agitator and filter, V. A. Robinson.. 785,522

Ore concentrator, C. G. Weller ........... 785,531

Ores, separating and refining complex, E.
Hedburg .............. 785,167

Overalls, G. Bucking VIII ‘785,590

QOvershoe, H. O’Sullivan ..... 785,371

Package, shipping, J. A. Bower ..... 785,079

Packaging machine, C. H. & A. Day ...... 785,203

Packing, Holmberg y
Packing, piston rod, W. P. Chrysler . 785,152
Paddle wheel, J. Best .......ccceneveeeanes 785,286
Pans, kettles, etc., detachable lid controlling
and locking mechanism for, A. T. Lund-
02 5 785,111
Paper board, machine for making, T. W.
McFarland ......ccceeeceeenecnancannns 785,178
Paper roll saturating process and apparatus,
usch ... iiiiiiiiiiiiinen. ee... 785,195
Paper straiihtener, F. L. Reinecker 785,520
Paper weight, C. T. Ringo ........ 785,673
Pasty substances, drying, M. Ekenberg . 785,600

Pavement, bituminous or other pitch con-

crete, J. H. Amies ..........cooivvuen 785,396
Pavement, pitch cement concrete, J. H.

Amies .......iiiiiiiiiiiiiaa.., feveen 785,650
Peat compressing machine, C. Schlickeysen. 785,637
Pen, fountain, C. W. Boman ....... 85,653, 785,654
Pendulum regulator, A. M. Lane ........... 85,365
Perforating machine gage, C. S. Perkins ... 785,432
Perimeter, H. L. Sayen ............cccuun 85,439
Phase indicator, P. G. Watmough, Jr. .... 785,458
Phonograph records, mold for duplicate,

Miller & Pierman .................... 785,510
Photographic apparatus, automatic, Matthey .

& Reutlinger ............c i, 785,113
Photographic emulsion and making same,

color-sensitive, K. Kieser .............. 785,219
Piano repeating action, grand, A. Nickel .. 785,181
Pick .finder mechanism, E. H. Ryon ....... 785,575
Picker. See Fruit picker.

Pigments, producing black or dark carbon-
aceous, D. J. Ogilvy ........... 785,696, 785,697

Piling, metallic, M. Schleussner ..........
Piling, wooden sheet, H. Wittekind
Pin, S. Dancyger .......ceceieeencncanens
Pipe bending apparatus, L. H. Brinkman,
785,082, 785,083
Pipe coupling, Z. B. Custer ............. 785,350
Pipe fitting, W. Vanderman 785,130
Pipe hanger, C. W. Hodgdon 785,100
Pipe thimble, C. A. Dunbar ....... 785,543
Pipe wrench, internal, E. Freytag 785,162
Plastic compound, G. B. Dunbar 785,091
Plow, G. Burkhart ......... 785,474
Plow and cultivator, T. Henders . .. 785,213
Plow and harrow, combined, E. M. & .
Kramer .o..eeeieeeseeseeoneaaeeananns 785,223
Plow stock, G. W. Whitehurst ..... .. 785,244
Plunger, press mold, C. H. Slattery .. 785,235
Pneumatic carrier, T. Bemis ...... .. 785,468

Pocket, safety, W. C. Trussell cc.ooce00e0 785,454
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PzalrnZ Nt N0 Stbstitite

YOUR RIGHTS!
offered, and remember that we, as manufacturers of ZzZzZ  Half-hose
for men, and misses’ cotton ribbed stockings, stand back of every pair sold

New
Creation

Style
405D.

from Fast Black Lisle Yarn, O
.the sole of Pure Irish Linen, com-
bining style with wear, 5oc. per pair,

or $3.00 for 6 pairs in attractive box.

In case he will not Sup-ply you, do not accept a substitute, but order from us

direct.
any point in United States upon receipt of above price.

SHAW STOCKING CO., 61 New Fletcher St., Lowell, Mass., U.S.A.

The word of an impostor is as unreliable
as a misrepresented article. No hosiery

MEN’S
HALF-HOSE unless stamped <Zu#zZ on the toe has
the right to be sold as such. ASSERT

Refuse substitutes, no matter under what conditions

and will make good if, through
any fault of ours, goods bearing our

trade-mark are found imperfect.

ORDER FROM
YOUR DEALER

The upper portion is made

ASK YOUR DEALER

The goods will be promptly shipped to you express or postpaid to

Our Art Catalogue is free, beautifully illustrated, and will be of great assistance

to you in selecting the latest and most popular styles in men’s hosiery, Send for

it, and we will keep you posted on the latest effects, as we are constantly adding
new styles to our already large assortment.

Our plan of selling direct to user cuts out two
profits and saves a third on retail prices. Our
assortment of carriages and harness is larger than
any dealer can show you. We guarantee all our
goods. We are bona-fide manufacturers—not a
- commission house. Send for our free illus-

Columbus, Ohio.

R esiliency

Dura bility
R eliability

When you see these three properties in one tire, you see a SWINEHART.

Write for particulars.

The Swinehart Clincher Tire and R ubber Co.,

AXRON, ONIO.

M AR A AA AA AR AN AN ALY A AA LA LA A AU RA AA A RA AA AA RA AA AA AA AA RA RA AA AA AA AA AA RA AA AA BA RARA A AA AA RA AA R AA RARA N AA RA I

PRINTING THAT BRINGS RESULTS PAYS YOU

E attend to every detail of Writing, Illustrating, Printing and Binding Booklets.

Inventors and manufacturers wishing to sell or exploit their patents can do 1t very
effectively by good circularz and booklets. Estimates furnished. Send 8c. postage

for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper.
C. L. WRIGHT & CO.,, 132-4-6 West 14th Street, New York.

MUV WU VR VM VU VW VU VWA
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¢ The Cﬁclist saves himself much sorrow

EASY HILL'C LIMBING- If oo his wheel he has the MORROW.”

The steepest hill is as easily ascended as descended if the rider takes the
precaution of having attached to his machine the very latest model of

THE MORROW BRAKE

which has every possible improvement tending toward safety, simplicity
and efficiency. It ensures easy comfort to the rider under all road con-
ditions. All parts are cut from solid steel and are interchangeable.
Only one clutch—the Faward Drive. Symmetrical in design, perfect in
every detail. No increased friction when pedaling. Price $5.00.

ECLIPSE MACHINE CoO,, Elmira, N. Y,, U. S. A,
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KNOWN AND
WORN ALL OVER
THE WORLD

“@3 The NAME is
Stamped on Every Loop

The

CUSHION
BUTTON

CLASP

Lies flat to the leg —
Never slips, tears nor

EVERY PAIR unfastens

WARRANTED

OF YOUR DEALER

or Sample Pair, Cotton 25c., Silk 50c., mailed on
receipt of prxca

BE0, FROST CO., Makers, Boston, Mass, U. S. A,
» ALWAYS EASY

ATrain Load « Books

BIGGEST BOOK HOUSE IN THE COUNTRY FAILED

We bought its entire stock of new and up-to-
date books. We are closing them out at a dis=
count of from 50 to 90 ver cent of regular
price. These are sample prices:

late popular copyright novels at

$I 50 Thep3£cent lisz mcludes such 38 cents

tles as ‘““David Harum,” *Alice of Old Vin-
P CRI1oF the v aias e ran:
stark,” ete. ‘Encyclopedia Britannlen,” Tegu-
lar price $84.00, our prme #2.75. Balzac’s Com-
plete Works, 82 vols., regular price %50.00, our
price $18.50. Dickens’ Complete Works, 15
Vols,, our price $3.25.

Practically any book or set of books K
want, at a fraction of the retail price, while
they last.  Get our bargain list before ordering.
erte for it to-day.

Clarkson & Cooper, Dept. 45, Chicago
Agents can make 200 per cent selling owr books

ELECTRIC SEWING MACHINE MO-

tor.—The instructions and numerous illustrations of de-
tails contained in this article will enable any mechanic
of average ability to build an efficient motor that will
operate a sewing machine. 'The cost of materials for
this machine should not exceed five dollars. See SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10
cents by mail, from this office and from all newsdealers,

To Oau Engine Operators
ynamo Ignition. 5

l Motsinge er Auto- S[Jarker

ry to start or run. The orlginal
gpesd-controlled friction-drive Dynamo.

B Driven parallel with enﬁlna shaft. No

m belts. No beveled pulleyor beveled

e fly wheel necessary. For make and

¢ broakandjump-sparksystem. Water

and dust p) Fuorey GUARANTERD,
MOTSINGER DEVICE MF@. CO.,

14 Main Street, Pendleton, Ind., U. g4

None But Qur Own Heads

Can get within polishing distance of
this little machine.

The Polishing Head is fitted with a
three-jawed chuck, holding up to
14 inch. This extra recommendator
feature will be appreciated by all
users of these little machines.

List Price $4.00.
GOODELL-PRATT COMPANY Greenfield, Mass.

, MOVING PICTURE MACHINES

Yo can make BIG
STEREOPTICONS pmake BIG
the Public. Nothmg aﬁotdx better opportuni-

ties for men with

small capital. W-

pE— start you, furnishing

i} complete outfits and

Y explicit instructions

Il at & sur) rialnf Ilow

= =) E:St i fatog! th

=y rge comprising the
regtl‘l‘ar theater and

lecture circuit, also

localfields in Church=

Our

(18 Pnblic Schools, Lodges, and General Public Gatherings.
Entertainment; Supply Catalogue and special offer fully explains

CHICAGO PROJECTING (70.,l
Dept. 92 Ohicago, Iils-

(GAS ENGINE DETAILS.—A VALUA-

" ble and fully illustrated article on this subject is con-
tained in SU;PLFMENT No. 1292, Price 10 cents. For

verything, Sent Free.
ﬁﬂ&y Desarborn Street,

sale by Munn & Co. and all newsdealers

: LUXURY IN TRAVEL
' ’JL THEY NEVER DISAPPOINT"
= G

PaTs I\LICl_‘l

RAHAM SUPPLEMENTARY

&— SPIRAL SPRINGS FOR HARD

i, S RIDING AUTOMOBILES - *
& CAN BE ATTACHED TO ANY CAR.
& BOONLET FREE, THE GRAHAM CO.
S=~-Y 8 PARK PLACE.New Yorx Cityi5A

THE(LIPPEntup

Its triangn.lar shape prevents
enmnzli ives three times
the capacity of a.ny other Clip for
attaching papers together.

Best & Cheapest. AUl Stationers.

CLIPPER MFG. CO.,
401 West 124th 8t., New York, U.8.A.

For free samples and information write to us.

BEASS OR STEE

THE MIDGET DYNAMO OR MOTOR

Pricevs,s shown andsl’ower $4.50

Price incl des full instructions for the care of the
§ cmu“ hine and for a'formnigs 35 IMPORT-
ANT EXP

This machine has been on the
market over ten years and has been
gradually developed to its present
state of perfection
EI.BB,IDGE ELECTRICAL MFé. CO.

Water 8%, ELBRIDGE, N, Y,, U. 8, A.

Pole attachment, vehicle stiff, F. L. Meckel 785,368
Polish rod fastener, Kennedy & McGonigal. 785,501
Power operated switch, J. M. Andersen .... 785,397
Pressing machine, hydraulic, W. H. Fisher. 785,602
Pressure gage, C. E. Sargent ececececcecsess 785,438
Printing frame, E. R. Petrie ......
Printing frame roller, G. C. Olsen ... .o 785,566
Printing on eggs, machine for, E. Chirac... 785, 198
Printing plates, machine for beveling the

edges of electrotype or stereotype, F.

W. Cann ceecsesss 785,349
Programs for use in theatres, etc, clip for

holding, Ogilvie & D. Lowe........... 785,632
Propeller, E. G. Meinecke....... 785,369
Pruning implement, J. M. King .eeseee..s 785,109
Puff comb, adjustable pompadour B. W.

Doyle ceeeieriiecennconions enevae ceses 185,412
Pulley block, W. Gutenkunst ceeess 485,358
Pulley, sheet metal, G. C.

85,256, 785,257

Pulp article, hollow, J. H. Rivers...... .. 785,683
Pump chain and button, J. F. Wllliamson . 785,140
Pump, hand air, G. E. Cordeau...... . 785,154
Pump mechanism, double acting, E Hoorn-

1725 S5 5656 0000660600 60000000 80000000000 785,553
Pump, rotary, N. Yokouchi et al...
Pump, rotary, F. Bruckert
Pumping engine, 0. O. Storle
Puzzle or game apparatus, A. C
Radiator for motor vehicles,

CHL 50050800 000000000000
Rail joint, D. J. Macdonald.
Rail joint, C. W. McCoy
Rail t1e and fastenmg,

(L33. I 060000000000 3008009000000000000
Railway ballasting and superstructure rais-

ing apparatus, G. H. Cravens.......... 785,252
‘Railway, electric, T. Mahoney.
Railway frog, Kyle & Cress..
Railway safety devic](;, I;{ (% Foste

Railway signal, M. anlon..... 785,098
Railway signal, P. S. Dorlon . 785,294
Railway signal, M. D. Hanlo 0o 785,669
Railway spike claw bar, H. A Me

TANEZ v vevvenveneennnennnn 785,563
Railway switch, E. W. Henry.. 785,615
Railway switch, Clift & Woosley........ 785,664

Railway switch setting and locking mechan

ism, J. H. Clark 785,088
Razor strop G. E. Maie 785,264
Reciprocating engine, Method & Stewart.. 785,318
Record, combination statement and collec-

tion, Cohn ........cocvvveunnns 785,291
Records and blanks, apparatus for produc-

ing molded, Miller & Pierman........ 785,319
Recording gage, C. J. Manning............ 785,677
Refrigerating apparatus, expansion valve

for, A. T. Marshall ........cccevuvunnnn 785,265
Resonator switch, H. C. Moyer .... .. 785,266
Roasting furnace, Repath & Marcy .. 785,437
Rope knife, C. R. Phillips ....... .. 785,433
Rotary boiler, H. Brown ..... .. 785,472
Rotary engine, L. Bergman ... .. 785,077
Rotary engine, R. R. Morrison .. 785,177
Rotary engine, L. A. Cooper............. 785,408
Rubber articles, manufacture of hard, W.

125 T 56000660 0600000000006 500000030 785,234
Rule, C. O. RaSmMUSSEN +.veerveernvenonnsnn 785,329
Sandpapering machine drum, J. L. Perry.. 785,117
Sash balance, J. SOSS c.veveieerecnscecnns 785,334
Sash fastener, window, R. T. Mason. .. 785,367
Saw, P. ThompSON .eeeeeereeeencnceanans 785,583
Saw handle, detachable hand, J. Weiler.. 785,459
Sawmill set works, F. A. Floyd.......... 785,604
Saws, adjustable fence for, T. Bemis.... 785,699
Saws, device applied to circular, A. Pless 785,328
Scaffold, outside hanging, T. J. Campbell. 785,289
Scale, automatic beam, G. Hamilton...... 785,209
Screen. See Water screen.

Seal lock, W. T. Percival............. ... 785,668
Seal lock, J. J. Russell......ccovvueucunens 785,574

Seal lock for pipe couplings, R. D. Simpson 785,526
Sealing rings with wax, machine for coating,

G. D. Coddington ....oeveviviennens 785,089
double, O. ®. Beyer.... 785,347

Seaming machine, 8
Hess & Matthews...... 785,550

Self-closing gate,

Sewage handing and septic matter clarify-

ing apparatus, F. P. Smith ........... 785,185
Sewing machine needle plate and support,

5 . Stedman ...ieeiieiiiieieeeeens 785,187
Sewing machine, revolving hook, M. Hem-

(108 85600000000000000800000000000 000500 785,168
Shade and curtain supporting bracket, W.

5 (e 55000060000 0000J00000000 000000 785,164
Shaft, spring, J. Nadrowski ............ 785,323
Shaft supporter, wagon, F. E. Wahlgren.. 785,340
Sheep shearing machine, W. Silver...... 785,640
Sheet holder, loose, E. A. Trussell... .. 785,339
Sheet metal box, L. - Steiner...... .. 785,279
Shoe form, W. L. C. Niles .v.veeveeucens 785,115
Shoulder brace and suspender, combmed

F. C. Hunt ...... 006 000000000000000a0 785,494
Shrapnel, A. Wratzke ..... ... 785,285
Sifter, flour, W. G. Gadue ... .. 785,545
Skate, tubular, W. G. Nott.eovvuevvnniennn. 785,325
Slate, stone, metal, wood, etc., apparatus

for cutting or sawing, C. Landale.... 785,175
Sleeve expander, A, Kaufmanp............ 785,217
Small arms, self-loading, J. T. 8. Schou-

(38 060000600300080000000000040000000 785,275
Smokeless combustion furnace, C. Wegener 785,689
Snap hook, D. E. Barton.......ceceeeeee. 85,538
Snow plow, C. Dietrich 785,204
Snow plow, C. Freeman............cecee. 785,415
Soap reservoir, liquid, A. L. Fridbourg ..... 785,094
Socket, slip, K. Johnston.....ccoee.... ’785‘105
Soldering apparatus, can, Fellows & Hop-

LT 08 0000000000006300300000060A0000 785,484
Sound record G. A. Manwaring, et al.... 785,317

Sound records, production of, G. A. Man-
waring, et al.....cceeevencccccronnnns 785,316
Souvenir device, J. J. Ernisse.. .. 785,092
Spectacle frame, R. H. Simonds 785,442
Spinning mule attachment, J. & L. H.

3T | 0 606000 000000 006080000990060000 785,470
Spring, F. P D’Arcy .. 785,410
Stacker, P. Brouk .................. 785,471
Stacker, force feed, R. C. Redpath. 785,519
Stacker, straw, T. D. Ulrich ............. 785,241
Stall for cattle, samtary, Walker & Meyer 785,341
Stamp, hand, B. B. Hill................. 785,360

i Kantorowncz
H. Pilcher

Starch materlai
Steam engine, compound, H.
Steamer, grain, P. Provost ..

Sterilizer, H. N. Fowler.
Still, turpentine, J. Bennor 785,469
Stone crusher, 785,617

Stone mold, artificial, 785,093
Storehouse for grain or the like,
Roach 785,521
Stump roots, burning, Keywood & Elmer.. 785,616
far from masse-cuite, recovering, W. Huch 785,308
ky draw brace, Keeler..... 785,218
Surglcal saline infusion apparatus,

Shea .............. 785,524
Swing, W J. Kinback . 785,557
Switch operating mechanism, 5

19 5506 000000000000090000000050000000 785,158

Synchronous motor, E. F. W. Alexanderson 785,532

Talking machine, E. R. Johnson.. 785,362, 785,363
Talking machine motor and governor, W.

115957205 0000000660 0000 00800000000000 785,182
Tap or cock, safety, F. Schmidt..... .. 785,331
Telegraph, printing, J. C. Barclay. .. 785,076
Telegraphy, automatic, A. Korn......... 785,221
Telegraphy with tuned microphone receivers,

system of wireless, Slaby & Arco ..... 785,276
Telephone desk set, C. T. Mason .......... 785,624
Telephone selecting mechanism, J. P. Jack-

7o) ¢ U 785,103
Telephone system, I Kitsee . 785,673, 785,674
Tent, C. H. Stempel .....ccecevveennenns 785,582
Thermic motor, G. Trinkler............. 785,240
Thermometers, instrument for shaking

down the mercurial columns in clinical,

J. Peterson .....cieiiieiiiiiniiiiiaeenn 785,635
Thermostatic alarm, C. C. Palmer........ 785,326
Threshing machine self-feeder, J J1rsa . 785,496
Tie. See Rail tie.

Tile mold, roofing or other, F. M. Sawyer.. 785,636
Time recorder, W. L. Bundy............ 85,084
Tire repairer, rubber, J. M. Padgett. 5

Tire, vehicle, C. A. Pettie
Tire, vehicle, J. J. Fitzsimmons.....
Tire, vehicle wheel, H. D. Hubbard.
Tongs Winger ............ 000 5
Tool holder, W. W. Doolittle............
Tool polishing and abrading composition,
Roberts & Coxe
Torpedo, self-rotating air, W. T. Ung
Torpedo steering mechanism, F. M. Leavitt. 785,425
Toy, racing, R. W. Brooks «..oecovusnesss 785,149

Matkes everyone your neighbor—the

OLDSMOBILE

has endeared itself to the feminine heart just as it has established itself
in the business world, by the universality of its merit. Its ease of con-
troland freedom from getting out of order make every woman its friend.
John Lothrop Motley said, ¢‘ Give us the luxuries of life, and we will
dispense with its necessaries ’—the Oldsmobile is both.

Our line of light cars is the most complete ever built. Satisfactory to your
ideas of style, your requirements for comfort, and to your pocketbook.

Oldsmobile Standard Runabout, $650
Oldsmobile Touring Runabout, $750
Oldsmobile Light Tonneau Car, $950

Oldsmobile Touring Car, - - $1,400
Oldsmobile Light Delivery Car, $1,000
Oldsmobile Heavy Delivery Car, $2,000

All prices f. o. b. factory.

Detailed specifications of any of these cars sent on request.

Send 10c. for six months’ trial subscription to Motor Talk, a magazine
devoted to automobile interests. Address Dept. 21.

OLDS MOTOR WORKS, - - DETROIT, U. S. A.

Member of As:ociation of Licensed Automobile Manufacturers

Drawing by Henry Hutt
Copyright, 1905, Brownell & Humphrey

The New
Trade Mark Act

of April 1, 1905

The new law which goes into effect on April 1 renders it
desirable for owners of trade marks to re-register their marks
in order to secure the benefit of its liberal provisions.

The old law under which trade marks have been registered
does not give protection for infringement in interstate com-
merce. ‘The new law does.

Many trade marks that could not be registered under the
old law can now be registered and thereby fully protected.

Infringers can now be more easily prosecuted under the
new law than under the old, and treble the amount of damages
for infringement may be obtained.

Register your unprotected marks and re-register those re-
corded under the old law. The fees are low. The protection
is full.

Write to us for our booklet giving full information about
the new law.

MUNN & COMPANY, 361 Broadway, New York
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Medart’s “ Qpecnal” Launch

Seats comfortably ten
peopl2, is 1744 feet long, 414
feet wide, 2 feet deep—a
beam and depth that makes
it roomy and seaworthy.
Has 26 horse-power engine
and we guarantee a speed
of 646 miles per hour. No
better material or work-
© manship in the most ex-
| pensive boats.

Price for Complete OQutfit, only $250
SEND FOR DESCRIPTIVE PAMPHLET

FRED. MEDART
3545 DeKalb Street, St. Louis, Mo.

MOVING PICTURE MACHINES

Films. Stereopticons, Views.

. If you contemplate go-
ing into the public en-
tertainment business,

write for catalogue No.
9, which gives detalled-
information and prices
of Moving Picture Ma-
chines. Films, Stereopti-
cons and Views. We offer
dependable apparatus
and views only, no sec-
: 7 ond-hand goods for sale.
- ’ Responsible parties
5 using our machines can
rent, moving picture
films ror one 7 8. use.

KLEINE OPTICAL CO.
52 State Streety, = Chicago, Il
wwlectrical Engineering

and Experimental Work of Every Description

We have every facility for producing first-class work
promptly. Our factory is equipped with modern ma-

chinery throughout.
SPLITDORF

C. F.
Engineering Dept. 17-27 Vandewater St., N. Y. Citv

Don’t Waste Money in Fuel
Uselessly Consumed |

The Dean Boiler Tube Cleaner will remove all
the heat-eating boiler scale with which your boilers are

ou 20
éxpense. VVrlte tor our treatise on
Boiler Room.”

incrusted, and it will save per cent. of fuel

‘ Bconomy in the

THE WM. B. PIERCE CO.
819 Washington Street, Buffalo, N. V.

The Genuine
Armstrong’s

y STOCKS
and DIES

Acknowledged to be the best. Different sizes and
capacities. Write for catalog.
THE ARI‘ISTRONG MFG. CO., Bridgeport, Conn,
New York Office, 139 Centre Street

Niadara Electric Light Guard

i Only guard made of crimped wire. giving
l P maximum of elasticity. Casts no shadow,
{ Can be adjusted Wlthout removing bulb.
Fastened around sock
! We sell direct to elecu‘mal sn;()iply houses
and consumers. Merchants and manufac
turers supplied direct in any quantities
Write for complete description and prices

Candle Bower WESTERN WIRE GOODS CO., Buffalo. N. Y.

Induction Coils

for X-Ray Apparatus and
Wireless Teleg-
raphy. Special
Jump Spark
Coil for Auto-
mobiles and Gas
Engines.

E. S. RITCHIE & SUNS.

» The Atwater Kent Switch

Neat and Sensible. No keys to be lost.
Anyone wisning to steal an automobile will not allow
the switch to prevent them. The lever is provided
with notches to keep it in the position placed, and
the handle is hrge enough to be operated by a
heavily gloved han

Poor connections are avoided by first fastening the
switch into place and then adjusting the wires from
the front, by removing the name plate.

Priee$ .00 each.
112 North Sixth Street, Philadelphia, Pa.

EveryMechanic
Shovuld Own It

which is thoroughly up-to-date.
pages and discount sheet.
ent by mail for 25 cents.
MONTGOMERY & CO,,
105 Fulton St., New York Qity.

50 Years'
Experience

Parents

Trade Marks,
Designs,
Copyrights, Etc.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbeok on Patents
sent free. Oldest agency for securing patents.

Patents taken through MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

A handsomely illustrated weekly. Largest cir=
culation of any scientific journal. Terms, $3 a
year; four months, $1. Sold by all newsdealers,

Brookline. Mass.

=700k

. 185,201
785,378
785,404

Toy, swinging,
Trace lock,
Track llner H.

J. A. Crandall.
H. Quehl.....
B. Campbell..

Track sandmg device, J. H. Wat .. 785,284
Tramway, . electric, A Diatto......... .. 785,293
Traveling case, A. K. Tashjian .. 785,188
Trolley, Dillhoff & Hastreiter... . 785,598
Trolley head, Parker & Colwell.. .. 385,372
Trolley, overhead, F. .J. Prue . 785,183
Truck, car, Chase & Young ......coceeueunn 785,151
Tubing, machine for forming flexible, S.
Scognamillo 785,523
Turbine motor, . 785,207
Turbine, steam, . 785,643

785,649
785,375
785,374

785200
785, 648

Type distributing machme
Type machine die case eqmpment F.
Pierpont .....ciiiiieiiiiriiniontoncnns
Type mold, F. H. Pierpont...............
Type page binder frame, L. A. Costigan.
Type setting machine, E. A. Adcock..

E. A. Adcock .
H.

Typewriting machine, A. W. Smith. 785,278
Umbrella, broom, etec., holder, C. Gill T8RG,304
Umbrella, folding, I. D. Braune....... .. 785,658
Valve, J. Westbrook........ . 785,137
Valve, C. G. Crispin ‘:8 504

Valve, J. G. Westbrook ........cceveeeunn 5,646
Valve, automatic controlling, R. H. Tait. 785 444
Valve mechanism, explosive engine, J.

1336 5550000000008 0000000000000000 .. 785,108
Valve, steam actuated, T. Kasai 785,172
Valve, triple, C. E. Barry ...... 785,537
Vaporizer, G. H. Bell ....c.oviiiiinnnannnn 785,692
Varnishes, manufacturing, Tixier & Ram-

L Iy 556060090000000080006808000 000000 785,450
Vegetable cutter, W. D. Earl ............ 785,59
Vehlele and track therefor, J V Godman. 785 163
Vehicle :platform gear, S. & A. C.

Gibson ......ceieee.en 785,095
Vehicle top, M. B. Anderson. 785,075
Vehicle wheel, G. D. Munsing ....... 785,629
Vending machine, cigar, M. L. Frink..... 85,416
Vending machine, coin operated, W. Diebel. 785,666
Ventilator, N. Martin .............. .
Vessel, knockdown, C. H. Gleason
Wagon, B. (h a2 0000000000000 0000000 5,62
‘Wagon bolster attachment J. A. Goodwin. 785,609
Wagon dumping bed, D. S. Everett........ 5,160

Wagon rack, dumping, E. Kostenbader.... 785,310

‘Wall and concrete block for same, building,

H. DUND ..ivniiiinniennnnnnnnnnns 785,296
Watch A. S. Schatzmann .. 785,440
Water heater, W. G. Taylor ...... . 785,189

. 785,333
785,576 )
785,312
785,125
. 185,379

F. 0. Soderstrom...
Water heater, L. H. Salsgiver..
Water, purifying, J. W. Lang
Water screen, H. B. Shafer
Welding machine, electric, A. F.

Water heater,

Wheel. See Car wheel.

Wheel, C. H. S. Helling...coevvueviiennn 785,670
Window bar or grating, . 785,690
Window fixture, 785,138
Window frame and sash L. M. Neabrey.. 785,370
Window screen, W. Wi 85,144
Window screen, B. McCoy .. 785,226
Window screen, . . 785,530

Wire . barbing machine, 785,662

Wire loom shuttle moving device, H. A.

BONA  orrinerieriranrarareianearanas 785,655
Wire loop forming machine. H. P. Wilson. 785,461
Wire stretcher, M. F. Varnum............ 85,131
Wire stretcher, Turley & Gambrell. 85,28
Wire stretching device, W. D. Miller. 785,511
Wooden pipe, stave, J. Hopkirk.. 785,423
Wrench, E. L. Lansberry 785,313
Wrench, C. Wulst ...... . 785,586

DESIGNS.
Fabrie, printed textile, B, B. Vandergaw. 37,380
Spoons, forks, or similar articles, handle for,

10 S il b ) 065606000 006000000 0000000 37,377

Stove, gas, S. C. Gray 37,378

Type, font of, C. W. S]:mth 37,379

TRADE MARKS.

Chocolate preparations, milk, Trowbridge

Chocolate Chip Co. .........ccvuiinnn 44,335
Clocks, their parts, repairs, and findings,

Chelsea Clock Company.......ecoeeees 44,326
Coffee, Saville, Somes & CO....ovvvunvvnns 44,336
Concertinas and accordions, their cases, fit-

tings, and parts, Lyon & Healy........ 44,327
Corsets, J. Beckel & CO. ...coovenvnnnnns 44,329
Dressing, certain named liquid, E.

Bradley ...c.oiiiiiiiiiteiiaiitirenaans 44,338
Dry goods, ce

(Bl aa 566000 0000000060 44,328
Enamels, Gerstendorfer Bros............... 44,341
Hammocks, hammock supports and canopies,

105 SV T 5 560600000008 0000 000000 44,330
Oils and greases, lubricating, Hughes Anti-

101 v (5 0 1 TN(61i s e 66 A0 06 0600000600000 60 44,340
Paints, O’Neil 0il and Paint Co. 44,342
Petroleum, liquid, J. E. 141 N80 Ra6000 44,339
Remedy for indigestion, dyspepsia, and sim-

ilar complaints, Grove Co. ............. 44,331
Stovepipe thimbles, H. R. Schmiedendorf. 44,343
Tea, Saville, SOmMeS & CO0v vevnvnnnnennnnnn 4,3
Tonic, C. Reinschild .............

Tonics, rheumatic, J. F. Finke

Watches, parts of watches, and watehcases,
A. Wittnauer Co.
Whisky, Irish, Lyle & Kinahan....

LABELS.
“‘Buckskin,”” for building or sheathing paper,

C. RUSSEIL ouvviereeieinannannennens 11,977
‘“‘Buttercup Bread,’”” for bread, E. C. Hurth 11, 970
‘‘B-Z-Ola,” for pohsh W. E. Martin...... 11,976
“El Mlto ’’ for cigars, M. Klme & Co..... 11,964
“Fltzpatncks Rheumatic Cure,”” for medi-

cine, . Fitz Patrick............. 11,967
‘“Hand & Home Made French Damt1es,” for

dainties,. A. M. Lambert .............. 11,969
‘‘Heal-Quick,”” for an external remedy,

Fidelity Co. vvvvviiiireininennenenns 11,96
‘‘Ka-Be,”” for stomach bitters, Crysco Drug

(Of3eiy a1 156000000000 00000008000000 0000 11,965
‘‘Kentucky,’” for breakfast bac

Packing & Provision Co..............
‘“‘Kentucky,”’ for hams, Kentucky Packing

& Provision Co. ...... ..ol 11,972
“Kentucky,”” for lard, Kentucky Packing

& Provision Co. ...........iiiiie. 11,974
“Paramel,”” for medicine, A. V. Kouba.... 11,966
“Wirthmor,”” for toilet paper, Scott Paper

(0% T 560600006500000065000006060000600000 11,975
“Yorl\shu‘e for hams, Kentucky Packing

Provision €0. wuveeevveesessneennnns 11,973
PRINTS.
«“Adler’s Latest Spring Clothes,”” for spring
apparel, David Adler & Sons Clothing

©O. cocecsocetsonsasarscasasmisnsssnssse 1,247
“Blue Ribbon Hair Restorer,”” for hair re-

storer, E. MCEIroy ..........cceoceeene 1,245
«Typical College Clothes,”” for spring apparel,

David Adler & Sons Clothing Co......... 1,248
“Wearing Apparel,”’ for wearing apparel,

B. Kuppenheimer & Co. ....c... 8000000 <. 1,246

A printed copy 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 10 cents, provided the name and
number of the patent desired and the date bhe
Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

Washburne’s Patent Adjustable “0.K.” Paper Fasteners

210 Fas' Genesee Street,

The neatest and most eflicient of the whole ‘“‘Paper
Fastener 'Tribe.”’
Absolutely sure.
Lies flat.

bl“utup in brass boxes of 100 Fasteners each. Price, 20 cents

a box
Manutacturer.
Send for Illustrated Bookiet. Liberal discounts to trade.

Attached with the thumb and finger.
Can be used over again. No points to catch.
Handsome in appearance. and they always work.

0 per 1,000, at all Stationers cr from the
Postage or express prepaid.

JAMES V. WASHBURNE, Mfr.
SYRACUSE, N. Y.

10 ”

EXPERT' SEAL, MAKERS
RRSEALS, EXPRESS PACKAGE SEALS, BAG SEALS,

Best Seals on Earth.
Seals for Everything.
State your wants. We
will send samples to

suit. Prices Right

ME.IERSB\I-S

RAILWAY COMMERCIAL SEAL CO,, E. 185 Dearborn St., Chicago, I, U, S. A.

THIS
PROPERTY

FOR RENT

Loeated foot Main Street, Ephrata, Lancaster

nty, Pa.
Ad&pbed to light manufacturing business (pre-
ferably electric).
Building, 40x80 feet. Water power.

Apply to T Ax

Clare Point Stock Farm:

Two 20 horse power Smith turbine water wheels.
Two Westinghouse electric generators.

Complete electric outfit for power

Fire tank and electric-driven pum

Manager’s double brick dwelling, barn. ete.

WILLSON
Ephrata, Lancaster County, Pa.

DIES AND STAMP! GSTO ORDER.

SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK.
DROP FORGING DIES AND. DROP FORGINGS.
HARDWARE SPECIALTIES x1o.MANFD T0 ORDER.SENO SAMPLES
OR DRAWINGS_FOR ESTIMATES. WRITE FOR ouR BOOKLET.

THE GLOBE MACHINE: STAM
970 HAMILTON ST., C_L.EVELAND, OHIO.

Brewers

(Corliss Euglmes,
and Bottlers Machinery VILTE
MFG. CO.. 899 Clinton St., Milwaukee, WIS
OD EATALOGUES FREE
M E.A ) @

£ UNION MODEL WORKS
MUDE[S [& EXPERIMENTAL WORK.

193 CLARK: CHICAGO.
nventions developed. Special Machinery.
BILLAARD, Fox Bldg., Franklin Square, New York.

Metal .Spegialties anif
Slamvlhqs Manutactured

Mndels and Speclal Machmery
EFT

m

Aeronaut L. Stevens,
Box 181 Mad1son Sq, N. Y

BALLOONS
ORNAMENTS ET?‘31‘2?315”‘é’ﬁﬁi‘l&l‘}daﬂﬁ“?ﬁgm‘;l

work solicited. Gold and silver platin,
H. ARTHUR CO.. 45 Ed&fy St.,g.l’rovidenee. R. 1.

8. B. WORRELL
Hannibal, Mo.

DRYING MACHINES.
MO

HICAGO MODEL WORKS
(79 £ MADISON ST CHICAGO, /L.

WRITE FOR CATALOGUE OF MODEL 5UPPLI

DELS

£
ESTABLISHED /867

ADAMS TRANSMISSION GEAR

For autos, boats and other machines. No sliding gears.
Use the sliding key. Works perfectlv. Write for de-
sulp‘tlun Would interest parties lli‘pn.tents

ADAMN CO,, 60 Main St., Brockton, Mass.

BUBIER'S POPULAR ELECTRICIAN

Fifty Cents per year., Electrical Books for be-
ginners, 10c., %5c.. 50c. Sample copy and catalogue FREE.

BUBIER PUB. CO., S. C. Lynn, Mass.

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York
Nv [ “I“ H s largest e ulpment- lowest pric-
Sen sample or FREE

model forlow estimate and best expert advice
E EAGLE TOOL CO., Dept. A, Cincinnati, 0
Are you interested in Patenrs, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOCKER MACHINE WORKS, Inec.,
8-10-12 Jones Street, New York.

We manufacture METAL SPE-
CIALTIES of all kinds. to order;

Learn at Home
Profit in Watchmaking "5 sau
Fifty million $ime piecesin United States tobe repaired.
Accurate time necessity in the business world. We
teach Watchmaking by Copyrighted Chart Systern.
Positions for graduates. It’stime to write us. Dept.17
The De Selms Watch School, 17 Atties, Ind.

Phonograph Speed Regulator
for use upon all Edison PPhonographs; Easllv av
tached Accuracy guaranteed ; Anuoyance a\m&ed Phono-

aph cumpleted Tree circular tells all, Price, Domestic:
pos age prepaid, $1. Foreign, $1.25. Sold everywhere,.
and by . lIlLTl)N, 80 Broadway, New York.

. PROPOSALS FOR FURNI’I‘URE FOR BACHELOR.
QUARTERS, HOTELS, 5 Istbmian Canal
Commission, Washmaton D.C, M arcl: 29, 1905. Sealed
proposais, in triplicate, will be received at the office of

' the Purchasing Agent, Isthmian Canal Commission,

\v ashingron, D. C., until 10.30 A. M., April 28, 1305, at

| which time Lhey will be opened in pubflc. for fur mshxne

above mentioned furniture, Blanks and full informa-
tion may be vbtained from this office, or offices of Asst.

Purchasing Agent, 24 State St ., N. Y. City, or Asst. Pur-

chasmg Agent, at (‘ustom House, New rleans‘ La. d.

J. Gallagher, Major, U. , Purchasing Agent.

AUTO STO RAG BATTERIES

ALL KINDS

THEWILLARD STORAGE BATTERY co CLEVELAND.O
- oF

NG LNE S
) SEND D¢ FOR 126 PAGE
ILL. GATALOGUE.

QOULNMOM  2¢ MGV

Removed to 18% Milk Street.
HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's Use.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe:
Hopkins. This valuable article is accompanied by de-
talled working drawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the:
use of tools. This article is contamed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents.
For sale by MUNN & Co., 3R] Broadway, New York City

or by any bookseller or newsdealer.

ON TYPEWRITERS -
of all Makes
Send for samples of writing, prices, and
catalogue, Mactues shipped for inspection.
NEW YORK, CHICAGO, :
134 Barclay St. 124 La Salle St.
KANSAS CITY,
517 Wyandotte St.
BT. LOUIS, 209 North 9th St
SAN FRANCISCO,
536 Calitornia 81, J

ON,
’.‘i llmmﬂ 1d St.

TYPEWRITER
_EXCHANGE

DON’T BUY GASOLINE ENGINES

Costs Less toBuy and Less to:Run.

MUNN & CO0. 261 eroadway, Newm.rk

Branch Office 625" 8t. Washington.:D. C

all one cylmder engmes, revolutionizing gas power.

Wantinn this paper.

END FOR CATALOGUE. THE TEMPLE P

UNTIL YOU INVESTICATE &
“THE MASTER WORKMAN,”

atwo-cylinder gasoline engine superior to
on any wagon_at small cost—portable, sta-

uickly, eas!
P CO0-s

g g

Meazher&lf)th St,s.. Chicaga, TliIS IS OUR FIFTY-FIRST YEAR.
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Orient Buckboard, 4 H, P. Price $375.

THE ORIENT BUCKBOARD
RUNS LIKE A CLOCK

It ought to—it’s Waltham-made, and buill, like a
watch. You Elust. study the instructions for f an
hour; get right in and take the car out on the road.
it’s sim{)le as a bicycle—makes 85 miles an hour—and
costs on E 14 cent a mile to run.

Orient Buckboards are built in four styles. for two or
four passengers, and sell for $375, $450, $475and $525.

‘Write for Buckboard catalogue. Address Dept. H.

WALTHAM T1FG. CO., Waltham, Mass.

Members of Association of Licensed Automobile Manufacturers.

Double Side
Eatrance Tonnean
Winner of the Grand Prize, World’s
Fair, St. Louis. $3500 f.o.b.factory.

Send for catalogued.

Packard Motor Car Co.

Member A, L. A. M, DETROIT, MICH.
New York Branch, 1540 Broadway

28 H. P.

COLD GALVANIZING.

(

AMERICAN PROCESS NO ROYALTIES.
SAMPLES anoINFORMATION on APPLICATION.

NICKEL

Electro-Plating
Apparatus and Material,

THE
Hanson & VanWinkle

0.,
Newark.’ NeJ.
92 William St., N. Y.
30 & 32 8. Canal St.
Chicago.

W. L. DOUGLAS
unien $3 50 SHOES =

Made, Men.

W. L. Douglas $3.50 shoes are the greatest sellers in the
world because of their excellent style, easy fitting and supe-
rior wearing guallt.les. TI:.eT\i)a,re ust as good as those that
cost from %5.00 to R7.00. e only difference is th

. L. Douglas $3.50 shoes cost more to make,
shape better, wear longer, and are of greater value than any
other $3.50 shoe on the market to-day. « L. Douglas guar-
antees their value by sta.mx%ing his name and price on_the
bottom of each shoe.” Look for it. Take no substitute. W.L.
Douglas $3.50 shoes are sold through his own retail stores

n

h.

the principal cities, and by shoe dealers everywhere. No ma;
ter where youlive, W.L. Douglas shoes are within yourreac!
BETTER THAN OTHER MAKES AT ANY PRICE.
““For the last three years T have worn W. L. Douglas $3.50 shoe and found it not
only as good,but better than any shoethat I have ever had,regardless of price.”
Chas. L. Farrell, Asst. Cashier The Capital National Bark, Indianapolis, Ind.

BOYS WEAR W. L. DOUGLAS $2.50 AND $2.00 SHOES

sWE WANT AGENTS

in every town to ride and sell our bicycles.
y. Finest %uaranr.eedIME MODELS,

with Puncture.Prool s'a fo 324

tires,Coaster-Brakes

W. L. Douglas makes
and sells more
Men's $3.50 shoes

BECAUSE THEY FIT BETTER, HOLD THEIR SHAPE, RITL] th PR e 1001 Bodcly
AND WEAR LONGER THAN 'OTHER MAKES. .. .. [pilniidts SO0 S "7;0 ?
W. L. Douglas uses Corona Coltskin in his $3.50 shoes. Corona All makes & M d.. an >
Colt is considered to be the finest patent leather produced. the world. 1o ogsag n'év; $3 fo ss
FAST COLOR EYELETS WILL NOT WEAR BRASSY. REWARD to %L RING %ALE a}té h?{l} cost,

$10,000

'W. L. Douglas hasg the lar_%est shoe mail order business in the world.

We SHIP O APP
No trouble to get a fit by mail. 25c. extra prepays delivery. Ifyou desire any one who TEN DAYS8 TRIAL toanyone

further information, write for Illustrated apalgaue of Spring Styles. can disprove this statement. zm'”urui! ¢; cé.n;rdcpwﬂ. Wn;te fa)% nnicl: for
W. L. DOUGLAS, 157 Spark Street, Brockton, Massachusetts. ) ¥ rTREs RONDEIRS: AUTOMORBILES,
—= MEAD CYCLE GO0., Dopt. M 58 CHICAGO

Suppose you eould carry in your vest poc‘ketb all in one intrument: an Outside

F R Draughtsmen!  Tool Makers! Machinists!
1.t ; *all Caliper, a Divider, a Stri e, an Angle Edge, a Depth
E Electricians!  Pattern Makers! Everybody! Gﬁuéé?',i*" n“is%ﬁmre, L Center Square, an Angle rutract.org. a Cegn er Gm?za

and many other combinations too numerous to mention, but understood and
appreciated at once by ail ]]svh]% to deal with any kind of measurements. We
now present a tool which will enable you to fill all these requirements and take
all measurements, within its scope, accurately aud guickly. It 18 mude of superior
steel, carefully and vhoroughly tested as to its accuracy. It will be found to
be a novel and valuable addition Lo the tool chest of any mechanie. The practical
men will find constant and novel uses for it under any and all ciroumstances.
Tt will enable one Itisso f)omble and convenient—oeing small

to solve all the enough for the pocket—1hat it can always be at
different and hand. The gange is made by first-class me-
dificult problems chanics and no expense is spared to insnre
which arise in accuracy. We commend it as a finished and

the shop or else- perfect tool for the various uses to which it

where. can be put, The combination gauge is en-

closed in a neat leatherette case with metal

A New, Handy and Convenient Device for Taking Measurements is the

WIET-GOETHE COMBINATION GAUGE

Now Offered for the First Time to
Those Interesteds

Did it ever occur to you when called
upon to perform some mechanical work
to be confronted by almost insurmoat-
able difficulties because you did not
have handy the right kind of tool to

ke measurements ?

18 it practical for any man to carry
a cumbersome tool chest to take

rements ?

o

IRY
LT

A
) =

32-38 horse power, 2,500 pounds, 4 cylinders,
vertical, shaft drive, More Exclusive
Features of Merit than any other car
in America. Guaranteed Deliveries.
Write Dept. M for catalog.

ROYAL TOTOR CAR CO. Cleveland, Ohio

Stationaries, Portables, Hoisters, Pump-
ers, Sawing and Boat Outfits, Combined
F1Y with Dynamos.
Gasoline, Gas, Kerosene.
Send for Catalogwe.
: State Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

What Is Daus’ Tip-Top?

TO IPROVE that Daus’ “Tip-Top” is
the best and simplest device for makin
. 100 copies from pen-written and &

coples from typewritten original, we will
ship complete duplicator, cap size,
without deposit, on ten (10)
Price £7.50 less

trade discount of

DausBldg, 111 Johu 8., New York

3

s =
The Felix A, B, Daus Duplieator Co.,

e

daye’ trial.
$
Net
883 per cent, or
All varieties at iowest prices. Best Kallroad
Track and Wagon or Stock Scales made.

Money. Lists Free. CHICAGO SCALE Co.. Chicago. Ill.
Beer, Water, Oil, Milk, Whiskey,
ort Stroke or Injure

Scﬂlﬂs Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools, etc. =ave
T BURNHAM STEAM
GR E A for Feeding Boiler, Tank, PU M P
Condensations,Hydraulic Pressure.
Deep Well, Mine, etc. Will not Short
from Load to No Load. Write for Catalog No. 15.
UNION STEAM PUMP CO., Battle Creek, Mich.

Our Microscopes, Microtomes,
Laboratory Glassware, Chemical
Apparatus, Chemicals, Photo
Lenses and Shutters, Field Glasses,

Projection Apparatus, Photo-Micro
Cameras are used by the leading
Laboratories and Government De-~
partments Round the World, Catalogs

Bausch § Lomb

ROCHESTER, N.
New York Chicago Boston

thr.eéo.

fmkfun. Gy

1t060 H. P,
Send for

burns K EROSEN E cheaper and
safer than gasoline Automatic,
simple, reliable. No eleciric bat-
tery or tlame used. Perfect regula-
tion. Belted or \lirecug' coupled to
dynamo for electric lighting, charge
mg storage batteries, pumping and
all power pm?mses.
A. MIET1Z,
198-138 Motr St., NEW YORK.
ADOPTED BY
U. 8. GOVERNMENT,
Iligheat Award, direct coupled
G Set, Paris Exposition,1900.
Gold Medal, Pan American Ex-
position, 1901.  Gold Medal, Charleston, 8. C., Exposition, 1902,
Gold Medal and Special Diploma has been awarded to the
Mietz & Weiss Oil Engine a¢ the Louisiana Purchase Exposition at St.

o= GARDNIR]ESTOCK

el fon carasveve ‘.“ﬂ'&m CHICAGD 1LL.USA

15 Lo 21 Clinton Btreet,

ngs, 80 as to be conveniently car-
ried in the pocket. Hereisa

SPECIAL OFFER. Readit.

We want to increase the Subseription
List to Our Monthly Journal.
The foundation of

Modern Machiner Y ivilization rests on

inventions of new machinery. To lLeep abreast of
mechanical progress should be the aim of every in-
telligent man. Our publication keeps you informed,
and it is written so all can understand it, and the
best illustrated of its class. MODERN MA-
CHINERY costs #1.00 a year. We want
to get you started reading this paper regularly, and
therefore make you this offer.

MACHINERY every month for Two Years and a WIET-GOETHE

at once. If not just as represented, send the gauge right back and we will ‘refund yo 5 2 il
Remember, money baukJ to-morrovy if dissatisfied. gauge T . SRR A e OGO LT

Modern Machinery Publishing Company, 913 Security Bldg., Chicago

The Bcale is graduated to 64ths of aninch. The Protractor in degrees and numbered

Send us your subscription at once, enclosin 2.00, and we will il MODERN
COMBINATION GAUGE FREE at of 2 uat” eend th
proposition; write to -day.

Full Size.

|

20th CENTURY SOAP

THE MIETZ & WEISS K EROSENE |

|ﬂugh1y removes all stains, such as rust, grease and oil, either from the hands or clothing, without
and GAS ENGINE | ING S

The fact that over a hundred
dealers claim that their tin is
as good as our “Old Style”
brand is one proof that
“Taylor Old Style” is the

Such has been the advancement of
Charles Kuderer, of Monongahela, Pa.
When he enrolled for the Mechanical
Course in the International Correspond- o
ence Schools he was o 3 st
working as a machin- e A=A A

Machinist to Designer Road Freighting Traction Engines

(2 T Sy (¥

=9

ist. Through the
knowledge gained in

S.tandar‘d Of the beSt rOOﬁng | Over 200 in use on Pacific Coast alone, Siberia,

tln. p St’- the Course he is now ﬁsgienfhletrlr(li.ia’ Central America, Sandwich Islands
¥ 94;\“‘ employeg ﬁs a draftﬁs- ‘bu E.nginefI 110 Hortse-poviveé. Woo&i. Ooag), or Oil
A hr fo) - : in. fa i man an esigner by rning. Hauls 50 tons, takes grades 5 25 per
firet 1. - Q:;?:Q? % (g‘qf‘iwe (1;1 t'lT'lZat is its the Easton & Glover cent, Capacity each car 16 tons,
S on, Mt Gy, NEDCG LAY, come | g ing' Co., N THE BEST MFG, COIPANY
before or &F '*’OQ 5 w. No kind of ngraving: Co., New °
roofing shouw J; Op &)\ ] York City. His in- San Leandro, California
g (R house (or any
other building® D% %% . dality is not| come has been greatly Cable Address, DANBEST. Write for our New
that of en duriné' " s "Oa Fotection that increased. = He says Codes, Westeru Union and McNiel.  Catalogue No. 18.
does not endure is #% S Us.ection. Protec-| 1€ owes his advancement entirely to American
tion means protection . ;m the elements—| ©UT training. S A Bask
from rain, snow, fog, heat, cold, fire. > 'What we have done for Mr. Kuderer anitary asket

A scientiflc home disinfectant for sanitar;
urposes.  Easily adjusted. Simple and ef-
ctive in operation. Requires no attention.
For bath room, toilet and home. A sweet
odor, agreeable and invigorating. A perfect
germ destroyer, and deodorizer of unpleasant
ases, Shipped to any part of the United
] gtates for $5.00, with complete outfit for

one year.

AMERICAN SANITARY CO., 501 Ellicott Square, Buffalo, N. Y.

we have done for thousands of others
who, desiring to better their condition,
have used the I. C. S. as the medium to
increase their income.

We teach all branches of Engineering;
Architecture; Mechanical Drafting;
Bookkeeping; Stenography; Ad Writing;
French, German, and Spanish (with
Edison phonograph).

. Write, stating which Course interests
you.

We urge every reader of this magazine not to
spend a cent upon a house until he has fully settled
the roof question once for all. We are here to edu-
cate any one who wants to know why his house
should be covered with tin, and why that tin should
be * ’I‘a&'lor 0Ol1d Style” tin. Our booklet, ** A Guide
to Good Roofs,” is sent to any one who asks for it.
It explains the difference between * Taylor Old
Style” tin and other tin.

Protect Your Checks

Every check you issue is likely to be
raised, if unprotected and it falls fnto un-
fc;ulpfulmzs hf;ndxs.t Pr:tﬁcnc];.eck Eell’]:i 0:1

0 rial for len ays to rate parties. ints
indelible fi . C: ity $5 5,000,
International Correspondence Schools |J i e LR
Box 942, Scranto: a. our expense. Write to-day. Agentswante
’ nton, P Rochester Metal Mfg. Oo.
v 216 Jay Street Rochestery N. Y.

WM WATCHES |

N. & G. TAYLOR COMPANY

ESTABLISHED 18I0

Philadelphia

Beautiful to behold,
’ useful beyond any light
The man who owns or drives an Auto should not use an expensive watch. The made. The cheapest,

most efficlent light on the
market. Makes and burns

Its own gas, glving a 100-
candle power light.

New England screw cased watches are perfection for [lotor work.
Dust and wet proof. Accuracy guaranteed ‘

THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New Yorkl
63 Victoria Street, Liverpool, England ‘

. Over N100 G(I’RI fEfereE t
. . les. o AS

a purely vegetable oil soap, containing S ’
no lye, but cleaning by tbe penetrating | DIRT, SMOKE or ODOR.

Every lamp warranted.
Agents Wanted Everywhere.
THE BEST LIGHT COMPANY,

Owners of Original Patents.

87 E.5th St.,,  Canton, 0.

9 nature of -its oils. Good for engineers, |
electricia: chemists, etc., it thor-

injuring in the slightest. Also unsurpassed as a DRILL AP, For cleaning floors and walls,
especially hard wood, it is invaluable. Has no equal for automobiles. Does not injure the polish, but
a lds to the i‘ustre. 1f your cealer does not keep it, gend us his name and address and we will send you
a large can free

HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO
Eastern Office, No. 1 Madison Square, NEW YORK

Convert
Your

"2° Motorcycle

at a moderate cost by at-

icycle

¥eres YOUR OWN ELECTRIC LIGHTS et Meeen g

make a complete machine
without alteration. CHOICE
OF THREE TRANSMIS-
SIONS.

- Parts sold sepa-
‘Write for catalogue.

Any size place. summer homes, launches; yachts, etc.
Every detail included; very best material; practical,
So simple no electrician required. Light All the Time,

s

rately.

as storage battery included. Gas, Gasoline or Steam Agents wanted.
engines used give plenty of power for pumping water, Motor Bicycle Equipment & Supply Co., Buffalo, N.Y.
sawing wood, refrigeration, etc. For our new 56-page -
Catalogue describing over 100 different outfits, address E S s o P s T E E L c o)
e e MFRs OF CRUCIBLE SHEET STEEL
RICHARDSON ENGINEERING CO., Hartford, Conn. WASHINGTON. PA.





