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THE AMERICAN SCHOLARSHIPS AT OXFORD.
’\T’robably no will made public in years has attracted
so much attention as that of the late Cecil Rhodes.
It is characteristic of the man that its provisions
should be on such a vast scale as to affect the inter-
ests of three continents. The feature of the will which
is of the greatest interest to Americans is the mag-
nificent provision for the establishment of scholarships
in Oxford University for American studentsr\- This
desire to bring the three great branches of the Anglo-
Saxon race into closer unity and understanding appeals
to our imagination and fills us with astonishment,
even in a country where we are accustomed to having
enterprises established on a gigantic bazis. We be-
lieve that this is almost the first time in the history
of the race that an individual, by means of his will,
undertakes by a single provision of that will to bring
about so many praiseworthy and far-reaching results.
The objects he strives for are apparently: First, the
binding together of three great peoples in a bond
of common brotherhood; second, the establishing and
inspiring of high educational standards; and, third,
the establishing, as far as .possible, of an ideal stand-
ard of manhood.

We believe, also, that this is the first time that
a scholarship or fellowship has ever been offered in
any university in which the standard of attainment
was not based upon scholarship alone. In the present
instance, however, the incumbent must possess other
great qualities besides that of learning. He must be
recognized as a man among men. In selecting the
incumbent his character is to be taken into considera-
tion; his manliness and love of athletic sports; and
even the qualities of kindliness and unselfishness are
to be taken into consideration.

The questions of how the incumbent is to be selected,
and how these qualities are to be determined upon
are only vaguely set forth in the provisions of the will.
The terms of the will state that two candidates shall
be admitted from each State and Territory and that
the amount of the scholarship shall be $1,500. It is
interesting to quote Cecil Rhodes’ own words in con-
nection with this matter:

‘“My desire being that the students so elected to
those scholarships shall not be merely bookworms,
I direct that in their election regard shall be paid to
their literary and scholastic attainments and fondness
for and success in manly outdoor sports, such as
cricket and football, and their qualities of manhood,
truth, courage, devotion to duty, sympathy for and
protection of the weak, kindliness, unselfishness and
fellowship exhibited during their school days, moral
force, character and instinct to lead and to take inter-
est in their schoolmates, for these latter attributes will
be likely in after life to guide them to esteem and
perform public duties as the highest aim.

‘““As suggestions for the guidance of those having
the selection of the scholarships my ideal of a qualitied
student would combine these four qualifications in the
proportions of three-tenths for the first, literary; two-
tenths for the second, fondness for sport; three-tenths
for the third, the qualities of manhood, and two-tenths
for the fourth, exhibition of moral force. According
to my ideas, if the maximum number of marks were
200 they would be apportioned, sixty each for the
first and third, and forty for the second and fourth
qualifications. The marks for the several qualifica-
tions should be awarded independently, for the first,
by examination; for the second and third, on ballot
of their fellow students, and for the fourth on the
report of the headmaster of the candidate’s school.
The awards should be sent for the consideration of
the trustees or some person appointed to ascertain
by averaging the marks in blocks of twenty the best
ideal of a qualified student.”

It must be admitted that as we think over these
provisions of the will and the rather nebulous manner
in which these provisions are set forth, the plan seems
almost Quixotic. It seems as if the testator hardly
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realized the difficulty of trying to determine how
in each State or Territory it would be possible to
find the most available representatives to receive the
scholarship. From what schools or colleges is the
incumbent to be selected. In an empire like Germany
this problem is not nearly so difficult of solution. It
would be a comparatively simple matter, perhaps, for
the Kaiser to elect that the applicant should be se-
lected, in the manner provided by the testator, from
certain institutions. Of course, such a method of
selection is not possible in the United States. It is
probable that large discretionary powers have been
vested in the executors of the will. If they are familiar
with the conditions of our institutions of learning
in this country, it is probable that some method of
alloting the scholarships can be determined upon.
Perhaps it would be possible to appoint a joint inter-
national committee which could delegate to certain
schools or colleges, according to tb:ir geographical
situation and their literary standing, the privilege
of offering, perhaps, to their first year men an oppor-
tunity to present themselves as candidates. It will
be very interesting to follow the fate of these pro-
visions. The problem as presented is entirely novel,
and in order that the object of the testator may not
utterly fail, it requires the most judicious and tactful
handling. At all events, it should place before the
youth of the land a high ideal of what scholarship
in its highest sense should mean.

UNJUST AND UNGENEROUS.

We regret to see that Marconi is not to be spared the
ungenerous criticism which has been made against so
many distinguished inventors, just as soon as they had
demonstrated the commercial practicability of their
ideas. This criticism usually takes the form of deny-
ing the originality of the invention, and insinuating or
openly stating that the inventor is claiming credit and
appropriating profits that rightly belong to another.
The last notable instance of such a charge occurred a
few years ago, when an attempt was made to prove that
not to Bessemer but to some obscure Pittsburg iron
worker belonged the credit of inventing the converter
with its epoch-making effect upon the world’s steel
and allied industries. The SCIENTIFIC AMERICAN took
an active part in that controversy, which ended in the
universal indorsement of Bessemer’s claims; and the
position we took then upon the question of credit tor
inventions is the same that we hold to-day in the mat
ter of the Marconi telegraphy.

We believe that if the profits and honor of an inven-
tion are to be claimed by any one man, they belong,
not to the inventor of some one detail, however essen-
tial it may be, but to the man who by a comprehen-
sive study of the whole problem and by patient prac-
tical experimentation, develops the idea from the first
crude device, or from many separate unrelated devices,
to the complete, practicable apparatus, capable of tak-
ing its place among the serviceable appliances of our
modern life.

Such an inventor is Marconi, and such an invention
is the system of wireless telegraphy which bears, and
we venture to think will for all time bear, his name.
Clerk Maxwell suggested and Hertz discovered the
etheric waves by which the transmission of elec-
trical impulses is rendered possible; Onesti discovered,
Branly and Lodge improved, and Marconi perfected a
coherer by which these impulses might be picked up
and thrown upon a telegraphic receiver; and to Mar-
coni belongs the credit of developing what was merely
a curious toy into a wonderfully perfect system, which
takes rank with the invention of Morse as one of the
greatest in modern times.

The scientific world has always been the more ready
to give Marconi full credit for his brilliant work, be-
cause of his modesty, and the unvarying candor and
fairness with which he has acknowledged his indebted-
ness to Maxwell, Lodge, Branly and other workers in
the field of etheric telegraphy; and hence the recent
unseemly attack made upon him by Prof. Sylvanus
Thompson in the Saturday Review, so far from
shaking the public confidence in Marconi, has merely
served to awaken astonishment, that charges so mani-
festly unfair should emanate from a physicist of such
high standing. Thompson is entirely in error when he
says that Marconi uses without acknowledgment these
devices of Lodge, for he has always, at least during
his many visits to this country, been ready to give
ample credit to their inventor.

Apart, however, from all question of these acknowl-
edgments, is that of the actually accomplished facts of
wireless telegraphy. We do know that messages have
been sent over 1,500 miles of water, and that signals
have been sent clear across the Atlantic; we do know
that only one man has done this, or to-day can do it,
and we know furthermore that these epoch-making
achievements have been wrought by that one man as the
crowning triumph of long years of indefatigable experi-
ment, invention and design. Can Lodge send signals
across the Atlantic and messages for 1,500 miles? Can
Slaby? We think not, and we also venture to believe
that had the practical Marconi never turned his
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thought and zeal to the problem, Lodge’s coherer
might to-day have been merely a curious laboratory toy,
and Slaby’s professional zeal might have been confined
to the quiet of the classroom and the lecture hall, and
might never have been quickened into commercial activ-
ity by the alluring possibilities of etheric telegraphy, as
demonstrated by the early successes of the young
Italian.
ettt
THE AIRSHIP AND THE AEROPLANE.

There is no question that as between the airship
and the aeroplane, the latter is the more scientific
and mechanically the more attractive type of air loco-
motive—if we may use the term; although it must
be admitted that in the present state of the mechanical
arts, a practicable aeroplane as yet exists only upon
paper. The airship with its huge, unwieldy, and
perishable gas-filled balloon, has nothing to recom-
mend it but the fact that it can float at a prede-
termined adtitude and does not depend for its ability
to remain in mid-air upon the continuous working of
its motors. The aeroplane does; and the instant its
propellers cease to revolve, its buoyancy is lost. But
at what a cost and risk the airship maintains its
equilibrium is shown by the numerous disasters that
have befallen Santos-Dumont in the various (six in
all) airships which he has built. The whole trouble
with the gas-supported ship lies in the vast bulk of the
balloon, and the great area that it presents to the
wind. In any but the most moderate breeze, the craft
is more or less unmanageable; and we do not yet know
how to build a motor which will be light enough to
be carried by the balloon and have at the same time
sufficient power to drive it against a strong breeze. And
even if such a motor could be built, the frame and
fabric of the balloon would collapse under the wind
pressure to which it would be subjected. In view
of the many and bafiling problems presented, we can-
not but admire the persistence and pluck of Santos-
Dumont, who is to try again—this time on our side
of the water.

But why do we not hear from Langley, Maxim and
others whose experimental work of the last decade was
¢0 extremely interesting and so full of promise? The
advances that have been made of late in the develop-
ment of light, high-powered motors, should material-
ly assist in the development of a successful aeroplane.

MEN OF WEALTH AS INVENTORS.

The impression that the American young man of
wealth passes his time simply in seeking his own
amusement is very far from being the case, as is evi-
denced by the number of well-known names which may
be found among the list of those who have received
letters patent. Narrow as the scope of this list may be,
it nevertheless proves that the inventive genius of the
American is not confined to the mechanic or the
farmer, but that men of wealth do their share in en-
hancing the industrial development of the country.

Perhaps the most widely-known rich inventor is Cor-
nelius Vanderbilt. Most newspaper readers have
learned merely that he is the patentee of a locomotive
boiler of some peculiar construction. Exactly what the
peculiarity of this construction is, perhaps only the
readers of technical papers know. As a matter of fact,
the main feature of the invention consists in a firebox
made cylindrical in cross section and having its rim
corrugated in a transverse direction; the firebox being
located eccentrically within a firebox section inclined
to the horizontal, to reduce the water space below the
firebox line at the back end, the forward end being sub-
merged to a less extent than the rear, to increase the
effective heating surface for a rapid generation of
steam. So efficient is this improved construction, that
the Vanderbilt boiler is used by the principal roads
throughout the country. In 1900 six locomotives were
built at the Baldwin Works equipped with Vanderbilt
boilers; in 1901 twenty-three were in use on various
railroads. Mr. Vanderbilt has not stopped with the
invention of a firebox. He has also devised a new
type of locomotive-tender which is now in practical
use; a process of making truck-bolsters, brake-beams.
etc.; a draft-gear; a car-truck, and a tank-car which is
nrow widely used. The annual royalties accruing from
these various inventions are substantial and must rep-
resent a handsome amount.

Col. John Jacob Astor likewise finds time to invent
new machinery. Several years ago he patented a
pneumatic road-cleaning machine; and only a few
weeks ago he received a patent for a novel turbine
which is to be used primarily for the propulsion of
steamers.

Both Mr. Astor and Mr. Vanderbilt have devoted
their attention exclusively to industrial invention. Mr.
P. Cooper Hewitt, on the other hand, has branched out
in the field of electricity and physics. At a conver-
sazione held last year at Columbia University, and
at a recent meeting of the American Society of Elec-
trical Engifleers, his mercury-vapor lamp was exhib-
ited—the practical culmination of research in a new
field in electro-physics. Turning his attention to the
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manufacture of glue, with which the name of his in-
ventive and phiianthropic grandfather, Peter Cooper,
is associated, he devised noteworthy improvements in
apparatus and means for glue-making, among which
may be mentioned a glue-manipulating machine, a pro-
cess of purifying glue, a glue-stock cutter and feeder,
an evaporator, and a drier. Besides these, the long
catalogue of his inventions includes a condenser, a
spring-tire, a centrifugal machine, an apparatus for
aerating liquids, an apparatus for manufacturing beer,
a sheet spacer, and a leaf for flybooks. Mr. Hewitt
has for the past few years bent his energies principally
to the perfection of the above-mentioned vapor lamp,
which bears his name and for which he has taken
out a score or more of patents.

Like his brother, Mr. Edward R. Hewitt has also
devised improvements in glue-making, among which is
a preparation of glue-stock for boiling. In the fields
of physics and mechanics he has also come forward
as an inventor. Several years ago he patented a new
method of printing photographs in color, and recently
began a series of researches in those branches of en-
gineering with which the names of Sadi-Carnot and
Dr. Maynard are linked.

Still other well-known wealthy inventors are David
Wolfe Bishop, Anson P. Stokes, Jr., and Clarence G.
Dinsmore. Mr. Bishop, as one might infer from the
"vnrominent part that he has taken in the development
of automobilism in America, has been concerned chiefly
with improving the motor carriage. Mr. Stokes has
invented an ingenious apparatus for playing golf in-
doors. Mr. Dinsmore has patented a tire-removing and
replacing device, and has applied for a patent on a
pneumatic-tire protector.

Incomplete though this list may be, it serves to in-
dicate a serious purpose on the part of some of our
young men of wealth, which is sure to be highly com-
mended.

RECORD OF AMERICAN AUTO SHOWS.

Although it is barely two years ago since the advis-
ability of holding an automobile show was first seri-
ously considered by the few makers then in the fleld,
even the most enthusiastic of the promoters betrayed
signs of a lurking suspicion that despite every effort
to make the thing popular, it might fall short of expec-
tations.

Nowadays, no sane man would raise the question,
for fear of making himself the laughing stock of the
trade and the public. It would be difficult to find sim-
pler and more direct evidence of the sweeping progress
made by the automobile industry. Large, well-equipped
plants have been laid down, numerous minor factories
have sprung up all over the country, mechanical repair
shops have entered vigorously into the competition,
and many manufacturing establishments have added
a factory department for automobile building, not to
mention the nearly two thousand individual makers
of automobile machine parts, fittings and accessories.

Nowhere has this unique and imposing industrial
result been better expressed collectively and compre-
hensively than at the present Chicago Automobile
Show. Almost every type of vehicle, every feature or
device which serve as improvements, are to be found
there. It is, however, rather difficult to trace the stages
by which the present development has been reached,
for old pattern vehicles are scarce, and show pro-
moters, no matter how hard they may try, have never
succeeded so far in making a collective exhibit dis-
closing the truly representative stages marking the
practical progress in automobile building since it
became an industry worthy of the name.

The first American auto show of January 1, 1900,
was really more of a compromise with the cycle
show, in conjunction with which it was held at Madi-
son Square Garden, than anything else. It was ninety-
rine per cent “bike” and one per cent “horseless.” The
automobile was put into the bicycle show as a special
feature to attract the public, which it did in a way not
foreseen by the cycle makers; for the spectators seemed
disposed to ignore the presence of bicycles and prefer
gazing at the baker’s dozen of automobiles dis-
played. So that the auto feature accomplished much
more than the exhibitors had hoped for, and proved
instrumental in breaking the ice for future shows.
It was a trial balloon, showing the makers which way
the wind was blowing, and it was sent up just in the
nick of time.

Immediately there was a renewed interest in au-
tomobiling and a corresponding activity among the
makers. Chicago, jealous of New York’s ‘“horseless”
affair, moved into line with an automobile show, which
was intended to be a good deal more than it turned
out to be. It was held in September, 1900, at the
Washington Park, under the auspices of the Chicago
Automobile Club. It was an outdoor affair, with plenty
of room for track events and exhibitions of every con-
ceivable kind. There were some thirty-odd exhibitors,
ensconced behind very creditable-looking stands. It
was to be a big treat, but—it rained, the crowds went
home, the makers lost courage, the special hill-climb-
ing events and track tests were slovenly and unsatis-
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factorily conducted by people apparently entirely un-
familiar with such exhibitions, and everything seemed
to go wrong. In spite of this setback, the show did
scme good, and the impression produced by it was by
no means lost. Improvements in the vehicles displayed
were easily noticed, and there were many indications
that the automobile industry and the popular interest
in it had taken a forward stride since January.

The question of making the automobile show a per-
manent. institution now came up for vigorous discus-
sion, and in November, 1900, New York city was able
to muster at Madison Square Garden an automobile
show in which practically all the makers took part.
This show was a clean-cut exhibition exclusively
devoted to automobiles, and under the efficient man-
agement of the Automobile Club of America, it proved
a commercial as well as a popular success. All doubts
as to the instrumentality of such shows were swept
away. The industry was copiously and intelligently
represented by motor-vehicle types of a variety
of designs and for many purposes; the spectacu-
lar feature was signally supplied by a small speed-
ing track on which vehicles in motion were dis-
played; the public patronage continued large through-
out the week; and the commercial result was such as
to encourage the exhibitors greatly. The Automobile
Club of America at this show made the first attempt
on record toward the getting up of a historically in-
structive feature by a very judiciously-arranged col-
lection of models—curious and significant ‘“stepping
stones” in the line of motor vehicle construction.

No sooner did the doors close upon this show than
another one, under different management, took place,
during the following week, at the Grand Central Pal-
ace. This exposition was in reality arranged pre-
viously to the Madison Square Garden affair, and the
management stuck to its date, even when it was found
that it would practically cause a collision between
the two shows. The Central Palace exhibit proved to
be more of mechanical interest than was anticipated,
as a few makers that had not shown at the Garden
took an opportunity to display some new things at
the Palace. Commercially the show was fairly profit-
able, but it lacked the popular patronage of its imme-
diate predecessor.

Inspired by the brilliant success of the Garden show
in New York city, Boston, Washington and Philadel-
phia produced automobile shows of their own during
the winter of 1900.

Under the auspices of the National Automobile and
Sportsman’s Exhibition Company, Washington made
a very respectable bid for honors in the auto show
field. The exhibits were mainly gotten up by the
local branch managers, and proved ultimately to be
of direct trade benefit to them. The attendance was
very good, but the show was mainly of local interest.

In Philadelphia the Automobile Club and the Cycle
Board of Trade waged a war of dates for some time,
the outcome of which was two mediocre shows in
foolish competition, when conditions were favorable
for making a national impression by joining hands
in the promotion of one single show. The Cycle Board
of Trade’s show was half cycle and half auto, and the
Philadelphia Automobile Club’s show had the largest
number of exhibits.

The Boston show was given up because the pro-
moters, who, by the way, were none too enthusiastic,
failed to secure the patronage of a sufficient number of
makers.

During the last week of March, 1901, Chicago again
forged to the front with a prodigiously advertised
show at the new Coliseum, and again—it rained. But
this time the show was indoors, and despite six days
of steady downpour, and contrary to all expecta-
tions, it turned out to be a commercial success of no
mean order. At all the stands sales were constantly
reported, and the class of people who paid admittance
were obviously mainly divided between those who were
mechanically interested and those who wanted to
make a careful pick before buying.

The January, 1901, automobile show of New York
at Madison Square Garden was held under the man-
agement of the Automobile Club of America. This
was a “mixed” show, in which the bicycle again fought
it out with the automobile, and it did not attract much
attention. The practicability of the motor-cycle was
fully demonstrated, and the chief interest seemed to
center around those self-propelled ‘“silent steeds.”

The second annual automobile show was held at
the same place and under the same auspices during
the first week of December, 1901. This was the most
important automobile exposition ever seen in this
country. It was in every way a well-arranged, taste-
fully furnished, elegantly appointed exhibition, show-
ing in a compact, convenient form the immense me-
chanical progress made in motor-vehicle building from
the perfecting of parts and accessories to the modeling
of bodies and the structural feature of motors and
manipulating devices. Nearly all the important makers
were represented; the attendance was very large; and
the result decidedly gratifying and extremely flattering
to the American automobile industry.
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SCIENCE NOTES.

L. Vanino (Berichte) finds that when guncotton is
treated with a 20 per cent solution of formaldehyde
its sensitiveness to shocks is greatly diminished and
almost entirely destroyed. When moistened with for-
maldehyde solution and dried on the water-bath the
guncotton loses its explosive power without suffering
decomposition. By removing the deposited paraform
by means of boiling water, the original properties of
the explosive are restored.

A new source of malarial fever has been discovered
by one of the assistants of the Liverpool School of
Tropical Medicine now at work on the west coast
of Africa. Hitherto this complaint has been attributed
to the bite of malarial mosquitoes, but the result of
recent investigation proves that there is another
parasite which is equally as deadly in the propagation
of this malady. The new disease-bearer is said to
resemble the insect which causes “fly disease” among
horses in South Africa.

The workmen digging the foundations for the en-
largement of a religious building in Turin discovered,
at the depth of about six meters below the soil, a
number of articles of great archaological interest.
The most important is a hollow bronze head, life size,
and a masterpiece of art, in excellent preservation.
The hair, the ears, and the eyes show traces of gilding.
It is supposed, from comparison with other heads of
the same period, to represent Tiberius. It is hoped
that further research may lead to the recovery of
other parts of the statue.

Out of the 4,200 species of plants gathered and used
for commercial purposes in Europe, 420 have a per-
fume that is pleasing and enter largely into the manu-
facture of scents, soaps, and sachets. There are more
species of white flowers gathered than any other
color—1,124. Of these 187 have an agreeable scent,
an extraordinarily large proportion. Next in order
come yellow blossoms, with 951, 77 of them being per-
fumed. Red flowers number 823, of which 84 are
scented. The blue flowers are of 594 varieties, 34 of
which are perfumed, and the violet blossoms number
308, 13 of which are pleasantly odoriferous.

The expedition which started last year under the
auspices of the British Royal Society, to explore the
cave fauna of the Malay Peninsula, has accomplished
some very interesting biological work, and many geo-
graphical observations have been made which prove
existing maps of this country to be erroneous. The
expedition has crossed the Peninsula from Singgora
to Kedah, and has discovered that the high mountain
range marked on maps does not exist in that part.
About 120 miles north of Penang the mountains are
over 6,000 feet high. The chief object of this scientific
expedition is to study tropical cave fauna with a view
to ascertaining whether it will throw light on the his-
tory and evolution of cave-dwelling animals.

Dr. E. Ule contributes to Engler’s Jahrbuch (30,
Beiblatt) some interesting -observations on “ant-
gardens” in the Amazon region, where they abound on
a large number of woody plants. They are generally
spherical in form and about the size of a walnut.
They are formed by several species of ant, which ap-
pear to collect the seeds of many different plants and
to sow them in these nests, covering up the seedlings
with humus when they begin to germinate. In the
structure of these “ant epiphytes” the foliage and the
roots display characters which especially adapt them
for the situation in which they grow, and promote also
the protection of the ants themselves in their nest.
Quite a number of the epiphytes were found by Ule
as denizens of the ant-gardens and nowhere else.
Among them were three species of Piperacea, five of
Bromeliace®, five of Gesnerace®, one of Moracez and
one of Cactacee.

The extraordinary dust fall in Europe a year ago
(March 9-12, 1901) has been studied by Hellmann and
Meinardus, whose memoir has lately appeared in the
Abhandlungen of the Royal Prussian Meteorological In-
stitute. It is shown beyond dispute that the dust
came from the Sahara, and not from South America,
as the famous Ehrenberg concluded for similar dust-
falls many years ago. Dust storms were observed
in the Algerian Sahara during the days immediately
preceding the dust fall in Europe. South of the Alps
there was a stormy sirocco; further north, the lower
air was relatively quiet, but the higher currents were
strong from the south, their velocity of seventy Kkilo-
meters an hour agreeing with the rate at which the
dusty area was extended northward. The microscopic
analysis of the dust showed it to be a mineral compo-
sition such as the Sahara could furnish. Around the
the Mediterranean the dust fell during the dry sirocco,
but further north, especially in northern Germany,
the dust came down with rain and snow. Most of it
fell south of the Alps. Further north the size and the
specific gravity of the particles were reduced. The
average weight of a grain of quartz dust in northern
Germany was 1-3,200,000,000 gramme. The total fall is
estimated to have weighed 2,000,000 tons.
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ELECTRIC SEARCHLIGHT FOR FIELD
SERVICE.

The Second Signal Corps of the New York National
Guard have hit on a very simple, and at the same time
a most efficient method of operating an electric search-
light in the field. As shown in the engraving, a loco-
mobile is employed both for transportation and for
producing the power to rum an electric generator,
whnich is situated in the trailer attached to the rear
axle. When it is desired to use
the searchlight, the rear wheels
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RAILROAD TRAIN TAKING ITS OWN PHOTOGRAPH.

A passenger train on the Chicago, Burlington &
Quincy Railroad recently performed the rather re-
markable feat of taking its own photograph, as repro-
duced in the accompanying illustration. The electric
current was employed to secure the picture in an in-
genious manner. The camera was equipped with a
very rapid shutter, estimated to move at a speed of
1-1,000 of a second in covering and exposing the lens.

APRIL 19, 1002.

Popular Errors in Meteorology.

Prof. Gannett, of the United States Geological Sur-
vey, has a paper in the Bulletin of the American Geo-
graphical Society which treats of popular errors in
meteorology and geography, entitled “Certain Persist-
ent Errors in Geography.” A few of his points are
summarized in what follows:

Forests and Rainfall: An example of the persis-
tence of error is the idea that the presence or absence
of forests has an influence on the
amount of rainfall. Some keen

of the locomobile are jacked up
by tilting a supporting block
against the rear axle and push-
ing the vehicle back onto it, thus
raising the rear wheels about
two inches off the ground. The
tongue of the trailer is now se-
cured to the right end of the
block, and a brace rod attaches
the body of the trailer to the
left end, thus insuring a rigid
connection and a perfect aline-
ment of the generator pulley
and the driving wheel. The
trailer contains a 1-kilowatt gen-
erator of the Sprague make.
This is provided with a 3%-inch
pulley, which is driven by a belt
from the right rear wheel of the
locomobile. Of course, it is nec-
essary to couple together the dif-
ferential gear on the rear axle,
otherwise the driving wheel
would remain stationary while
the other would spin around.
The coupling is easily made, for the locomobile is of
an early type, in which the differential gear is not
incased. Bolt holes are provided in the large bevel
gears, through which bolts are inserted to clamp to-
gether the rear axle sections into an integral driving
shaft, one wheel serving as a balance wheel for the
other which drives the generator pulley. Power is
thus generated to run a 50-volt, 10-ampere lamp. A
marine projector of the Bogue make is used, having
-a 7-inch Mangin mirror and projecting a beam of 8,000
candle power. The current generated can also be used
in working the Ardois system of signals. It takes
an incredibly short time to rig up the machine for
action. Four men are employed to handle the appa-
ratus, two of them being seated on the trailer while
the machine is on the road. The trailer, aside from
containing the dynamo and searchlight, has a large
chest at the rear in which emergency tools of all de-
scriptions are carried.

The trailer is a “home-made” device, being designed
by the captain of the Corps and constructed by the
men in their armory, from the materials they could
get together. This is shown from the fact that it is
mounted on the rear truck of a locomobile, which con-
tains a differ-
ential gear,

ELECTRIC SEARCHLIGHT FOR FIELD SERVICE.

One of the rails over which the train was to pass was
connected with the camera by an electric switch
which operated the cylinder, furnishing the com-
pressed air to move the shutter. The photographer
who essayed to get the picture calculated that when
the train was runr{ing at full speed it would pass over
about eighty-eight feet in one second, and made ar-
rangements accordingly. The electric switch was
placed in position about six feet back of the place
where it was desired to catch the photograph, in or-
der to allow for the movement of the electric current
and release of the shutter, rapid as it was. With the
electrical device completed, the camera was set up
and focused at the portion of the track to be covered,
and the shutter set for instantaneous exposure and
connected with the switch. When the front wheels
of the locomotive drawing the train touched the elec-
trically connected rail, the shutter was released and
an excellent picture taken, not even a blur showing
on the negative after development. This automatic
photograph was planned by Mr. Ayrault Green, of
Chicago, and taken in the suburbs of the city.

>

An experiment is now being made by the Chicago &

observer long ago detected the
fact that forested regions en-
joyed a heavier rainfall than
those not forested, and jumped
to the conclusion that rainfall
was produced by forests, and
that the removal of forests di-
minished the rainfall. Looking
over the earth he found many
treeless desert regions and forth-
with instanced them as frightful
examples of men’s wastefulness.
Syria, northern Africa, parts of
Italy, are often quoted as illus-
trations of man’s destruction of
climate. In reply, man can cer-
tainly plead not guilty. The
geography of this Mediterranean
region, the configuration of land
and water, and the direction of
the prevailing winds, are such as
to give it a light rainfall—for-
ests or no forests. The situation
is really this: Want of rain pre-
vents the growth of trees; want
of trees does not prevent rain. Forests and Floods:
Another persistent error is the belief that floods in our
rivers are more frequent than formerly because of the
cutting down of forests in their drainage basins. It is
probable that the clearing of land by cutting away for-
ests and undergrowth does change the regimen of
streams, increasing their flood height and diminishing
the flow at low stages. In other words, water prob-
ably runs off or evaporates more rapidly from bare
ground than from ground covered with forests. But
where the forests are cut away the ground is seldom
left bare; it is cultivated or quickly becomes covered
with bushes which hold the water quite as effectively
as forests. The main fact is, however, that the floods
in our rivers are no greater or more frequent now than
in the past.

Climates and Ocean Currents: The well-known mild
climate of the northwest coast of America is com-
monly attributed to the Japan Current. The Gulf
Stream is supposed to have the same influence on the
western coasts of Europe, etc. But can it be supposed
that the Japan Current, however warm it may be when
it leaves the tropics, retains any appreciable excess of
heat atter a journey of 6,000 miles in northern lati-
tudes? As a
matter of fact,

serving no pur-
pose, of course,
in this place.
This, however,
does not de-
tract from the
ingenuity
of the Corps,
but rather ac-
centuates their
resourcefulness
in using the
things at their
ready com-
mand.

The possibil-
ities of the ap-
paratus were
well brought
out at the Mil-
itary Tourna-
ment recently
held in Madi-
son Square
Garden, New
York. A tower
w a s hastily
constructed of
timber lashed
together with
rope, and the
projector was mounted on the top. Wire connection
was made with the generator, and the searchlight
was very advantageously used from this elevated po-
sition.

The newest form of sound records for phonographs
is a sphere. It is claimed that a spherical record be-
sides being compact, is capable of recording a speech
or song of considerable length,

no trace of
this current
reaches the
shores of
North  Amer-
ica. In the
North Atlantic
the condition
is much the
same. The
Gulf Stream
disappears as
a current long
before the
British Isles
are reached.

e et

The recent
violent earth-
quake at She-
makha near
Baku (Russia)
afforded some
very interest-
ing and con-
clusive data re-
garding the
rate of the

Northwestern Railroad on the new Overland express
which will be watched with much interest both by

railroad men and the public at large. The express in
question is equipped with telephones, which connect
not only the several cars, but can be connected with
local and long distance wires at any station along
the line. If this experiment proves successful the com-
pany will probably install a service, which will enable
passengers to telephone from a moving train,

earth’s vibra-
tion. She-
makha is some
1,400 miles distant from Moscow as the bird flies, but
the seismographic instruments in the university of
the latter city duly recorded the disturbance. The
earthquake occurred at 12:15 Shemakha local time,
and it was recorded in Moscow at 12:13 local time.
The difference in time between the two cities is 35
minutes, so the vibration of the earth’s crust traveled
over the 1,400 miles separating the two points at a
velocity of 40 miles a minute.
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HOME-MADE DEVICE FOR DECORATING GLASS.

One of the SciENTIFIC AMERICAN staff has deviseu a
very simple and inexpensive apparatus for cutting in-
itials, monograms and ornamental borders or bands
on glass articles, such as tumblers, bottles, hand mir-
rors, etc, with emery powder.

‘When a letter or the like is to be cut in the glass,
the glass may be held stationary by any suitable means
and then all that is necessary is about three pounds of
medium-grade emery and a funnel having a tube from
four to five feet long and one-fourth of an inch in
diameter. The initial is cut through a paper stencil,
which is fastened to the glass with mucilage, or
held in place by rubber bands. The emery, falling
through the tube and striking on the exposed glass,
will cut it quite rapidly, and three or four runnings of
the emery will form the cut sufficiently deep. It may
be stated that the stencil should be a trifle larger than
the desired cut in the glass.

To cut an ornamental band on a goblet, tumbler or
bottle, the work should be rotated slowly about two
inches below the funnel tube. The turning, of course,
may be done by hand; but this will be somewhat tire-
some, and thus tend to lessen one’s interest in the
work. A boy with a little skill can rig up an old
clockwork to do the turning, or the device illustrated
here may be constructed from material found about
the house. It consists of a suitably-mounted spindle,
having a block of wood or a large cork on one end to
fit snugly in the tumbler so as to support it, and also
secured on the spindle is a drum, conveniently a large
spool, from which a cord extends to connection with a
fixed double pulley and a movable double pulley to
which the actuating weight is attached. If it is not
convenient to procure pulleys, plates of metal, or even
of wood, may be pierced with holes, through which
the cord may pass, as shown in the cut; but, obviously,
pulleys are preferable because of the smaller friction
and wear on the cord, which last may be a small fish
line. When it is desired to inspect the progress of the
work, the flow of emery may be cut off by a small cork
attached to a string. When the string is loosened the
weight of the emery will force the cork into the upper
end of the funnel tube. The spindle should be pro-
vided with a crank for convenience in rewinding the
cord, and during the rewinding the work of the emery
may continue.

A NEW VARIABLE SPEED TRANSMISSION.

The special device which accomplishes the changes
of speed plays a very important part in mechanics in
general and particularly in a
gasoline automobile. All the
ingenuity of the various con-
structors has not as yet re- f
sulted in the complete and defi-
nite solution of the problem
of a transmission where the
modifications of speed are pro-
gressive, silent, and without
shock. The necessity for an
arrangement of this kind in a
gasoline carriage results from
the nature of the motor itself,
which will operate satisfactor-
ily only under certain condi-
tions and within certain limits
of speed and power. For in-
stance, if the shaft of the mo-
tor be connected by an invari-
able transmission device to the
driving axle of the -carriage,
and a -proper speed reduction
to run the vehicle on the level
is used, the increased resist-
ance to traction on a grade
would stall the motor. It
would be incapable of adapt-
ing itself to the changed con-
ditions and would simply re-
fuse to work. Notwithstanding
the many inventions which
this problem has called forth,
it is still generally solved in
most instances by putfting un-
der the control of the operator
three or four different speeds.
He passes from one to the
other with sudden jerks and a
disagreeable racket which tell
well enough to what harmful
shocks the mechanism must be
submitted. Certain construc-
tors just as often connect the
two shafts through trains of
gears, when they wish to: ob-
tain different speeds. This ar-
rangement is difficult to ope-
rate, noisy, and heavy, while in
order to modify certain of its
defects as well as to avoid
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breaking off the teeth of the gears, friction clutches
are often added, which increase the weight, size, and
price of the apparatus. Other manufacturers have re-

course to belt transmission, which is assuredly more

GRAVITY METHOD OF ENGRAVING GLASS WITH SAND.

pliable and quiet. But here again it is necessary to em-
ploy numerous pulleys and belts in order to obtain the
different speeds. Parallel cones set inversely with a
belt capable of being slid on them laterally, and thus
of producing all possible speed variations, have also
been thoroughly tried, but the adherence of a belt on
a conical surface is always more or less defective.
Numerous and eminent inventors, including such men
as Edison, have attempted to find a practical solution
of this problem. “As long as it applies to the trans-

Fig. 2.--DETAILS OF THE TRANSMISSION.
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mission of small powers only,” says M. Hirsch, “the
problem is relatively easy.” Among other devices at-
tention should be called to the transmission by means
of rollers that can be moved to variable distances from
the center of a flat disk or from the point of a rotating
cone. This principle has been used in numerous differ-
ent forms, one of the most remarkable of which is that
of the American constructor Sellers. Mention should
also be made of MM. Bataille & Bloom’s expansible
pulleys, on which the round or V-shaped cord or
belt runs on the circle of intersection of the sides of
the pulley, which is varied in diameter by moving the
sides together or apart. Analogous transmissions have
been devised by Richard Simms, Gordon, Reeves, and
others. These systems are inadequate for the trans-
mission of any large amount of power, and when com-
paratively large powers are to be transmitted it is
necessary to employ a wide flat belt running on a pulley
adapted to it. The problem has therefore remained
unsolved up to the present. Now, however, we are
happy to state that the new form of pulley devised by
M. Roger de Montais has at last furnished the ingenious
and complete solution which has long been awaited.

The question may be asked as to what is necessary
for the complete solving of this problem. The essen-
tial feature is that the two connected pulleys, which
form the transmission at normal speed, be able to
gradually change in diameter while the apparatus is
in full operation, one contracting and the other ex-
panding without the belt’s slackening. This is
precisely what occurs with M. de Montais’ pulleys. The
arrangement consists of two expansible pulleys with
cylindrical rims which carry a wide, flat belt; and
suitable levers for varying the same. The rim of each
of the pulleys is made up of sections, and each sec-
tion is supported by two rods forming a V and pivoted
to the section at the apex of the latter. The center of
each of the rods forming the V is connected by a
short rod to a central holder fast on the shaft between
the legs of the V, the whole forming a lozenge-shaped
frame, as will- be seen by a glance at Fig. 2. As
these supporting frames are all equal, they expand and
contract together. They are made of light rods cut
from sheet steel, which, being somewhat elastic, will
give a little.

The middle of the pulley is in three parts. The cen-
ter part, as just stated, is fast on the shaft, while the
two side holders slide along it, thus bringing together
or forcing apart the ends of the V-shaped supporting
arms, which results in expanding or contracting the
pulley. When the latter is contracted to the fullest
extent, all the sections of the rim are close together,
thus forming one continuous
surface. The sections are con-
‘ nected by a circular lazy tongs
i which serves to brace them.
The pulley is driven by the
central part or the hub, which
is fast on the shaft and which
transmits its movement of ro-
tation through the pairs of
small steel arms connected to
it and to the V of every seg-
ment of the rim.

The transmission is com-
posed, as has already been
shown, of two expansible pul-
leys connected by an endless
belt, the tension of which tends
to contract the pulleys and
force aside the movable hubs.
The inventor counteracts this
tendency by means of springs
coiled around the shaft and
pressing inward the movable
hubs. The springs bear against
rings mounted on the shaft,
and in such a manner as not
to cause any undue friction.
The pressure of these springs
diminishes as they lengthen,
but at the same time the diame-
ter of the pulley increases as
well as the opening of the V
formed by the jointed support-
ing arms. The result is that,
if the power and flexibility
have been correctly calculated,
the belt is always held quite
taut. Protection is had, there-
fore, from accidental slipping
of the belt, which is often so
disastrous and difficult to evade
in all ordinary belt transmis-
sions. In fact, the antagonistic
effort of the springs takes up
automatically any shrinkage or
stretching of the belt that may
occur in service without, how-
ever, producing anything more
than a very slight variation in
the diameter of the pulleys,
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Thus the two great disadvantages of belts—slipping
and excess of tension—are done away with at a single
stroke.

Another advantage of the apparatus is that it is only
necessary to govern one pulley in order to obtain the
different speed variations. If the diameter of this
pulley is changed, by suitable mechanical means, since
the belt is always of the same length, it necessarily pro-
duces the inverse modification of the other pulley up to
the point where equilibrium is re-established between
the tension of the belt for which the apparatus is set
and the pressure of the springs.

The mechanism that causes the pulley to contract
or expand consists of two levers—one on each side—
fastened at one end to fixed pivots and having their
centers attached to the movable ends of the hub. The
other ends of the levers have holes suitably threaded
to travel on endless screws which are cut on either end
of the same transverse rod, one left-handed and the
other right-handed. This shaft is revolved by turning
the handle shown, to which it is connected by bevel
gears; and since it is threaded in the inverse direction
on its two halves, the two rods are forced apart or to-
gether, according to the direction in which the handle
is turned, thus contracting or expanding the pulley.
The transmission is thrown in or out of gear by a
special lever acting on the other pulley and tending to
contract it without affecting its mate, thus making the
belt loose and allowing it to slip. This lever is not
shown in the illustrations, but it engages the throat of
one of the outside hubs in a ball thrust bearing.

The view of the transmission that we show was made
from one which was given a series of rigorous tests at
the end of which a very eulogistic report was made to
the Society for the Encouragement of National In-
dustry by the late M. Hirsch, professor of me-
chanics at the Conservatory of Arts and Trades. This
apparatus furnished easily—without any slipping of
the belt—all desirable speeds, at several different pow-
ers. The transmission was easy and silent; and rapid
changes, when under full load, from the highest to the
lowest speed and vice versa, were obtained with per-
fect control. A recent application of it to an automo-
bile gave the most satisfactory results. This vehicle,
which was exhibited at the Automobile Show, has at
this writing been in operation several weeks without a
breakdown or hitch of any sort.

That the apparatus is partially automatic in opera-
tion, renders it particularly useful in connection with
lathes, drills, calenders, and many other machine tools
which require transmissions without shock and noise.
It is applicable, moreover, to the most diverse powers—
to 400 horse power as easily as to 10. Because of its
adaptability to such widely varying ranges of power
and to so many different fields of usefulness, we thought
it of sufficient interest to be made known.

For the above description we are indebted to La
Nature.

-t —
Wireless Telegraphy Rivalry.

Almost daily the press of England and United States
publishes an utterance that comes either from Marconi
or Slaby. Marconi maintains that his German rival
simply copied his method. The German professor in-
dignantly denies it. But Marconi and Slaby are not
the only figures in this little wireless telegraphy war.
Dr. Braun, who is also an inventor of an ethereal
telegraphic system, insists hotly, at regular intervals,
that he is the man to whom the success of space com-
munication is due. Siemens & Halske, who manufac-
ture his apparatus, evidently believe so too, for they
have brought an action against the Allgemeine Elec-
tricitaets-Gesellschaft, the owners of the Slaby-Arco
patents, and will also institute proceedings against
the English Marconi Company. Up to the present time
this little opera bouffe war has found its expression
chiefly in a refusal of the rival companies to receive
one another’s messages when sent from stations or
ships. Now it seems that the daily press is called upon
to take up the matter, and then the courts will follow.
If the strife is not soon settled, we may have a duplica-
tion of the long controversy that followed the intro-
duction of the telephone.

According to the Centralblatt fiir Accumulatoren-
und Elementenkunde, a German company is building
electric tugboats with some success, these boats being
employed for touring purposes regularly between Zehn-
denick and Berlin. The boats are 14 to 15 meters in
length, 3.25 meters in width, and have a draught of 1.05
meters, and are able to tow barges of 150 tons at a
higher rate than the steam tugs usually employed for
this purpose. The chief advantage offered by these
electrically propelled tugs is that their displacement
is considerably less than that of steam tugs of equiva-
lent drawing power, and they are, therefore, peculiarly
suited for towing purposes in shallow and winding
canals or rivers. The transport of goods by water is
said to require only one-fifth of the drawing power
required for transport by rail, so that this develop-
ment of electrically-propelled tugboats is worthy of at-
tention.
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That the Marconi system is apparently on the road
to commercial success, would seem to be indicated by
the formation of a huge company for the purpose of
exploiting the invention. The Marconi Wireless Tele-
graphy Company of America, according to Marconi,
was recently founded and capitalized at $6,150,000.

Marconi has finally decided on Table Head, 15 miles
from Sydney, as the location for his Cape Breton sta-
tion. He told the officials of the town that flashes
from the trolley wire would interfere with his system,
and asked if the town could not take some action in
the matter. Forthwith a meeting of the Council was
called. A resolution was passed that for a period
of five years no trolley line was to be operated within
a third of a mile of the station. Marconi says that
the work of building the station will begin at once
and will be completed within three months.

It is announced that the Marconi Wireless Teleg-
raphy Company have undertaken to install the Mar-
coni apparatus at certain places in the Congo Free
State. The district particularly in view at the present
time is that around the Upper Congo River, and the
first installations will be made at Banana, the post of
the north side of the Congo estuary and St. Paul de
Loanda, in Portuguese West Africa. It is intended
later to connect up Boma, the capital of the Congo
State, with Banana in the same way. The apparatus
for the first two places mentioned is now on its way
to Congo Free State on board the Belgian liner “Al-
bertville.”” It is said that the intended exploitation of
wireless telegraphy in this part of Africa is the re-
sult of the success achieved in the experiments which
have been going on between Frinton (near ‘Walton-on-
the-Naze), in Essex, and Withernsea with the Marconi
system. The distance between these two stations is
158 miles, 85 over land and 73 over sea. Banana and
St. Paul de Loanda in Africa are two similarly separ-
ated points, and are, therefore, expected to give equally
satisfactory results with wireless communication.

George Westinghouse has stirred up what may prove
to be a hornets’ nest in pointing out certain dangers
which, in his opinion, should be guarded against in
the fitting of trains with electrical apparatus. Mr.
Westinghouse says: “It is not very apparent how
these dangers can be guarded against. A lifelong ex-
perience, however, in connection with safety appliances
upon railroads has caused me to view the subject from
quite a different standpoint from that usually taken,
especially by inventors and promoters, and in some
cases by manufacturers of electrical apparatus, who
evidently dislike to emphasize the dangers attending
the application of so much electrical machinery be-
neath the ordinary combustible cars now generally in
use and the utilization of which has been contem-
plated in order to keep down the total cost of in-
stallation.

“l believe a further useful purpose will be served
by particularizing some of the dangers to be guarded
against in the fitting of trains with electrical appar-
atus:

“l. A great advantage of electric traction is the pos-
sibility of a much higher_ speed. This, however, while
not extending the vision of the engineer in charge of
the apparatus, will require a greater distance within
which to stop the train. )

“2. When many tons of electrical apparatus are dis-
tributed beneath several cars of a train, and of neces-
sity more or less loosely supported, and between which
and the rails and roadbed there is but a small clear-
ance, it is evident that much greater precautions will
have to be taken than is ordinarily the case with the
running gear of the present steam cars, derangements
in which have often been the cause of accident.

“3. Electrical apparatus supported beneath the car
can develop, by means of a short circuit, heat energy
sufficient to instantly ignite cars of wood construction,
and this has occurred repeatedly, notwithstanding the
presence of safety appliances, intended to guard against
such occurrences.

‘4, When a total wreck results from an accident,
_and experience has shown that accidents are inevitable,
whatever the mode of propulsion, the débris scattered
over the ‘live’ and other rails would render useless the
ordinary circuit-controlling devices which may be lo-
cated upon the cars. This emphasizes the importance
of a non-combustible construction of cars.”

—_—— A — ——————
Santos Dumont Arrives in America.

The steamship “Deutschland” brought with her on
April 10 Alberto Santos-Dumont, who comes to Amer-
ica for the purpose of winning the large prize at the
St. Louis Fair. After the St. Louis airship trials he
will return to Europe for the purpose of competing for
the Pearson prize in England. In July or August he
will again come to this country, if a suitable prize be
offered, in order to test a dirigible airship in New York
city. Santos-Dumont brought with him a portion of
the machinery of his new airship, the seventh which he
has designed.

ArrIL 19, 1902.

Automobile News,

Signor Zanardelli, the Italian Prime Minister, has
issued orders prohibiting the Nice-Abazzia automobile
race on Italian territory. French automobilists have
held an indignation meeting in Turin. The race is
definitely declared off.

The French Minister of the Navy has recently made
tests of some gasoline launches for light artillery at
the port of Lorient. Propelled by an Abeille motor,
these boats have given excellent results, thanks to
the auto-incandescent igniter, which does away with
all danger of fire. Electric ignition was given up
for this purpose, since the batteries had such a short
life they could not be depended upon.

Mr. Frederick R. Simms has invented an armored
automobile for war purposes, that is just now attract-
ing considerable attention at Crystal Palace, London.
Although specially designed for coast defense, the ve-
hicle is said to be suitable for offensive work as well.
Such is its power that it can drag guns into position
and haul stores and men. The motor is of 16 horse
power. The speed of the vehicle is 9 miles per hour.
A carrying capacity of 12 tons is claimed. Fuel for 200
miles is carried in a tank. The armor of this curious
fort on wheels consists of two automatic, quick-fir-
ing Maxims, and several thousand rounds of ammuni-
tion. A rope ladder and searchlights form part of the
equipment.

The German War Office has offered three prizes of
10,000, 5,000 and 2,500 marks respectively for the
best motor vehicles for military use. The machines
must be ready for testing by February, 1903. HEach
automobile must be driven by alcohol; must be
chiefly adapted for the transportation of military sup-
plies and artillery; must not weigh less than 8 tons;
and must have a tractive power of 16 tons on good
roads. The vehicle must be able to travel on soft or
rough ground and also through water 18 inches deep.
A limit of 20 inches has been placed upon the width
of the tires. Unfortunately the competition is open
only to automobile makers of Germany; otherwise our
own manufacturers might havg a chance to show what
they can do in the way of building alcohol machines.

An electric automobile ambulance was one of the fea-
tures of an exposition which was lately held at Frank-
fort, in which life-saving and accident appliances were
exhibited. The ambulance is very well arranged, and.
the stretcher carrying the wounded person may be
placed inside and the vehicle closed. 'The city of
Hanover has purchased this vehicle. The ambulance
is arranged to open at the side and the stretcher is
thus introduced: A pair of large doors open to the top
and bottom; the lower door takes a horizontal position
and is provided with rails by which the stretcher may
be slid easily into the interior. The hollow portion of
the inside is finished in polished wood so as to be
easily disinfected. There is space in the interior
for two assistants. The Dbatteries are placed partly
under the conductor’s seat in front and partly in a
box which rests on the rear axle. Two motors arc
used, and these drive the rear wheels by chain gear-
ing. The motor and transmission devices are quite
independent of the body of the ambulance, and are
mounted on a specially designed truck in order to
avoid all shocks or noise. The vehicle makes an aver-:
age speed of 10 miles an hour. The battery weighs
1,300 pounds for a run of 20 miles without recharging.

Automobile clubs are now established all over the
United Kingdom, mostly in affiliation with the Central
Automobile Club of Great Britain and Ireland, which
is now agitating for the removal of the restrictions
placed on motor vehicles by the act of 1896, which re-
moved earlier absurd regulations, such as that no
mechanical vehicle should proceed along the ‘public
road at a speed of more than four miles an hour, and
that each one must be preceded by a man with a red
flag. Electrical World and Engineer says that in a
long letter addressed to the press and signed by the
presidents of the councils of the French, Swiss, Bel-
gian and Austrian automobile clubs, and also by all
the chief British automobilists, cogent reasons are
put forward for an amendment of the act which pre-
vents an automobile being worked at a speed of more
than 12 miles an hour, even on a straight road free
from trafficc. The protest points out that the system-
atic prosecutions and heavy fines imposed for cpnstant
breaches of this law are damaging an industry whose
importance can be inferred from the fact that in Oc-
tober last, probably the quietest month in the year,
$227,205 left the country for France, Germany and the
United States for the purchase of automobiles. Eng-
lish manufacturers are also protesting against these
restrictions, which, they say, hamper the automobile
manufacturing industry at the present time, owing
to the prejudice against automobiles, the systematic
prosecutions and the heavy fines imposed for breaches
of the 12-mile-an-hour limit, thus damaging an in-
dustry which is encouraged in almost every country,
so that a source of employment for thousands of men
is checked, and English automobilists are still order-
ing, to a great extent, machines from ahroad.
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THE MECHANICAL WORK OF THE TWELFTH CENSUS,
BY EDWARD W. BYRN.

Now that the Census Bureau has been made a per-
manent branch of the government, it attains the dignity
and importance which its merits deserve. A popular
impression prevailing among a large number of peo-
ple is that the main part of the work of the Census is
the taking of it, that is to say, the gathering of the
data. That nothing could be more erroneous is evi-
denced by the fact that, by legislative enactment a
single month only was allowed for the taking of the
Twelfth Census, while two years were given within
which to tabulate the data. The data collected can
have no meaning or.value to the legislator and the
student of sociology and political economy until class-
ified into categories which form a basis for compari-
sons and conclusions. This is the real work of the
Census Bureau, and it is of enormous proportions.
The last decade of the nineteenth century added to the
wealth of our country, according to Mulhall, twenty-
five billion dollars, which is estimated to be more than
the nation was able to save from the discovery by
Columbus to the breaking out of the civil war. It also
added immensely to the growth of our country in pro-
ductive resources, in population and in problems
sociological and economic. Upon undertaking their
work therefore the officials of the /Twelfth Census
found confronting them such a demand for further
data and more light affecting these interests, that new
and extraordinary instrumentalities were invoked to
shorten the labor, extend the tabulations, and increase
the accuracy, speed, and effectiveness of the clerical
force in separating, segregating, and classifying into
categories the vast amount of data. The machine has
been adapted to this work and made to take the place
of the erring eye, the faulty memory, or the careless
hand to such an extent that \i:o-day the Census Office
rresents the appearance and busy hum of a vast ma-
chine shop rather than that of a great counting-housexx
Electricity has lent its expedition and subtle force to
supplement human service, and
the clerical work, largely eman-
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now, in a group, brought down, and those which are in
line with holes in the card will descend through said
holes and, by touching the mercury below, will close
so many separate electric circuits. Those pins which
do not find holes in the card below them do not pass to
contact with the mercury and do not close their in-
dividual electric circuits. Each pin and its mercury
cup are terminals of a separate electric circuit passing
through an electro-magnet controlling a counter or reg-
ister. The pins are carried in a frame known as a pin-
box. It will thus be seen that the so-called pin-box is
a sort of electric permutation circuit controller, and
that the circuit closed through any one counter or reg-
ister will be determined by one position of a hole in a
card, and another circuit through another counter by
another position of a hole. This gives the machine a
mechanical selective action and constitutes its mode
of thinking, as it were. .

There are two kinds of punching machines. One is
for population and the other for farms. In the farm
punch the card is automatically moved through the
machine under the punches, which correspond in num-
ber to the ten numerals, with one extra punch. In the
population punch the card is held fixedly in a holder,
and a swinging lever arm bears at the handle end a
position-finding stylus, which has below it a large key-
board of holes exactly corresponding in number, posi-
tion, and grouping with the number, position, and
grouping borne by the blank card. When the stylus
is depressed into a certain hole in the key-board a
punch, about mid-way of the lever, finds and punches a
hole in the exact spot on the card corresponding to the
hole on the key-board into which the stylus was de-
pressed. Simpler and more recent is the farm card.
In punching the spaces indicating dollars the units
are, for economy sake, disregarded; thus 400 means
$4,000; 150 means $1,500, and so on. The three col-
umns to the left of the card simply divide the farms,
their incomes and products, into ten groups, the first
column giving ten sizes of farms, the second giving
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card at the pin box, which is made to close a circuit
through any one of the magnets of the curved seg-
ment. Such magnet when energized is made to release
a trip pawl that is thrown into the path of the swing-
ing arm and, striking an attachment thereon, causes
the turning pawl of the swinging arm to engage an
adding wheel and turn it a greater or less number of
spaces according to the position of the magnet in the
segmental series which has been energized.

A card to be tabulated on one of these machines is
required to be placed by the operator beneath the pin-
box, the pin-box depressed and the card then removed
by hand. If the card is properly tabulated a little bell
rings simultaneously with the depression of the pin-
box. If a ‘card has not been properly punched, the
machine gives notice of the same so that the error
may be corrected. When the card is removed, it is
placed by the operator’s hand in one of a series of com-
partments in a case for further classification, and to
facilitate this work the pin-box is made, through elec-
trical connections, to automatically open the proper
door of the compartment into which the card is to
be stored.

There are five different kinds of punched cards used
in the work of the Census Office. In the agricultural
division there is, in addition to the farm card herein
illustrated, another card known as the crop card. In
the population and vital statistics divisions there are
three different cards, namely, the individual card, the
family card, and the mortality card. In round numbers
there have been employed in the whole work of the
census something over 6,000,000 farm cards, 115,000,000
crop cards, 76,000,000 individual cards, 16,000,000 fam-
ily cards, and 1,300,000 mortality cards. The average
number of farm cards tabulated by the machine above
described was, for the month of June, 1901, a little
over 5,000 daily. This average has subsequently been
raised to over 8,000 daily. The crop cards are handled
more expeditiously, and 10,000 is the daily average.
The division of agriculture employs twelve of the large

farm-card machines and eighty-
six of the smaller crop-card ma-
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dence of the value of the in-

vention as a factor in the world’s work. YIhe Hol-
lerith system of mechanical punching and tabula-
tion had its inception in the preceding census\Land
its fundamental principles and instrumentalities were
described and illustrated in the issue of this paper
of August 30, 1890. The system, howeyer, has been
greatly improved and extended to meet the larger want
of the present time. The two main features of the
system are, first, a punched card, and, secondly, means
for transferring its legend mechanically to registers
which classify it into groups or categories and add
the units thereof to form sum totals for the groups/
The punched card varies somewhat in size and shape
according as it is for population or agriculture. Gen-
erally speaking, it is from 5 to 7 inches long and 3
inches wide, and until its values are explained and un-
derstood it is a very insignificant and blind piece of
paste-board. It stands between the enumerator’s re-
turn sheet and the tabulating machine, and is the
means by which the tabulating machine is made to
mechanically discriminate in classifying the data
borne by the card into groups, classes, or categories.
The punchings in the card are not for the purpose of
a public record, but are intermediary instrumentalities
and the positions of the punched holes in the card
mean everything to the tabulating machine. By the
special location of a hole within the limits of certain
boundary lines on the card it means one thing, and in
another position it means another thing, and it is this
position of a punched hole in a card that enables the
tabulating machine to afterward transfer the value of
that particular position of a hole on the card to a
gang of counters and registers classifying the data
into groups and adding the totals. It is done in this
way: The card having been punched with holes to
signify by their positions on the card the information
contained on the written enumerator’s schedule, the
said card is put in a tabulating machine, where it acts
as a stop diaphragm between a multiplicity of little
spring-seated pins above the card and a corresponding
series of mercury cups below the card. The pins are
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A FARM CARD, AS USED IN CENSUS CALCULATING MACHINE.

ten sources of income, and the third ten sizes of in-
come, which are arbitrarily indicated by the figures
and interpreted by an explanatory key.

The card having been punched, is then placed in a
tabulating machine. The front view of a group of
four tabulating sections shows the pin-box, and the
handle for raising and lowering it being shown on
the right. The rear view illustrates the quadrantal
segments of electro-magnets arranged in rear and above
the adding wheels. This view shows also the multi-
plicity of electric cables connected to the magnets and
leading to the pin-box. It is not practicable within the
limits of space available to describe in detail the tab-
ulating and adding devices. It must suffice to say
that a punched card is placed below the pin-box on the
subjacent table surface bearing the mercury cups
shown on the right of Fig. 5, and, the pin-box being
brought down by the operator by means of the handle
bar, the card automatically selects its counters or add-
ing wheels as hereinbefore described. To explain how
the machine adds, i. e, how a group of units is at one
operation transferred to the adding wheel, reference
is made to the rear view. For each adding device
there is a quadrantal series of nine electro-magnets ar-
ranged in an arc about the adding wheels. A radial
arm oscillates or swings about the center of the adding
wheels, and in its sweep a pawl carried by it is made
to, turn the adding wheels any number of spaces ac-
cording to the number to be added. This is accom-
plished by causing the turning pawl of the swing arm
to act on the adding wheel sooner or later in the sweep
of the arm. If it acts immediately on starting it turns
the adding wheel nine spaces and adds 9. If it does
not act until it has passed the fifth magnet it turns
the wheel four spaces and adds 4. The timing of the
action of the pawl on the adding wheel as the arm
sweeps over the same is effected by the segmental
series of electro-magnets as follows: Each magnet is
:onnected to the electrodes of the pin-box, and the
selection of a particular magnet in the curved series
is controlled by the selective action of the punched

plane, and the mercury cups are
replaced by spring jacks. The
machine itself successively feeds
each card to the pin-box or circuit controller and tabu-
lates its data automatically. If an improperly punched
or distorted card happens to be in the lot it is automat-
ically thrown out into a special receptacle for it, while
the properly registered cards go to their own compart-
ments. These machines have been used experimentally
in the census work, and the following has been re-
ported as the result of tests, viz. that in six and a half
hours 87,000 cards were tabulated on 27 counters, forty
to fifty minutes of which time was occupied in taking
the readings from the counters. In the automati¢c ma-
chine there is one man to feed the cards in bulk and
one man to take the readings from the counters, but
each of these'men may perform this service for a num-
ber of machines. It is estimated that the automatic
machine is capable of doing at least six times the work
of the hand machine.

For courtesies received in gathering the foregoing
data thanks are due to Dr. LeGrand Powers, Chief of
the Agricultural Division of the Census Office.
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The Current Supplement,

Mr. Randolph I. Geare’s article, “From Raft to
Steamship,” is continued in the current SUPPLEMENT,
No. 1372. The third part of this interesting discussion
is devoted to modern sailing ships, and is well illus-
trated by half-tones representing standard types. L.
Price-Edwards concludes his article on “Sound Signals.”
“Some Notes on Steam Turbines” is the title of an
illustrated paper by F. J. Warburton, in which a most
important phase of modern steam engineering is
treated. The account of the Paris Automobile Show,
begun in last week’s SUPPLEMENT, is concluded. A. D.
Elbers contributes a most important article on “Tests
and Constitution of Portland Cement.” Coming as it
does from a writer who has given no little thought to
-the subject, the article should be of wide interest.
Among minor articles may be mentioned an account
of the work at the World’s Fair, city of St. Louis,
“Texas 0il for Locomotive Fuel,” “Lumiére Process of
Color Photography,” and ‘“Pressure of Luminous Rays.”

.
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A BOAT ON WHEELS.
BY JOHN L. VON BLON.

The queerest ship that ever sailed is a yacht on
wheels, a graceful land-going clipper, that glides over
the pathless stretches of sun-blistered plain, and car-
ries her plucky navigators to and from their gold mine
in the desert. Solitary gold hunters who have
seen her white sails silhouetted against the bleak
brown background in their aimless wanderings have
brought to the outer world

Scientific American

forty miles in eighty minutes. She answers her helm
perfectly and sails about as “close” to the wind as the
ordinary water craft of her size.

A fast ride on “Desert Queen,” amid surroundings
more desolate than the lonely sea itself, is a thrilling
and exciting experience. You go dodging between the
dots of greasewood and cacti as you leave the camp
for the solitude when the wind rises. Here and there
grotesque yucca trees stand like sentinels, with gaunt

APRIL 19, 1962,

tains to Death Valley. Wilder becomes the speed, and
you hang on frantically with both hands and find it
hard to catch your breath. The man at the helm and
the man hauling in canvas are too busy to see you
gasp and shiver, but at last the sails are all lowered
and the wonderful voyage is ended. But then it has
not begun to blow yet on the Mojave Desert! Thirty
minutes later you could not stand anywhere on the
ground over which you have passed without a .post to
cling to!

strange and ludicrous tales of a e
phantom ship that sped by them
like a bird on the wing. The
spectacle of a trim-built craft
such as ordinarily belongs to the
sea skimming over that barren
expanse where not a drop of
water ever falls might well
alarm less superstitious persons.

This vehicle was built by
Charles S. and Carl H. Hoyt,
brothers, of Cleveland, O., eight
months ago, and has been con-
stantly in use since, running
thousands of miles. Her own-
ers have a gold mine in the
buttes near the station of Rosa-
mond, on the western border of
the desert, and owing to lack of
a suitable site they established
their camp nine miles away.
Between this place and the mine
is a remarkable dry lake. Its
surface is as hard as concrete,
and swept as smooth as a tennis
court by the sands forever
driven over it by the fierce
winds rushing down through the
Tehachepi Pass. While trudg-
ing wearily over this level tract,
before a gale that almost blew them off their feet,
one of the Hoyts suggested that if they had a wagon
with sails they might make the trip easier and quicker.
This idea was followed out and with surprising suc-
cess.

With only saw and ax and hammer and knives for
tools, the young men began the work of construction.
The material available consisted of the odds and ends
to be found around a mining camp. The first requisite
was a support for the machine, and for this the axle
of an ordinary worn-out buggy was used, two iron
wheels 30 inches in diameter, which had done service
on a farming implement, being attached. Other parts
were improvised with similar skill and ingenuity,
and after a month of diligent application the work-
men turned out a stanch ‘“boat,” 14 feet long, 8 feet
across in front and tapering to the rear, with a mast
15 feet high, mainsail 10 feet on the boom and 10 feet
on the mast, jib and jibboom to match. A steering
contrivance like those on hook-and-ladder trucks was
devised, and “Desert Queen” stood ready for her trial
trip. The initial run
was doomed to end in
disaster. While tear-
ing along before a
strong wind at a ter-
rific rate the machine
got beyond control and
a sudden gust brought
her to grief with a
crash. Bruised men,
broken timbers and
wrecked sails littered
the ground. Neither of
the Hoyts will ever for-
get -the experience, for
they will always bear
the marks of the cas-
ualty as a reminder.
Nothing daunted, they
set to work rebuilding,
and after many days re-
paired the damage and
made necessary im-
provements, and now
she carries her owners
and their tools and sup-
plies to and from the
mine daily, and often
on Sundays and bholi-
days they take out ex-
cursion parties of half
a dozen people, usually
admiring visitors who have gone many miles to see
the sight. Hundreds have been attracted to Rosa-
mond from all directions for a look at “Desert
Queen.”

Speed is the astonishing quality of the craft, and
almost beyond belief. Time and again she has sailed
fifty miles an hour on the dry lake in favorable winds.
On the open desert she has been speeded up consider-
ably, and once is said to have made a straight run of
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YACHTING ON THE GREAT DESERT.

arms outstretched to reach you; horned toads scurry
away over the hot sands, and lizards dart, looking like
blue streaks, for the shelter, but not always quickly
enough, for the “Queen’s” wheels have crushed many
before they could move; jackrabbits go skittering
through the brush, and little ash-colored desert chip-
munks scatter the sand about in their frenzied haste
to get into their retreats; now and then a coyote, long
and gray and lean—the picture of starved want—rises
upon his scraggy hind legs and sniffs; occasionally
you will run over a deadly “sidewinder” (rattlesnake)
and hear the whirring of the rattles, or pass the
bleaching bones of some poor creature that suffered
the horrors of starvation and probably sucked the
blood from its own parched tongue before the end
came.

These are familiar scenes, and at first you notice
them. Then the wind grows stronger and the pace
madder. You tie a string to your hat and anchor it
to your suspender; your handkerchief is whipped from
your neck and goes sailing and writhing up and away
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IN THE GUN SHOPS AT ESSEN.

—away out of sight almost before you realize that it is
gone. The wind here is different from any that ever
blew in any other part of the world. The “Queen” is
fairly flying now and but a little sail is up. The air
is filled with sand and pebbles as large as buckshot,
and they pelt you hard; all around towering spirals of
dust—small end of the spiral down—go springing
across the plain, whirling up sand to feed the terrible
storm that is sweeping from the Sierra Madre Moun-
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SOME INTERESTING FEATURES
OF THE KRUPP WORKS AT ESSEN.
BY HENRY L. GEISSEL,

One of the most attractive
features at the Columbian Expo-
sition in Chicago was that of the
great Krupp works. Since that
time this firm has made no sim-
ilar exhibition, but it is just an-
nounced that a display, which
will cost over a million dollars,
is being arranged for the indus-
trial exposition to be held in
Diisseldorf. There is no indus-
trial plant in the world the story
of which is more interesting.

Within a few German miles of
the Rhine, north of the Ruhr,
in fertile, undulating, yet not
attractive country, surrounded
by the most important coal
mines in Germany, lies the town
of Essen. With the exception
of a time-honored cathedral, Es-
sen, despite its age, can boast of
no historical relic of ancient
days. The square before the
town hall is embellished by a
bronze monument from the mas-
ter hand of the sculptor Schaper, representing not a
king or hero, but a man clad in a simple citizen’s coat,
whose right hand rests on an anvil, and whose pene-
trating eyes are overhung by a thinker’s brow. The
granite pedestal bears in golden letters the words:

“ALFRED KRruUPP.”

The town of Essen has erected this life-like statue
in grateful commemoration for generations now and to
come of her most distinguished son. For this man,
sprung from an old and honorable family in Essen,
within the time of half a generation, raised the small
unknown country town to its present importance and
celebrity. He did not sit in the Council of Aldermen,
but in the small steel foundry, inherited from his fa-
ther, which employed hardly a dozen workmen. This
steel foundry, however, rose to world-wide fame, and
grew beyond all limits. At the time of Alfred
Krupp’s death, in 1887, the number  of employés and
workmen of his works was 25,000.

On April 1, 1901, the number of hands employed in
all the Krupp works, including 3,823 engineers and
office men, amounted to
46,077. A few figures,
for which the writer is
indebted to the courtesy
of the administration of
the Krupp works (who
also, by the way, sup-
plied the photographs
reproduced with this
article), show the im-
mense extent of Krupp’s
establishments.

During the year 1900
the works at Essen con-
sumed 937,172 tons of
coal, or an average of
3,123 tons per day, rep-
resenting four railroad
trains of 40 cars, each
of a capacity of 20 tons.
The other Krupp works
consumed 655,125 tons,
making a total of 1,592,
296 tons, or 5,307 tons
per day. The consump-
tion of water at the Es-
sen works, during the
same year, amounted to
560,000,000 cubic feet, or
equaled the annual
Wwater consumption of
the city of Amsterdam.
The gas consumption at the Essen works in 1900 was
665,000,000 cubic feet, as compared with 660,000,000
cubic feet consumed in 1900 by the city of Breslau.
The number of gas-lights outside of the workshops was
2,658, and that within the shops 43,012. The gas works
of the Krupp works is the sixth largest in the German
Empire.

The electric plant of the steel works includes seven
distributing stations, 128 miles of cable, 1,062 arc
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lights, 9,097 incandescent lights, and 304 motors. The
railroad system of the Essen works has a combined
length of 68 miles, and the rolling stock includes 44
locomotives and 1,920 cars, while the telegraph system
has a length of 52 miles and 37 stations, equipped with
58 Morse apparatus. Besides their own system,
18,037 telegrams were dispatched and received
from the State Telegraph. The telephone service
‘includes 39 stations, with 358 apparatus, the
length of the wire lines being 278 miles. The
-average daily calls during 1900 were 1,100.

Krupp’s fire brigade consists of 110 men, 86
<€lectric signal stations, and 492 fire hydrants.

There were in operation at the Essen works
.during the year 1900: 1,600 various ovens and
fires, 4,555 machines and machine tools, 132 steam
hammers, 30 hydraulic presses, 316 . stationary
.steam boilers, 497 steam engines, 558 cranes. In
.addition to the Essen works, the firm of Friedr.
Krupp owns and operates the Annen Steel Works,
formerly Asthower & Co. which Krupp acquired
in 1866, and whose proprietor he made a member
.of his directorate. These works supply chiefly
.gun barrels, ship and railway materials, rudder
frames, locomotive and car wheels, etc. About
1,000 hands find employment at Annen.

During the year 1893, the Gruson works of
Buckau-Magdeburg became Krupp’s property.
These works make a specialty of the manyfacture
.of iron-clad turrets, mining machinery, etc. Last
year some 4,000 men were employed at the Buckau
works.

The Germania Shipbuilding Yards, at Kiel, wers
.added to the Krupp properties in 1896. The yards
have turned out many battleships, cruisers, tor-
‘pedo-boats, etc., and built also the Imperial yacht
‘“Hohenzollern.”

The firm furthermore owns and operates four
‘metallurgical works with large blast furnaces at
Duisburg, Neuwied, Engers, and Rheinhausen;
steel works at Sayn, four coal
mines, 500 iron ore mines in Ger-
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calibers, with a charge of 93 pounds of smokeless
powder, fired a 174-pound shell a distance of 22,120
vards, or 12.6 miles. The curve of the trajectory

would have passed over the Alps near Mont Blanc
and its summit, which reaches an altitude of 21.594

5000 TON HYDRAULIC PRESS.
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rounds, the resistance and working of the mechan-

isms of the-completed guns and carriages are tested.

This ground also serves for ascertaining whether the

ballastic capacities of the guns are satisfactory. An-

other illustration shows one of the 5,000-ton hydraulic
forging presses. Four cylindrical columns sup-
port a solid transom, from the lower side of which
protrudes an iron cylinder 3.4 feet in diameter,
vrhich carries the hammer. A crane brings from
one of the open-hearth furnaces the mass of hot
steel, which is put on the anvil, and the ram de-
scends slowly and noiselessly upon the ingot, flat-
tening it like a piece of butter. The hydraulie
pressure used is 8,500 pounds per square inch,
yielding a total pressure of 5,000,000 kilogrammes,
or 5,000 tons. When this press makes only twelve
strokes a minute, and by each of them compresses
the ingot two inches, this would correspond to
the work of 666 horses.

The Krupp works, however, are not only en-
gaged in the manufacture of deadly weapons and
war material, but many other articles are made.
Steel rails, wire, iron and steel in bars and rods,
structural iron, steel and iron wheels, armor-
plates, sheet iron, steel forgings, steel castings,
anchors, rudders, stems for vessels, steel shafts
and cranks, springs, and many other things are
turned out in immense quantities.

The present owner of the firm of Friedrich
Krupp is Herr Friedrich Alfred Krupp, son of Al-
fred Krupp, and grandson of Friedrich Krupp.
Last year the German Emperor, while visiting the
Krupp family at their palatial country residence
at Hiigel, near Essen, bestowed upon Mr. Krupp,
who is a close friend of His Majesty, the rank of
an “Actual Privy Councilor of Commerce,” which
position, in Prussia, carries with it the title of
“Excellency.” At various times the Krupps have
been offered a baronetcy, but they always politely
declined, urging that they would rather rank

among the “first citizens” than
among the “last noblemen” of the

‘many, several mines in Spain, a
proving ground at Meppen, three
sea-going steamers, several clay,
brick and stone yards, sawmills,
etce.

One of the most interesting feat-
ures is the Meppen proving ground,
where heavy guns are tested.
‘The middle yoke of the great
traveling cranes for handling
heavy guns is calculated to carry
200 tons, and the cranes, by their
combined capacity, lift a 120-ton
17-inch gun from its 16-axle trans-
portation car and place it on the
-carriage. The big gun and its
four brothers are the largest in
the world. Their armor-piercing
projectile weighs 2,000 pounds; it
is of the height of a tall man, and
when propelled by a charge of 904
pounds of brown prismatic pow-
der, it has an initial velocity of
1,980 foot-seconds, and an initial
energy of 60,000. foot tons. The proving ground is
also equipped with a complete meteorological observa-
tory, in order to determine the resistance of the air,
the velocity and force of the wind, the density of the
air, temperature and barometric variations, etc. Some
years ago, in the presence of the German Emperor
and Herr Krupp, a 9.45-inch coast-defense gun, of 40
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PROVING GROUNDS AT MEPPEN, SHOWING THE TRAVELING CRANE FOR SHIFTING

HEAVY GUNS.

feet, and would have risen above the top of Mont
Blanc. Although this is the longest range ever
reached in an experiment, it is by no means the limit
which to-day can be obtained.

One of the cuts shows a view of the Essen shooting
range. This place is situated right in the works.
Pronerly speaking, it is not a shooting range, but
rather a very extensive
and costly testing place
for the gun shops.
Here, by a number of

empire.

Though Mr. Krupp dictates the
policy of his immense enterprise
—of which he is the sole owner—
in person, yet the general admin-
istration rests with a “Directo-
rium,” composed of twelve mem-
hers. The directorium is com-
posed of financiers, engineers, mil-
itary, naval, commercial and tech-
nical experts of highest standing.
It is a kind of cabinet, over which
the gun-king presides.

Some observations on the strue-
ture of Nelumbo, contributed by H.
H. Lyon to the Minnesota Botani-
cal Studies for 1901, throw con-
siderable doubt on the correctness
of the present position of the
Nympha®acee in the natural sys-
tem. According to him the fibro-
vascular bundles are closed and
are placed irregularly in the stem. The embryo at no
time possesses two distinct cotyledons. The single
cotyledon is at first quite undivided, but subsequently
becomes deeply two-lobed, each lobe growing rapidly
downward outside the endosperm. The structure of
the ripe seeds conforms more closely to the monocotyle-
donous than to the dicotyledonous type. The develop-
ment of the embryo closely resembles that of Pistia.
On these grounds the author proposes that the order
Nympheacee be removed from the Dicotyledons and
placed among Monocotyledons in series Helobiz.
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AN INSECT GEOMETRICIAN.
BY HERMAN MUCEERMANN, S.dJ., SACRED HEART COLLEGE, PRAIRIE DU
CHIEN, WIS,

Not less wonderful in its instinctive habits than
ants and bees, though of a still more insignificant size
and appearance, the Rhynchites betule L. is without
doubt one of the most interesting species of the whole
order of Coleoptera. In constructing the cradle for its
young this tiny black snout-beetle has for ages been
carrying out a problem which, at least in its entirety,
was not known to man before the year 1673, when the
great mathematical genius, Huygens, published his
celebrated ‘“Horologium Oscillatorium.”

It may prove of interest to hear some particulars
about this little architect, especially since, to our
knowledge, its species does not occur among American
Rhynchites. Therefore, in the following notes, I shall
endeavor to give a brief account of this beetle and its
problem, basing my remarks on the investigations
and writings of Debay* and of Wasmann,7 and upon
observations which I myself made some years ago in
Holland.

In early spring, as soon as the Rh. betulei has
emerged from the ground, it climbs up a birch-tree,
where, after mating, the female at once proceeds to
construct from the pliant young birch leaves a little
house for her offspring. Carefully examining the edge
of a leaf, the beetle suddenly stops and begins to cut
the outlines of what is to be the cradle for its little
ones. It starts at the upper margin of one side of the
leaf. Directing its head toward the upper part of
the central rib, it cuts with its admirably adapted
mandibles an S-shaped curve, whose terminal touches
the leaf’s central rib. Then after having made a slight
incision into the main nerve of the leaf, in order to
impair the flow of the sap, it cuts, across the other
half of the leaf, a corresponding but more horizontal
curve which terminates a little higher on the central
rib. Then, after repassing the line of the entire cut
to trim the edges and to cut through some nerves still
connected, it once more stations itself at the starting-
point of the whole operation. With the claws of its
legs, whose femurs are powerful levers, it next grasps
the edge of the leaf, and walking now downward, now
to the middle, it rolls up in less than two minutes the
one-half of the leaf into a sort of funnel, opening
downward. After a short repast, which very pru-
dently is taken from parts close to the main ribs, our
little worker hastens to roll up the other side of the
leaf around the funnel just formed, in which opera-
tion it uses its legs in a manner just the reverse of
the former.

Now, after 30 minutes’ work, the main preparations
have been completed for depositing the eggs. The
beetle crawls into the funnel’s interior, cuts out three
or four little pockets and introduces an egg into each.
After this has been done, nothing remains but to
close the precious chamber as firmly as possible. To
accomplish this it walks first to the upper end of the
funnel and pierces the different layers of the leaf in
such a way as to make them adhere to each other.
Then it returns to the lower end of the leaf, and
grasping its apex, forms a second funnel, with its
opening directed upward and fitting exactly into
the larger one (Fig. 1).

In doing all this our little architect, otherwise
of so timid a nature, exhibits such an interest and
fervor that, as I myself more than once have ob-
served, it does not desist from its ingenious work
once begun, even though taken into the observ-
er’s hand.

Now in what does the real problem of the beetle
consist and what has it to do with the conserva-
tion of its species?

Unrolling the leaf and spreading it on a plain
surface (Fig. 2), we shall find that the exterior
margin of the leaf and the S-curve cut by the
beetle are in the same relation to each other as
the two curves of higher mathematics, the in-
volute and evolute, i. e, vw, tu, rs, pq, I m are
almost perpendicular to the exterior margin w, u,
8, @, m, and are equal to the corresponding curves v ¥ g,
tyg, Y9, Y9, lyg, respectively. In other words,
our little mathematician cuts its S-curve so that the
length of the cut made and the distance from the exte-
rior margin always remain the same. This problem
coincides with the task of higher mathematics, from
a given involute to construct the corresponding evo-
lute, and consequently involves a most complicated
combination ot differential calculus and geometry.

But to what kind of curve does the evolute of Rh.
betule belong? As Prof. Heis first discovered, the
evolute is in this case nothing else than an unfinished
circle, which has its terminals in the joints, ¢ and w.
Besides, according to the same authority, the more
horizontal curve of the second half of the leaf is to
be considered as a very appropriate flattening of the
first curve, which has a more perpendicular position.

* Dr. Debay, Beitraege zur Entwicklungsgeschichte der Ruesselkaefer
ags der Familie der Attelabiden, Bonu 1846.

+ Erich Wasmann, S. J. Der Trichterwickler, Muenster 1884.
% From betula, birch-tree.

Fig. 2. (After Wasmann modified.)

Thecurve g w/ u’ 8’ q’ o/ m’ k’ h’ represents the mathemaltical involute belonging to
the evolutegilnprtvy.
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For, since the broader exterior windings, 4, B, C, cor-
respond to the smaller interior, H, G, F, without being
shortened (i.e., ab and cd areequal tolm and ik, re-
spectively), the second S-curve must necessarily lie in
a more horizontal position.

This is one part of our little builder’s problem. The
other consists in the suitableness of the chosen curve
to the formation of a funnel. Supposing that the beetle
wished to construct from the birch leaf the largest and
strongest funnel possible, and that, too, in the shortest
time and with the expenditure of the least amount
of its limited sirength, it could really not choose a
more suitable curve.

The funnel may be considered as a surface conically
evolvable, which, when spread out upon a plane, coin-
cides with it in all its points. Now such a surface can
be rolled up in two ways, so that the lines of convolu-
tion meet either in one point or in a row of points,
lying in a straight or curved line (Fig. 3). To have

them meet in one point is, in our case, altogether out
of question.

For apart from the fact that the central
rib would most probably
tear in the course of the
operation, it would exceed
the strength of our little
beetle to handle the whole
surface, o a, at once.
Therefore the second man-
ner of convolution had to
»e chosen. Yet here again
it would not do to have
the upper margin in a
straight line, for in rolling
up the leaf the upper and
lower openings would have
to become either equal in
their respective diameters
or not. In the first case
we would have no funnel,
but only a useless cylin-
der; in the second the
larger opening would be
either above or below. If
above, the funnel because reversed evidently would
not serve its purpose; if below, the length of the side,
o a, would either not correspond to that of the outer
edge, a g, or at least the oblique position of the funnel
would make it impossible to wind the other half of the
leaf around it. The margin, therefore, must be a
curved line. But this curved line again would be
either convex or concave, or partly convex, partly con-
cave. Of these possible cases, the first two. would be
impractical; for the merely convex margin has all the
disadvantages of a straight one, and, besides, would
make the poor beetle do superfluous work in rolling
up a part of the leaf (0o b a c¢), that is of no use in the
formation of the funnel. A funnel with a merely con-
cave margin would have too many windings closely
packed at the top, and thus overtax the strength of
the builder; and the funnel, which is subsequently to
serve also as food for the larvee, would have, perhaps,
dwindled down too much in size.

Fig. 1.—The Scientifically Con-
structed Nest of the Rhynchites
Betulae. (After Wasmann.)

Fig. 8. (After Wasmann.)

Therefore, there only remains the concavo-convex
line of section, in which again either the convex or the
concave part might be longer. And here, as Wasmann
justly remarks, “the technical ingenuity of our archi-
tect shows itself in its brightest light”” For what
would be the result if the convex part were longer?
We need but to cut such a funnel from paper and see.
First of all, it is not pointed enough. Besides, the
part, 2 b, is not in the spiral of the point, as it should
be, but along the vertical axis, and thereby the curve,
0 cbd, will no longer have the required length. And
the part, ca b d, would most unsuitably protrude above
the funnel’s apex. At any rate, the funnel would be
lacking in firmness and could not be closed so tightly
as it should be. ] '

But if, as is actually the fact, our architect chooses
to make the concave part of the margin longer in the
above mentioned proportion to the leaf’s outer mar-
gin, then all requirements are most admirably met,
and not a trace of the disadvantages of the former
methods can be discovered. Without wishing to main-
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tain that no other curve might possibly bring about.
the same result, there is certainly none so simple and-
yet so wonderfully appropriate.

To understand this still more clearly, we may finally
direct our attention for a moment to the purpose-
which the funnel has. What is the real destiny of this.
artistic house? To insure the preservation of the
species, Rhynchites betulw, it is absolutely neces-
sary that in its larval stage the young progeny should
be guarded against all harmful influences resulting
from atmospheric changes. Now it has been experi-
mentally proved that every larva, in spite of abundant
food, simply dries up when taken out of the tightly-
rolled and well-sealed funnel. Moreover, on account
of the constitution of its stomach, the larva can feed
only on dry leaves, supplied by its habitation. And
for making the birch leaf dry in due time, the mother-
beetle wisely provided by not forgetting to make the
incision in the leaf’s central rib. Finally, because the:
number of its progeny is so exceedingly small, it had
to guard them well against all insectivorous animals.
But who can suggest a hiding-place better adapted to:
its purposes than a dry, meaningless leaf, rolled up and
closed with so great care?

Thus, whether technically or economically consid-
ered, the house of Rh. betulw, constructed under nor-
mal conditions, is a real masterpiece and in every re-
spect most perfect. Full of admiration, therefore, we:
look upon this little genius which, having scarcely es-
caped from its swaddling clothes, and without any
education or experience whatsoever, performs a two-
fold mathematical and practical problem with the:
greatest skill and facility. Certainly to explain psy-
chologically such a phenomenon, no automatic machine,
as Cartesius believed, will suffice. For it is evident
that Rh. betulw is all the time guided by its senses.
Neither can there be any question of an intelligence
(sensu proprio) abiding in the beetle itself. For,
first, such an intelligence would by far exceed that
of man, and, secondly, it leaves unexplained the great.
stupidity which the beetle shows when the exterior
circumstances are in any way disturbed by man or
nature. The sole explanation best adapted to avoid all
contradictions and to solve sufficiently all parts of this.
psychological problem seems to us to be given by in-
stinct, as defined by Wasmann,* “the sum of the specific
faculties of the sensitive cognition and appetency, es-
sentially connected with the nervous system and trans-
mitted by the same.”

The Mushroom.

The London Lancet says: ‘“The notion has long-
been held that the mushroom presented the composi-
tion of animal flesh, which led to its being called the
‘vegetable beefsteak.” It appears, however, that this
conclusion has been based on some analysis made many
years ago, when analytical methods were not as exact
as they are now and when the chemistry of food was-
not so well understood. In one regard, at any rate, the
mushroom does resemble a beefsteak—in that it con-
tains practically the same amount of water. But the
dry, solid constituents of the mushroom differ very
materially in kind from the solids of meat. The
most important difference is due to the rich pro-
portion of proteids—the so-called flesh-formers—
in meat as compared with the feeble amount in the
mushroom. This fact, as ascertained by recent
analyses, hardly justifies the mushroom being re-
garded as a ‘vegetable beefsteak.” It may be a.
blow to the vegetarian, but he would have to con-
sume at least ten pounds of mushrooms in order
to gain the equivalent of a little over one pound of
prime beef. Indeed, in the light of modern inquiry
there seems to be no reason for believing that
mushrooms possess any greater food value than
other ordinary fresh vegetable foods, and in many
respects they compare unfavorably with them.

“Still, the fresh tender mushroom is undoubtedly
easily digestible, and as it contains carbohydrates,
in addition to some proteid, it is obvious that it is
of some dietetic value. This value is not com-
parable with that possessed by essential foods, such as.
meat, milk and eggs. The mushroom, however, con-
tains an unusual proportion of potassium salts. Few
will deny that the mushroom is an excellent adjunct
to many dishes; it has an appetizing flavor, and this
quality alone makes it dietetically valuable.”

—+0

International Exhibition of "Motor RBoats,

Count Talleyrand-Périgord informs us that an ex-
position and competition of motor-driven boats and
motors for sailing boats will take place in June, 1902,
near Berlin, on Lake Wannsee in the royal forest. Al-
though the exhibition is especially intended for in-
ventors and manufacturers of launches, it is expected
that other trades will likewise give it the attention
which it certainly deserves. Communications may be
addressed to the Secretary, Universitaetsstrasse 1, Ber-
lin, Germany.

* Wasmannu, S. J. ‘Die psychischen Faehigkeiten der Amesen. Zoolo
Heft 26, Stuttgart 1899, p. 81. & o
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THE DAVIS SHAFT COUPLING.

A coupling that will hold the abutting ends of two
lines of shafting securely together in a straight line,
without the use of keys or similar devices, is one of
the latest mechanical appliances of the W. P. Davis
Machine Company, Rochester, N. Y. The coupling
is what is termed a “compression” coupling, or, 1n
other words, one that exerts its force inwardly to-
ward the shaft, instead of outwardly from the shaft.

The essential feature of the Davis coupling is
to be found in an outer shell in the form of a
belt-pulley, to which shell a hub is secured by
arms tangentially disposed to the circumference
of the hub. A glance at the accompanying illus-
tration will show that this hub, so far from being
of the ordinary construction, is split into three
longitudinal segments, each of which is fastened
to the outer shell by one of the arms mentioned.
Within the -hub, the ends of the shaft to be
coupled are received. In order to lock the hub-
segments and shaft ends rigidly together, clamps
comprising each a sleeve and an integrally-formed
flange are slipped over the tapered hub. As our
illustration shows, the flanges of opposing clamps
are drawn toward each other and locked together
by bolts. It is evident that the tighter the nuts on
the bolts are screwed up, the higher the clamp-sleeve
will be seated on the tapered hub, the more closely
will the hub-segments be contracted, and the more
powerfully will the shaft ends be gripped. Mechani-
cally considered, this coupling seems to be constructed
on principles, the correctness of which can hardly be
doubted. The fact that no keys are required, and
that the few bolts employed are so completely housed
that they cannot in any way catch the clothing of an
attendant, are also points of interest and value. By
the employment of reducing couplings it is possible
to unite shafts of different diameters.

It will readily be seen that the coupling can be
quickly piaced on the shafting, and when drawn
together it brings the shaft into perfect aline-
ment.

To remove the couiling from the shaft the bolts
are first taken out. Each bolt is then screwed into
a tapped hole in the flange, and as the bolts are
turned in, the point of each bolt comes in contact
with the arm of the coupling. In this way the
flanges are forced from the coupling.

——) >

THE HANSON-LEE TYPEWRITER.

It is now generally known that the first practical
and successful typewriting machine of the ‘“basket-
pattern” was invented in Milwaukee, Wis., and that
this machine, which was chiefly the invention of the
late C. Latham Sholes, was taken to Ilion,
N. Y, and put upon the market as the
original “Remington,” but it is not as well
known that the latest achievement in this
art, herein illustrated, is also a Milwaukee
product. The Hanson-Lee machine, as it is
called, is a distinct and radical departure
from all its predecessors in the art of me-
chanical writing, its distinguishing char-
acteristics being a vertically arranged hori-
zontal revolving platen, in connection with
a horizontally disposed key-board. By rea-
son of this device this machine is peculiarly
adapted for commercial work, involving
long columns of figures, while at the same
time it is equally as serviceable for corre-
spondence, and the making of copies, as
are the machines in ordinary use, employ-
ing horizontally arranged platens.

As shown in the accompanying illustra-
tion the Hanson-Lee machine is provided
with a pair of vertical guide-posts, grooved
for the reception of a vertically movable
platen-supporting slide, the said platen be-
ing automatically revolved by the depression
of the type-levers, and of a proper diameter
to permit the sheet of paper to be wrapped
around it, and held by a series of open
annular spring bands. Besides the usual
type-key, shift, and spacer-bar levers, there
is a line key with connecting mechanism,
so that the platen can be elevated the space
of either a single or double line, as desired;
and a margin-regulating mechanism and
key, so that, at the end of a line (or sooner
if desired) by touching this last-named key,
the platen will whirl around and stop at
the predetermined distance from the left
edge of the sheet, for the beginning of the
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next line, the adjustment of the margin to any width
desired being quickly made, and as quickly changed.
The ribbon feeds automatically and is vertically dis-
posed across the front of the platen, and as it is very
narrow, only the line being typewritten is concealed
thereby, all the preceding lines being always distinctly
visible. The platen-supporting slide is movably sup-

ported on a central vertical shaft, and at any time
can be depressed by hand thereon, if it is desirable
to lower it, but the eatire action of the machine is
automatic, and by depressing an arm, and thereby
forcing the platen-supporting slide from engagement
with the dogs which ordinarily raise the platen, tooth

THE DAVIS COMPRESSION COUPLING.

by tooth, for each line, the slide carrying the platen
will be instantly raised its full height, so as to be
in position to remove the sheet of paper therefrom, or
place a fresh sheet thereon, after which the platen
can be quickly depressed to its initial position.

The actuating mechanism for vertically moving or
comprises

horizontally revolving the platen inde-

22

DIAGRAM SHOWING THE ACTION OF THE TYPEWRITER.

THE HANSON-LEE TYPEWRITER,
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pendént spring mechanism and suitable connections,
there being two drums, with volute springs therein
adapted to revolve said drums in opposite directions,
the described line-key being connected with one of
said drums for automatically raising the platen, with-
out rotating the same, and the margin-regulating key
being connected to the other drum for automatically
revolving the platen, without varying its elevation, by
the mere act of depression of one or the other of the
said keys. Further, each time the last-named key is

-depressed to revolve the platen the spring within thc

drum connected thereto is thereby automatically wound
up, so that there is no “running down” of the spring
from constant use, and no winding by hand neces-
sary.

The characters are arranged, as is usual in shift
machines, in pairs at the ends of the type-bars,
which latter are supported in radially-disposed
grooves in an arc-shaped guide, pivotally secured
to the uprights of the machine, said type-bars:
being linked to the type-key levers, and when
the shift-key is struck, the said guide, with the
rear ends of the levers connected thereto, is
thereby carried to the left, and changed in posi-
tion so that the ‘“upper case” characters will prop-
erly strike the common point of impact without
any lateral change of position of the platen, the
release of the shift-key causing the said guide to
return to its normal position, this being accom-
plished without any frictional resistance or inter-
ference.

The original machine was invented by the late
Walter H. Hanson, of Milwaukee, and patented
some three years ago, since which time it has been
greatly improved and simplified and is protected by a
series of patents in the United States, Canada and the
principal European countries. The present owner ol
the patents is one of the patentees, Rev. O. H. Lee, No.
462 Fourth Avenue, Milwaukee, Wis.

Inventions Awaiting the Touch of Genius,

For every ingenious young American, rich prizes
are waiting, not only for great discoveries, but also
for little things, simple improvements on the things
we have. Whatever occupation he may choose, he
will find that that calling is in need of men who can
think of something new and better. For the men who
have thought of new things, however simple, there
have been in recent years in America, rich material
rewards. Such a man was Hayward Augustus Har-
vey, who recently died a millionaire. His father was
the village blacksmith in Jamestown, New York,
early in the last century. Harvey saw how slow was
the work of forging small things on an anvil, and
sought to do it by labor-saving machinery. He be-
came the pioneer in screw machinery and automatic
pin machinery. He revolutionized screw-making.
The gimlet-pointed screw was his. His last import-
ant discovery was the armor-making process which
bears his name. He took out seventy-nine patents—
not very many for a life of seventy years, but he
did not rush to the Patent Office with every half-con-
ceived idea. No fortune was ever more honestl:
earned or justly deserved than his. Like
many other inventors, he showed his fellow-
men how to live simply.

Concentrate your mind on the subject of
needed inventions for five minutes, and you
can think of a dozen things, any one of
which would make its inventor rich beyond
the dreams of avarice. To give a list of all
the inventions that are needed in this year,
1902, would be beyond any man’s power.—
Franklin J. Forbes, in success.

R e D —
A Heat-Detecting Machinery-Paint,
Machinery suffers, perhaps, as much from

overheating as it does from general wear.

In order to indicate when the moving parts

have become excessively heated, a German

inventor has devised a paint composed of
an amalgam of the iodides of mercury and
copper—a composition which, he claims, will
turn color when heated bearings to which
it is applied are red in color under normal

conditions. But when a temperature of 140
deg. Fahr. is reached, the paint turns
black.

P

Aluminium saw handles are being intre-
duced which are said to be both lighter and
stronger than those of wood. There are
several shapes, but they are all made of thin
sheet metal worked into the desired form
and supplied with perforations for the pur-
pose of enabling workmen to get a secure
hold of the tool. One of the designs offered
is adjustable so that the right hand side of
the handle is flush with the saw, permitting
the operator to work close to the floor or in
other inconvenient places,
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Brief Notes Concerning Patents, .
A café is drawing trade in Chicago by advertising
that every table is equipped with a telephone. This
latest innovation is called a ‘“snap jack.” The tele-
phones are movable, so that a diner may order one
with his meals. Connection is made simply by drop-
ping a dime in a slot in a box underneath the appar-
atus. A man may, therefore, eat, and talk with any-
one miles away.

John J. Hoffman, formerly employed as foreman of
the box department of the Duryea Starch Company,
has brought suit against Walter E. Duryea for $50,000
damages. It is claimed that Hoffman designed a box
which prevented the leakage of the starch dust there-
from, and he claims that Duryea induced him to assign
the patent to him on the promise that he would form
a company for its manufacture and sale, and this, it is
alleged, he neglected to do.

The new lace machine invented by Herr August
Matitsch, of Vienna, it is stated, will influence the
lace manufacturing industry. The machine makes
genuine lace of such a quality as to be absolutely in-
distinguishable from hand-made lace. The apparatus
is based on the principle of the English twist lace ma-
chine,*but is provided with a mechanism which makes
it possible to move each carriage and each needle in-
dependently. The machine is a complete substitute for
the pillow and other appliances for hand lace making.

The presentation to Congress of a memorial praying
that the government bestow some recognition on Theo-
dore R. Timby brings to light another inventor of the
monitor turret. The memorial states that away back
in 1841 Mr. Timby conceived the idea of a circular
iron structure, rotatable on a vertical axis, which
structure would contain guns that could be directed to
any desired point on the horizon. At the request of
John C. Calhoun, Mr. Timby is said to have made a
model of his invention. In September, 1862, Mr. Tim-
by took out patents on his revolving turret, and in the
same year, through the influence of wealthy friends, he
succeeded in building the “Monitor.” It is claimed that
John Ericsson worked out Mr. Timby’s patented in-
vention.

For transporting rails a truck has been designed
which is somewhat similar to that ordinarily used by
hook and ladder companies. It differs in the fact that
it is collapsible, the connection between the two sets of
wheels being made by a 6-inch pipe, in which slides a
41-inch pipe. Thus the vehicle can be shortened to
accommodate itself to the length of the rail, yet the
pipes are held to the desired length by metal pins,
placed at convenient points. Cranes attached to the
forward and rear ends of the truck are connected with
block and tackle, by which two men can readily raise
and lower the heaviest rail carried. The steering ap-
paratus consists of a wheel similar to those on a fire
truck. In carrying short lengths of rail, a two-wheeled
truck is supplied which is moved by hand power.
This vehicle can be loaded on beard the repair car, and
will do the work of four to six men in lifting.

A new range finder has been invented by a London
engineer which consists of two separate parts, a port-
able base and binocular field glass. The base is a tube,
and has at each end of it a pair of reflecting surfaces
placed at an angle of 45 deg. The binocular, which is
of the prism type, has in its focal planes scales, in-
dices, lines or wires, supplied with the necessary means
of adjustment by which the angle between rays of light
coming from a distant object and entering the two
telescopes can be measured. An important part of the
invention consists in constructing the binocular so as
to vary the distance between the eyepieces without
greatly varying that between the object glasses and
without impairing the accuracy of measurement of the
angle between rays. This effect is accomplished by
mounting the two telescopes on a hinged joint, the
hinges being in one plane, with the centers of the two
object glasses for the mean distance between the eyes
of observers.

Two eminent French scientists, M. Desgrez, a pro-
fessor at the Faculty of Medicine, and M. Balthazard,
a house surgeon in a hospital, have invented a new
apparatus for purifying vitiated air, which will be of
inestimable benefit in crowded offices, and other places
where it is difficult to provide adequate ventilation.
The appliance has been successfully tried before the
Prefect of Police and the chief physicians of the Fac-
ulty of Medicine. The process is an application of the
properties possessed by the compound sodium bi-oxide,
which was discovered by an English chemist, Mr. Ver-
non Harcourt, in 1862, but has hitherto not been util-
ized. This compound, when brought into contact with
water, decomposes immediately, one part of the oxygen
being thrown off and oxide of sodium remaining. If
therefore sodium bi-oxide be placed in water in an at-
mosphere which is being breathed, the supply of oxy-
gen in the air will be constantly renewed, and at the
same time the carbonic-acid gas present will, constantly
and immediately on its production, be absorbed by the
sodium mon-oxide, forming with it bi-carbonate of soda.

Scientific American

Legal Notes.

CONSTRUCTION OF PATENTS.—The custom of the Fed-
eral Courts in construing patent claims as broadly as
possible was again followed in the case of the Severy
Process Company vs. Harper & Brothers (113 Fed. Rep.
581), which came up in the Circuit Court for the
Southern District of New York. The patent, which
it was alleged had been infringed, was for an improve-
ment in platens for printing presses, and was granted
to Melvin L. Severy, November 12, 1895. The subject
of the invention was a bed or surface for the platen
composed of a number of fixed, independently-yielding
bristles or wires, by means of which a uniform im-
pression was effected without the previous preparation
of the platen, the impression cylinder, or type. The
defendants’ device is described in and protected by
five Letters Patent, granted to Arthur S. Allen, all
dated October 25, 1898. In the Allen patents the bed or
blanket consists of fine wire coils interlocked and heid
in place between two sheets of rubber, which are
not independently yielding.

Considered from a practical and commercial point
of view, the court found that two points were incon-
testably established by the evidence: First, that the
complainants’ blanket was a ‘lamentable failure;”
second, that the defendants’ blanket was a “pre-eminent
success.” It was, therefore, held that when the ques-
tion of infringement depends upon the construction
of claims, the court, in the endeavor to ascertain what
the inventor has given to the world, is justified in
considering the invention as measured by the success
achieved; and where the alleged infringer has taken
the last step and has obtained the first commercially
successful solution of the problem, care should be
taken to protect him to the extent of his actual inven-
tion. Furthermore, the court held that the claims of
a patent should not be so construed as to include de-
vices which, though accomplishing the same function,
do so by new combinations, operating upon principles
so different as to entitle their originator to be con-
sidered as an independent inventor. There are many
instances in the reported decisions of our Federal
Courts where a monopoly has been sustained in favor
of the last of a series of inventors, all of whom*werée
groping to obtain a certain result, which only the last
one of the number seemed able to secure. The case
under question seems to be one of these. '

A similar question came up in the case of Henry
Huber Company vs. J. L. Mott Iron Works (113 Fed.
Rep. 599). In that case the court held that a con-
struction of the claims of a patent is not permissible
which holds as an infringement a device which omits
cne of the elements of a combination, even if the re-
maining members accomplish a somewhat similar
result. The Letters Patent in issue were those granted
to Thomas C. Beaumont on February 18, 1894, for an
improvement in hot-water bath fixtures. It was held
that this patent was not entitled to a broad construc-
tion of its claims, or to a wide range of equivalents
in view of the prior art, and could not be so con-
strued as to include every device having such an
arrangement of valves that steam cannot be turned
on without also turning on a stream of water to he
heated.

TRANSFERABILITY OF A TRADE-MARK.—So far as the
transferability of a trade-mark is concerned, the Cir-
cuit Court of Appeals held, in the Severy case (supra)
that a trade-mark is not of itself property that can be
transferred, and the right to use it cannot be assigned
except as incidental to the transfer of the business or
property in connection with which it has been used.
A transfer of the right to use it in connection with a
different article or one of a different manufacture
would result in deceiving the public as to the article
or its origin, which it is the sole legitimate purpose of
a trade-mark to prevent, and a transfer will not be
protected for such use by a court of equity.

BRITISH VS. AMERICAN PATENT PRACTICE—A paper
was recently read before the Royal United Service In-
stitution by Benjamin H. Thwaite, in which British and
American patent practice are contrasted.

In the preamble to his dissertation Mr. Thwaite
pointed out that during the first half of the nineteenth
century, and indeed up to the seventies, British engi-
neering reigned supreme, that the railway, gas, and
sewerage systems—the productions of British inven-
tors of the early part of the Victorian era—were almost
exclusively designed and constructed by British engi-
neers and with British machinery. It was not until the
close of the last century that English engineering suf-
fered by American competition. Mr. Thwaite showed
that the progress of Americans could be traced directly
to the encouragement given to inventors by the United
States government from the very inception of the Re-
public. How different was British policy, the author
clearly pointed out. Whereas a Britisher might ob-
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tain a British patent, it was merely a registry of the
date and the printed disclosure of the invention, and
for which, during a term of fourteen years, he had to
pay no less than £99 ($495); an American inventor
was given, for the sum of $15, the benefit of an unpre-
judiced examination and investigation by patent ex-
aminers, each of whom may be considered a technical
expert. Mr. Thwaite then dwelt upon the subsequent
fees to be paid if the application finally passed the or-
deal of this examination. The chances of an American
patent’s passing safely through a law contest are 74 to
100, according to Mr. Thwaite; but the chances of a
British patent being found valid are only 58 to 100.

In order to. demonstrate the deadly effect of the
yearly taxation of the British patent system, Mr.
Thwaite stated that of the 138,517 British patents ap-
plied for during the past five years, about 104,000 be-
came void in the fifth or sixth year from the date of
application, and the British government would have
drawn in fees from those abandoned patents amount-
ing to nearly £750,000.

WHEN SUBSTITUTION OF MATERIAL IS NoT INVEN-
110N AND WHEN IT Is.—In the Circuit Court for the
Southern District of New York, Judge Coxe decided
in the case of the Union Hardware Company vs. Sel-
chow (112 Fed. Rep. 1006) that the substitution of one
material for another in an existing structure, the ef-
fect of which is to render it lighter, cheaper and
stronger, but which does not change its mode of opera-
tion, or increase its utility, does not rise to the plane
of invention. The decision which was handed down
repudiates the validity of the Hoerle patent 508,617,
for an improvement in trucks for roller skates, which
consists in making the truck frame from a single blank
of sheet metal, instead of from cast-steel, as previously
done.

In the same court it was held in the case of George
Frost Company vs. Cohn (112 Fed. Rep. 1009) that the
use of one material instead of another in the construc-
tion of a known article or machine amounts to inven-
tion, if the substitution accomplishes a new and useful
result, an increase of efficiency and a saving in opera-
tion, and renders the article for the first time success-
ful and satisfactory in operation. The subject matter
which gave rise to the litigation was the Gorton pat-
ent 552,470, for a hose-supporter, the essential feature
of which is the substitution, in the construction of
the clasp, of a button made of rubber for the metal
button previously used.

TRADE MARK BLOWN IN GLAss.—Where distillers and
selectors of gin have for many years put up and ex-
ported their gin in dark glass bottles of a distinctive
size and shape, having their firm name, address, and
their registered monogram trade mark blown in the
glass, one who refills such bottles with an inferior
quality of gin, which he sells without notice that such
gin is not genuine, infringes on their rights, and
should be restrained, though the refilled bottles are
sold at a less price than the genuine, and do not have
such distillers’ monogram paper label and stamp on
the cork.—Van Hoboken et al. vs. Mohns & Kaltenbach,
112 Fed. Rep. (U. S.) 528.

AMERICAN ANILINE PATENT SuUSTAINED.—The United
States Circuit Court of Appeals on February 5 handed
down an opinion in the matter of Maurer vs. Dickerson
and the Farbenfabriken, of Elberfeld, completely sus-
taining the validity of the American aniline patent.
The patent in question has been attacked time and
again. The foremost patent lawyers of the country
have taken a part either side. Three times has the
patent been before the Circuit Court of Appeals, and
three times the Court declared it valid. The last de-
cision will probably end a long legal battle in favor of
the Farbenfabriken.

WHAT CONSTITUTES INFRINGEMENT OF COPYRIGHT.—AnN
historical, biographical, and geographical dictionary,
comprising a choice of articles treating in an original
manner of subjects taken from books on which the
copyright has expired, together with its nomenclature,
may, when properly registered, be the subject of a
copyright. It is of no importance that a work in-
fringing a prior copyrighted work is an improvement
on the former work and contains additional informa-
tion, for such improvements do not remove the offense.
—Beauchemin vs. Cadieux, Rep. Jud. Que. 10 B. R.
(Can.) 106.

®FINE FOR COUNTERFEITING OLD TAPESTRIES.—The Paris

Court of Appeals has given its decision in the case
of tapestry dealers who had falsified their wares so as
to resemble antiquities. Charlaunes, of Paris, and
Sauvageot, of Troyes, had sold these ‘“doctored” aubus-
sons to Mme. Lemaitre, of Epernay, and for this offense
the Seine tribunal condemned them some days ago to
cix months’ imprisonment, $200 fine and $1,400 dam-
ages. On appeal, the sentence has been confirmed, and
the damages increased to $2,600.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

COTTON-CHOPPER.—A. D. EzzrLL, Clin-
ton, N. C. By a novel construction the ma-
chine first mashes down the portion of the row
it is desired to chop and then cuts the mashed
portions down. A harrow is provided at the
rear of the chopper to harrow the cotton after
it is chopped.

GANG-PLOW.—H. BrYAN, Modesto, Cal.
The problem in gang plows has been to pro-
vide a draft attachment which could be se-
curely locked in any adjustment and yet pos-
sess due strength and durability without too
great weight of parts. Mr. Bryan’s new plow
is especially designed to meet this problem.
The *attachments are few in number and of
inconsiderable weight, while the adjustment
may be made with facility and the lock is per-
fectly secure.

GRAIN OR SEED SEPARATING DEVICE.
—J. E. HiLL and W. W. BROWER, Meservey,
Iowa. The separating device is so constructed
that a separating cylinder is employed in con-
nection with spring risers secured to a vibrat-
ing or agitating grain table, the cylinder being
of such character that it will not clog and will
cause the straw to move freely to the rear
end of the machine, while through the com-
bined action of the cylinder and risers the
grain is quickly and effectually shaken from
the straw.

Miscellaneous Inventions,

GAS LIGHTER.—R. E. JAHNIG, New York,
N. Y. The gas lighter proper consists of a
number of wires which are twisted together at
one end and secured to a socket, the outer ends
being laid in the notches of a comb-shaped
cross member. At the inner end the wires
carry a body of finely divided platinum. An
apertured hood protects the wires. When the
gas is turned on the finely divided platinum
absorbs the gas so energetically as to become
itself incandescent, thus igniting the gas.

APPARATUS FOR PRESERVING FRUITS
OR VEGETABLES.—KaTHryN M. KEISER,
Walshville, Ill. The improved apparatus pro-
vides for the reception of closed vessels adapted
to contain fruits or vegetables. These vessels
are exposed to the heating action of steam
which is supplied from a steam tank in a man-
ner to minimize loss or waste. The escaping
steam is retained in a condenser and returns
to the tank.

SETTING INSTRUMENT.—M. CHAMBER-
LAIN, Bartley, N. J. The object of the inven-
tion is to provide a means for setting the cut-
ting edge of a square-nosed tool level in a
planer or like machine, to insure accurate cut-
ting of a key seat, and to allow of setting the
instrument quickly for cutting the seat to any
desired width.

MANUFACTURE OF HANDLED GLASS-
WARE.—H. Bastow, Steubenville, Ohio. The
invention provides means for casting handles
directly upon the bowl or body of the glass-
ware to insure homogeneity between the body
and the handle. The body and handle are
molded from the same mass, the handle being
integral with the body at opposite points
thereof and extending approximately parallel
with the upper edge. The glassware is then
reheated and the handle bent to extend trans-
versely to the body in a vertical plane.

HOISTING GEAR.—F. V. NIELSEN, San
Francisco, Cal. By using this gear the cargo
can -be readily lifted from the hatch and de-
livered clear of the ship’s side. In many large
vessels the distance from the mast to the cen-
ter of the hatch is considerably less than the
distance to the ship’s side, so a guide for the
lifting-rope, which will direct such rope to the
center of the hatch, will not direct the rope to
the side of the ship to deliver the cargo from
the hatch. This invention provides guide de-
vices to the lift-rope whereby the same may be
adjusted relatively to the mast, so that it will
operate centrally over the hatch and will also
clear the ship’s side.

PIPE-CLEANER.—J. L. SteEITZ, Chicago,
I1l. The cleaner is designed to thoroughly
cleanse the pipe or draft-tube after a barrel or
keg is empty, to keep the pipe as sweet as pos-
sible. A self-closing supply valve, which is con-
nected with the supply of cleansing liquid un-
der pressure, is arranged to receive the tap-
ping-tube which, when forced downward, opens
the valve and permits the cleansing liquid to
flow through' the tapping-tube and the parts
connected therewith.

PLUMBING AND TANNING PROCESS.—S.
SAXE, New York, N. Y. The process consists in
subjecting the hides first to weak and then to
progressively stronger solutions, containing
both a commercial tanning extract and an ex-
tract of natural bark, and also containing a
commercial lactic acid.

COMPOSITION OF MATTER.—F. JONES
and C. L. PENNELL, Massillon, Ohio. These .in-
ventors have invented a composition which con-
sisted preferably of 25 per cent of peat or veg-
etable soil, 50 per cent of clay, 20 per cent
of straw, 1 per cent of tar, 1 per cent of soda
ash, and 3 per cent of lime. This mixture is
applied to a core bar and dried in an oven,
when it may be used as a core for casting pipes
and other tubular articles.

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 of
the invention, and date of this paper.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
wAli tind inquiries for certain classes ot 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 ot the inquiry.

MUNN & CO.

Inquiry No. 24'26.—For manuiaccurers of paper
novelties, such as spoons with hollow handles, ete.

Inquiry No. 2427.—For dealers in second-hand
belting. .

Inquiry No. 2428.—For manufacturers of small
refrigerating planta suitable for resideuces.

Inquiry No. 24'29.—For agas plant for from 2 to
50 Bunsen burners, also wire and piping.

. Inquiry No. 2430.—For a dynamo for 100 to 150
incandescent lights; also an engine tor pumping water
and running dynamo.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 239%7.—For manufacturers of metal
and leather card cases.

¥or mining engines. J. 8. Mundy, Newark, N. J.

Inquiry No. 2:398.—Wanted, addresses of firms
manufacturing clothes pegs and pins.

Motor Vehicles. Duryea Power Co., Reading, Pa.

lnqulrv No. 2399.—For parties to make a lead
gencil attachment 1 inch long with rough outslde sur-
ace.

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

Inquiry No. 2400.—For manufacturers of porce-
lain tubes for gas engine spark plugs.

WATER WHEELS. Alcott & Co.. Mt. Holly, N. J.

Inquirv No.2401.—For dealers in electric and
com bination fixtures.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Tunquiry No. 2402.—For dealers in house wiring
supplies.

WANTED.—Sole agency, Pacific coast, good article.
Have capital. Box 856, Fresno, Cal.

Inquiry No. 2403.—For manufacturers of small
motors (gasolinepreferred) suitable tor invalids’ auto-
mobiles.

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

Inguiry No. 2404 ,.—lor parties to manufacture a
special envelope.

Rigs that Run.
Louis Motor Carriage Co.,

Hydrocarbon system.

8t. Louis, Mo.
Inquiry No. 2405.—For dealers in envelope dies.
Palented articles, principally of cast iron, made and

introduced. Atlantic Foundry, Phillipsburg, N. J.

Inquiry No. 2406.—For parties engaged in the
rolling and polishing ot copper.

Write St.

Are you looking for anything in bent woodwork ?
Write Tucker Bicycle Woodwork Co., Urbana, Ohio.

Inguiry Neo. 2407.—For
small steam engines of 23§ h. p

We design and build special and automatic machinery
for all purposes. T'he Amstutz-Osborn Company, Cleve-
land, Ohio.

Inquiry No. 2408.—For a small tongue or groove
plane to cut a groove ot }§ or less in a X4-inch board.

For Machine Tools of every description and for Ex-
perimental Work call upon Garvin’s, 149 Varick, cor.
Spring Streets, N. Y.

Inguiry No. 2409.—For manufacturers ot brick
press or machines.

makers of castings for

Progressive capitalist, interested in the solution of
the aerial navigation problem, communicate with J.
V. Janin, Seattle, Wash.

Inquiry No. 2410.—For dealers in electric elevat-
ors.

Factory room with power, steam., elevator, etc.; good
light, also storage room. Chas. F. Kilburn, 84, 86, &8
Mechanic Street, Newark, N. J.

Inquiry No. 2411.—For a burner for brazing with
crude oil and air pressure.

FOR SALE.—To party direct, for cash, patent 608,925
on folding umbrellas. No selling agencies need answer.
M. R. Studams, Bridgeton, N. J.

Inquiry No. 2412.
motors.

FOoR SALE.—Patent for ‘‘ Vaporizer.”
and reasonable every way. G. K.
Mass., Inventor and Patentee.

Inquiry No. 2413.—For dealers in electric novel-
ties.

—For manufacturers of cheap

This is O. K.
Dyer, Manchester,

Manufacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 2414.—For candy making machinery,
such as lozenges, etc.

Designers and builders of automatic and special
machines of all kinds. Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y

Inquiry Neo. 2415.—For the manufacturers of an
attachment for spoons to avoid slipping into disbes,
also for the makers of aspoon with a perforated bowl
for mixing batter, etc.

ELECTRIC DRY BATTERY.—Manufacturers submit
free samples with casting qualities. Quote prices for
quantities. Darling Motor Company, Chicora, Pa.

Inquiry No. 2416.—For manufacturers of coffee
roasters.

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

Inquiry No. 2417.—For the address of Morton
Evans & Co., makers of gasoline traction gear.

IDEAS DEVELOPED.—Designing, draughting machine
work for inventors and others. Charles E. Hadley, 584
Hudson Street, New York.

Inquiry No. 2418.—For makers of gasoline fuel
marine steam engines and boilers 1to 4 h. p.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals, Prints, Washington Portraits, Early
American Illustrated Magazines. Correspondence Soli-
cited. Address C. A. M. Box 773, New York.

Inquiry No. 2419.—For machinery for making a
feed brick under pressure.

LAUNCH DESIGNS AND WORKING DRAWINGS FOR
SALE.—Special designs made to order. Send stamp for
booklet of designs of modern gasoline launches.

Harry J. Perkins, Naval Architect,
Grand Rapids, Mich.
nquiry No. 2420.—For makers of hydraulic brick
and clay working machinery.

WANTED.—A thoroughly reliable man to manage
Steam Specialties Department in large wholesale
house. Must be sober, competent and experienced.
Give age, experience, references and salary expected.
Address Box 482. New Orleans, La.

Inquiry Neo. 2421.—For makers of pocketbook
rims and clasps.

Inquiry No. 2422.—For manufacturers of double
automnatic yard gates.

Inquiry No. 2423.—For a 20 10 25 h. p. traction
engine for use on country roads for hauling freight.

Inquiry No. 2424.— For manufacturers of cheap
clockwork to drive movable paper figures for advertis-
ing.

Inquiry No. 2425.—For parties to manufacture
special machines.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were lIssued
for the Week Ending
April 8, 1902,
AND EACH BEARING THAT DATE.

LSeenote at end of list about copies of these patents.

Abdominal supports, I. E. Palmer.......... 697,164
Accumulators, charging, R. E. Ball........ 697,192
Accumulators, means ror charging, R. o

Ball .. it 697,193
Advertising device, Druar & Kregar. .. 697,240
Advertising device, Church & Reynolds.... 697,397
Air-brake, J. E. Normand............. .. 697,003
Air compressor, Reeder & Freville. . 697,414
Air ship propellex C. broomhrldge 697,403
Amalgamating machine, G. C. Scott.697, 176 697,177
Ammunition, loading tray for transteumg,

J. Becker .........iiiiiiiiiiiiiiiiia.. 697,126
Anchor, J. G. Watson.. . 697 300
Anchor, ship’s, F. W. Kenney. 697,140
Animal trap, J. Chagnot............. 697,233
Antislipping device, D. M. Dearmg 97,135
Armor plate, manufacture of, G. Charpy.. 696,941
Asphalt, preparing, A. Wolske ............ 697,307

Automatic brake, A. Beck..
Automatic motor, C. J. Slafter..
Axle, self-lubricating, M. Brune.
Bank, savings, ¥. G. McPherson
Bars, ete., machine for forming

Battery, W. C. Banks..... 696,924
Bed bottom, wire, J. Hoey. . 697,087
Bedstead, extension, W. E. P 697,102
Beet pullor and topper, sugar, C. W. Brad-

ley oo 696,934
Belt and shirt waist connector, J. N. Cun-

ningham ... .. 0ol i i 697,329
Belt guide, C. McKeen et al......... .. 697,354
Bicycle and tricycle, G. A. H. Pietsch.... 697,104
Bicycle gear, E. M. DaviS....cc.uvuunnn.. 697,073

Bicycle hubs, adjustable cone for, A. S. Reed 697,017

Blast furnace, G. P. Herrick.............. 697,249
Boat, submarnw J. P. Holland......... . 696,972
Boat’ transferung mechanism, L. Donne. 697,202

Boats from ships, apparatus for lauuehmg

life, C. F. Petersen.................. 697,359
Boiler tube cleaner, C. T. Demarest. .. 6Y7,331
Bottle carrier, 0. B Clark.....ooeounnoins 697,325
Bottle filling machine, Figueredo & Eche-

mendia ... e 696,955

Bottle filling machine, Strebel & Willlams 697,221

Bottle, non-refillable, J. W. McCracken. 697,352
Bottle stopper, A. SEErn. e eanns 697,036
Bottle washing or sterilizin

J. Cunningham 697,201
Box, J. Burdick .. 696,936
Box, E. Oldenbusch ............ . 697,216
Box fastener, Brenckle & Anger.......... 697,195
Brake shoes, device for compensating for

wear in hydraulic, A. Goldschmidt. 697,140
Bran packer, J. S. Cameron............. .. 697,131
Brush, H. Tucker............... . 697,295
Bubble blower, soap, C. E. Alhart 697,063
Buttons, etc., machine for making, W. B.

Alden ..o i i e, 697,189

Cage press, J. H. Hubbell................. 697,251
Calendar roll grinding machine, J. Linton. 697,094
Cam, stamp mill, J. C. H. Vaught........ 697,119
Can. See Measurmg can.
Can steaming machine, C. S. Bucklin...... 697,322
Can top and cap, J. B. Stewart............ 697,038
Cans, means for cooling milk, S. C. Sullivan 697,111
Canning apparatus, food, G. Lees.......... 697,261
Candle holder, C. Bugendoerfer .. 697,12¢
Cane, flag, J. W. Freeborn........ .. ()96957
Cane, magazine torpedo, J. H. Fox .. 696,956
Car brake, F'. F. Shaffer........... . 697,283
Car coupling, T. J. Sammons...... 697,02
Car, drop door gondola, R. V. Sage 697,021
Car pusher, Boyer & Radford. 697,194
Car roof, C. M. Jennings.. 696,976
Car step, folding, O. F. Thom 697,293
Car street indicator, street, J. 697,308
Car, tram, Stanley & Anger. 697,288
Car ventilator, E. Anderson........... . 697,125
Cars, ete. 1<oldmg step for, E. J. Hunt.. 697 208
Cars, system of operating fans by power for

ventilating passenger, R. M. Dixon.... 696,947
Carousel, W. Johnson...........ocuvuua. .. 697,254
Carriage, folding, C. E. Fanning....... .. 697,333
Cart shovel and sckaper, A. Gehringer.... 697,243
Cash carrier, D. Lippy......cccivvunns .. 697,347
Casting mold D Tucke ........... .. 697,115
Centrifugal machme A. Kaczorowski.... 697,255
Chain link, A. Palmros ................. .. 697,165
Chain link, T. G. Aultman. .. 697,190
Chair, A. M. Smitz.......... .. 697,372
Change receiver, C. V. Smith. .. 697,108
Chimney ventllator C. D. Sm' ..... .. 697,180
Chopping knife, culmary, E. C. Phillips.... 697,167
Churn, W. Lippold............... .. 697,152
Churn, J. Groendyke..........cciiiiiinnnn 697,204
Churns, mechanism for operating vibrating,

M. COOPEr «tvevemnneneniennnennnenennas 696,944
Cinnamic ether of cinchona alkaloids, H.

hron .......coeiiiiininnnan. .. 697,042
Circuit controller, E. M. 097,144
Clock key holder, watchman’s, A. .... 697,066
Clothes-line and peg holder or clamp. Com-

bined safety, T. Grundy .. 697,404
Clutch, H. L. Henderson..... .. 697,206
Cluteh, friction, A. E. Norri . 697,271
Clutch operating device, G. L. Homumes.... 69(),973
Coaster brake, vehicle, R. E. Hammer. 697,337

Coffee, means for roasting, E. Boyes...
Coin delivery device, J. M. Butcher
Coin freed apparatus for delivering sweets,

etec., E. A. JeffreyS.....c.ceevevenncnn.
Column step, T. J. Younglove............
Communion service, individual, C. P. Harris
Corduits, means for inserting cords or the

697,148
697,310
697,247

like into underground, L. J. Bergdoll.. 697,315
Contribution box, E. A. Burns............ 697,231
Coop, folding chicken, F. M. Steuterman.... 697,037
Copper nickel sulfid ores, treating, D. P.

Shuler ...ttt iiiiiiniieinneean. 697,370
Core bar, collapsible, J. D. Harless. .. 697,083
Cornstalk cutter, N. C. Krauss..... . 697,210
Crate, folding, A. J. Nolty........... .. 697,355
Creamer, centrifugal, Reck & Morsu. .. 697,170
Cross tie, metallic, J. J. Wagoner... . 697,299
Cross tie, track fastening, and ra Y

combined, Kimberly. . .. 696,979
Crushing roll drive mechanism, a. in 697,311
Cuff holder, P. Cumming .. 697,328
Cultivator, Willis & Porteous. . 697,059
Cultivator, beet, J. W. Shields............ 697,028
Cultivator fertilizer distributing attachment,

Tannahill, Jr.......coviiveinnnnnns 697,113
Cutter bar, . White. ... .. 697,050
Damper, R. G. Latham .. 697,258
Dandy roll cleaner, Weaver & Sanfurd .. 697,302
Dash. pot, A’ Heywood........... .. 697,14
Dental appliance, G. H. Claude. . 697,326
Desk, McDevitt.......... ... 697,266
Diamond cross cutting machine, G. Au:ueny 697,230
Directory, cabinet, Maxwell........ 697,377

Directory, etc., met‘hamcal G. W. Maxwell 697,376

Directory, mechanical, G. W. Maxwell
697,378 to 697,382
Dish making machine, C. Anderson........ 696,922
Door fastener, sliding, Kinter & Romig.... 696,980
Door hanger, .J. J. Rexroth................ 697,218
Dough cutting machine scrapper, J. L. |
CAUSCY  «vvvvtvrnnnnrnnannnseennnnsess 696,939

Drains and sewers, mode of and means for
ventilating and flushing house or other,
Shone & Ault

Dredging apparatus, Nolan & Mortenson.

Drill. See Seed drill.

Drum or barrel head, J. L. Sheppard

........................ 697,369
. 697,215

697,027

Drying apparatus, L. Atwood.......... +. 697,312
Edge setting machine, H. A. Oldershaw.. 697,356
Electric circuit protector, C. A. Rolfe.... 697,219
Electric circuit regulating device, G. P.

McDonnell .......iiiiiieiiiiiiinnenas 697,158
Electric circuits, automatical safety sthch

for, O. L. Plumtree.......... ceeeeees 697,273
Electric controller, F. E. Case........ 697,132
Electric controllex, automatic, McGary &

MelliDZEr  +vvriivrnnnnnnneennennnsnans 697,267
Electric dlstrlhutlon system, C. P. Stem-

MELZ o ttiitiietnenntrrnsonersnsnananns 697,035
Electric elevator, A. M. Modry......... . 696,994
Electric machines, regulation of dynamo, T.

W. Williams ... iiiiiiiiiiiinns 697,057
Electric motor controller, W. B. Potter.... 697,012
Electric motor starting device, R. H. Read 697,016
Electric motors, controlling, M. W. Day.... 696,946
Electric switeh, G. W. Hart. 696,963
Electric sw:tch, E. M. Hewlett 696,969
Electric switch, G. B. Painter. 697,163
Electrical energy, means for tran .

Woodbridge .........cc0iiiinaen . 697,123
Electrolytic apparatus, F. McDonald. . 697,157
Embroidering machine, D. Nadel.......... 697,269
Embroidering machine pattern mechanism,

Nadel.....ooviieiiiiiiininnennnnns 697,270
Engine, W. D. Linscott................ ... 697,346
Engine driving wheel, traction, K. R. Lee-

hart ... e 697,260
Engine speed regulator, explosive, J. S.

Klein ..ottt 697,409
Engines or motors, mechanism for utilizing

the power of, H. W. Schlomann........ 697,175
Engraving machine, W. S. Eaton.. . 696,952
Envelop, J. Lucas.ccceeereeeennan. . 696,985
Evener, doubletree, L. A. Tweedy . 697,116
Eyelet, F. J. Leland......ccveen.. . 697 344
Farm gate, A. B. Clayton.. .o 696 943
FFarm gate, G. R. Clarke.......cceeeeuen 697,1 98
Feed and water device for chickens, G. C.

Lathrop .....oooiveiiiieiiiiinnneennnns 697,343
Feeder for young calves or colts, R. A.

itford ............. N . 697,304
Felly, vehicle whee 697,118
Fence, E. Lavely....... 697,209
KFence machine, Peak & 697,357
Fence post, C. W. Snook.......... . 697,031
Fencing, woven wire, J. M. Denning . 697,074
File, account, L. J. Krohn............... . 697,092
Filtering and lubricating apparatus, oil, h

B. AIff€e +...vvivuiuerevnocnnnnecnns 696,919
Iirearm sight, C. J. Hamilton............ 696,962
Firearm single trigger mechanism, G. E.

Witherell .c.iviiiiiiiiiinnnnacannnas . 697,061
Fgre escape, H. Boettcher . 696,931
Fire extinguishing apparatus, C. Nuhring.. 697,006
Fire kindler and method of making, A. F.

Putnam ......ciiiiiiiiiiiiiiiiiiranas 697,014
Firing valve for subsurface expulsion tubes,

J. . Holland................... eeeess 696,971
Flood gate, J. H. Ogle............... . 697,159
Forge fire pot, blacksmxth s, D. D. Reese . 697,275
Fruit drier tray, J. H. Collins............ 697,237
Fruit grading machine, A. H. Pettit . 697,360
Fuel block and briquef ¥. Chailly.. .. 697,234
Furnace, J. MacCormacK.........ccovuuuans 696,987
Furnace grate bar, forced blast, Burger &

Williams ...ttt i 696,937
Game apparatus, M. V. Hammack 697,406
Garment stretcher, E. Pickhardt. 697,103
Garment supporter clasp, T. P. Tayl 697,222
Gas and oil burner, com yination 697,030
Gas capsule, G. A. Logan.. 696,983
Gas generator, acetylene, E. J. . 696,918
Gas generators, carbid feeding device for.

acetylene, W. E. Scofield............. 697,024
Gas heater, C. W. Claybourne.... .. 697,255
Gas lighting apparatus, C. Fader.. .. 697,080
Gas making apparatus, H Spencer .. 697,373
Gas producer, L. J. Duff........... .. 697,399
Gear, transmitting, J. b Copeland. . . 697,200
Gearing, variable speed, L. L. Krotz...... 697,410
Glass, roller for rolling and oruamenting

sheet or Plate, L. Appert............ 697,229
Golf ball, Kempshall.......... 697,417 to 697,424
Golf l)alls, manufacture of, E. Kempshall

97,423, 697,425
Golf stick, F. L. Slazenger.............. 697,179
Governor, steam engine, B. Allfree.... 696,918
Grain flow indicator, C. C eale.......... 696,999
Grinding or pOllShlng machine, A. Crocker 696,945
Gun sight, R. Chestnut.................. 696,942
Handle for a number of implements, T. G.

MOSEI oty 696,995
Handle lockmg device, S“lngl £,

IANI ettt tessennneeaanssesannans 696,927

Harrow touth fasteumg, Willi
Harvester bundle cerrier, H. Green.

. 697,278

696,970
697,058

. 697,142

Harvester fly wheel PheIPS & Morris. .. 697,166
Harvester reel, lestley ..... .. 697,274
Hat and coat 1'ack J. L. Storm. .. 697,289
Hat block, C. uller...vevueen.s .. 697,214
Hat box, folding, E. C. Beecher .. 696,928
Hats, drymg J. Marshall..... .. 696,989
Hay rake, sulky, A. R. Black......... .. 697,067
Hitching device, horse, A. W. Swanberg.... 697,039
Hog trough, K. B. Dav1s ............... .. 697,259
Hoist, D. E. Rowland. . 697,276
Horseshoe, J. Riley............ . 697,172
Horseshoe, nailless, J. W. . 697,155
Horse tail holder, H. E. Gavitt . 697,242
Hose supporter, G H. Wheeler--...ooueen. 697,049

Human body, instrument for cooling or for
warming internal portions of the,

Smith ..viiiiiiiiiiiiiiiiiiieraenanns 697,181
Hydrant, W. Henderson .. 697,084
Hydlocarbon burner, L. C. Graessle........ 696,961
Incandescent burner mantle, Prendergast &

SHNACK tvvvvrroriineenreansonasnsaaans 697,361
Inhaler, pocket, H. J. Valentine 697,117
Insulator, 'H. 'Nichols....... . 697,001
Insulator for high potentlal cur .

Gaertner .......... . 696,958
Iron or steel, apparatus f

nghaus .........cc0000en 697,213
Jar attachment, G. E. Batema 697,314
Jar closure, W. Sindorf......... . 697,371
Jar stopper, L. Lohrmann.. . 697,211
Jeweler’s tool, R. H. ade..... . 697,120
Journal box, T. H. Symington. . 697,040
Junction box, M. F. Whiton......... . 697,052
Junction box coupling, M F. Whiton...... 697,051
Knitting machine, G. E. Ellis......... ... 697,078
Knob-attaching device, G B. Pickop...... 697,168
Lace fastener, Andrews & Morrison...... 697,064
Ladder, extensmn C. B. Totman....... . 697,294
Lamp, electric arc, J. Eberhardt....... . 697,077
Lamps, controlling arc, E. Oxley....... . 697,007
Lamps, controlling electric, E. Oxley... . 397,'161
Lantern, railway, Love & Ray............ 697,348
Last and union therefor, transversely di-

vided boot or shoe, A. D. Tyler, Jr.... 697,044
Latch, door, W. H. Wilsey......... veeee.. 697,306
Lathe attachment J. E. Mills. .. 697,26?)
Lathe pan devwe, H. C. OS[]O!‘H . (§97,41.3
Lawn rake, W. L. Frisbie....... . 697,137
Leading spindle, O. Sundt................ 697,291
Leather shredding and gr

R. J. Young......o.uoeuun . 697,228
Life guard, T. E. C. Wilson. 697,122
Life preserver, H. Prevost.. 697,362
Lighting, R. Thayer......... .. 697,292
Lighting, air pressure system o ff 697,015
Lock and latch, combined, L. H Mullikin. . 697,156
Loom, filling replemshmg, J. Northrop.... 697,004
Loom pile wire head, H. L. Matton........ 697,263
Loom shuttle, self ﬂ]l(‘ddll]g, J. Northrop 697,005
Loom warp stop motion, H. J. Jarry...... 697,253
Match box, G. kGreenland..ﬁ .......... e, 697 245
Matrix for making gramophone, zonophone,

or similar records, B. Kaplan........ 697,256
Mattress filler, G. W. areham............ 697,045
Mattress or cushion and heating attachment

therefor, A. G. Schmied.............. 697,279
Measuring and recording measurements of )

material, mechanism for, J. Hall...... 697,246
Measuring can, closed, C. H. Weber...... 697,047
Measuring instrument, I B. Hagan. .. 697,335
Meat hook, A. T. Clark............. .. 697,197
Mechanical movement, F. McKean. .. 697,100
Mechanical muvoment E. Horton.......... 697,342
Metal pots, self tuedmg mechanism for,

Place & ToWiS..iieeiiiiienianeannnns 697,0'11
Metallie wheel, G. L Ev 697,079
Miter box, R. M. Dorn...... 691,?03
Mqolds. Forming sand, S. J. N 697,3?38
Molding apparatus, C. M. Day.... . 697,134
Molding apparatus, sand, 8. S

697,385, 697,386
Mop wringer, F. W. Towne.............. 697,223

(Continued on page 283)
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A Stride Toward American Sea Power
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POWER WOUSE

FER SUBEICO.SEPT. 9,190!

THE PLATE YARD.—Showing the Crane which has a span of 150 feet and travels up and down the yard, a distance of 800
feet. In this Plate Yard there is stored at all times from ten to fifteen thousand tons of steel.

F you would behold the American spirit in its purest, strongest and most buoyant phase—
catch it 'on the wing, so.to speak, learn the rate at which things under its inspiring
influence can be made to happen, and see how truly robust and promising an infant is a

shipbuilding plant, reared under its guidance, at the tender age of twenty-two months—go to

Fore River.

At Fore River two things have been going on; the building of ships and the installing
of a plant to build them. Logically the plant should come first, of course, but as a matter
of fact the two enterprises have been carried on so side by side and intermingled that the
ships, during the confusion, have managed somehow to come out ahead. This is most distinctly
an American way of doing things—to start at nothing, keep moving at all hazard, and decide

upon conveniences and methods afterward.

No even-minded European could ever proceed in such a manner; yet the scheme is a

good one, economical and not without foresight.

This distinctly American spur-of-the-moment way of getting
a great plant together is one of the principal reasons for our
being so many years ahead of the rest of the mechanical world.

The other reason is to be found more graphically demon-
strated by going into the shops themselves. It is that extraor-
dinary willingness on our part to install new methods. The shops
at Fore River, therefore, are as different in appearance from those
installed ten years ago as door-knobs are from gooseberries. The

principal contrast lies in the fact that the machines instead of
being driven all from the same shaft by whirling pulleys and
slatting, screeching belts, are each provided with a separate elec-
tric motor. Each lathe, each punch—even the grindstones—are
run in perfect independence of the rest of the shop. Electricity
is such extremely clean, noiseless stuff that it is hard to imagine
one is in a machine shop at all. But though the advantages of
it, in matters of light, cleanliness and quiet, are immediately
apparent to the senses, for an appreciation of the financial advan-
tage we must get out our slates. It often occurs in a ship-build-
ing works that one machine, either to save time or in order not
to interrupt the boring of a cylinder, for instance, which, once
begun, cannot be stopped, must be kept running all night long while
the rest of the shop is idle. Now, horse-powers cost at the very
least two cents an hour; and the main shafts and idle belts and
pulleys of a large shop, without accomplishing anything, require
about a hundred and fifty horse-power to keep them going. This
at the end of a ten-hour day means $30, and at. the end of the
year $9,000, gone to waste in simply making a noise. To be able
to run one machine at a time and to generate just what power is
needed for it is obviously then a great advantage.

There are other ideas just as new and well adapted for time-
saving; the idea of making the ship crane run up and down the
dock, for example, instead of baving to move the ships about
under it; and the scheme of an auxiliary floating machine shop to
enable the workmen to have power-tools close at
hand, no matter where the vessel is on which
they are at work.

‘We should be proud of the Lawrence and her
twin sister, Macdonough, for they were built, not
from Government -designs,  but from improve-
ments on them made at Fore River. -Every last
detail of them was contrived especially for them
without regard for standards, with the result that
they have themselves become standards for speed
and lightness at Washington.

However, it was not for this that I got you
down to Fore River in the first place, nor to see
the beginning of the two largest, fastest, most
powerful battleships in the navy nor the only
seven-masted schooner in the world nor yet on
account of the big hammer; nor because in no
other shipyard is there room and facility to build
an even half-dozen 700-foot steamers side by side
and have cranes and machinery enough to keep
them all going. It is something broader and
more magnificent than that and won’t go down
in figures.

The whole concern is 8o typical of the great
movements on foot nowadays, 8o essentialy

ERS EE co Jand 1902

Work in Progress in Fore River Yard, April 1, 1902.

BATTLESHIP—NEW JERSEY, 15,000 tons.
gg[TITSLESHIP—RHODE ISLAND, 15,000 tons.
ISER—DES MOINES. To be launched May, 1902.
e DESTROYER—LAWRENCS;. STEEL BRIDGE, 800 feet long, over Weymouth
TORPEDO BOAT DESTROY ER—MACDONOUGH.
SEVEN-MASTED STEEL SCHOONER (11,000
tons displacement). The largest sailing vessel guns.
in the world. 'To be launched May, 1902.
The above, with other work in hand, will bring the total amount of contracts up to $8,907,000.
In addition to the above contracts in hand, the Company has tenders under consideration for
additional work aggregating several million dollars.

The Fore River Ship and Engine Co.

FORGINGS for steamships now being built in
other yards.

Fore River.
SEVENTY-FIVE SETS FORGINGS for rapid-fire

MISCELLANEOUS STRUCTURAL WORK.

OF QUINCY, T1ASS.

who are carrying on this mammoth business, offer for public subscrip-
tion 10,000 Shares of Preferred Stock on the following terms: Pre-
ferred stock at $100 per share, and of the 10,000 shares of common stock
now in treasury one share will be given as a bonus with every two
shares of preferred.

In case of subscription for one share only of preferred stock, at $100
per share, a share of common stock will be reserved for 90 days and
issued as a bonus if asecond share of preferred stock is subscribed for
within that time. .

The right is reserved to withdraw or reduce the bonus of common
stock without notice.

Fore River Ship and Engine Co. is capitalized at $4,000,000.
Preferred Stock, 20,000 Shares
Common Stock, 20,000 Shares

Of the above £4,000,000 total stock authorized, there is now in the
treasury of the Company $1,000,000 preferred and $1,000,000 common.

There is at present outstanding $1,000,000 of preferred stock and
$1,000,000 of common stock issued against a plant which has cost
$1,500,000.

There is no Bonded Indebtedness

It is therefore clear that the buyer of this preferred stock is not only
investing his money at *“bed rock,” but even below it.

The provisions of the charter guarding the investor in this preferred
stock are exceedingly strong, being drawn with great care by the
highest legal talent. It has absolutely a first preference, not only on
the earnings up to 7 per cent., but also upon the assets of the Company
in case of distribution.

The earnings of the Company for five months to January 1, 1902, were
$101,5674.36 in accordance with the certificate of the kastern Audit Co.

It should be remembered that these earnings
were made without the advantage of having in
the business the $1,000,000 which will result
from the sale of the stock now offered.

The entire $2,000,000 preferred stock requires
but $140,000 per annum for its 7 per cent. divi-
dends. The Company earned at the rate of over
$100,000 in excess of the amount required to pay
the dividend on the entire $2,000,000 preferred
stock, this while construction of the works was
under way.

DIVIDENDS

By the terms of the Charter, semi-annual divi-
dends on the preferred stock are payable on the
second Mondays in January and July, out of the
earnings of the Company.

In accordance with this provision, a dividend
on the preferred stock of 3% per cent. will be
paid on July 14, 1902, out of accrued earnings.

Upon application to the Boston office of the
Company, an illustrated description of the plant
will be sent by mail, together with a complete
financial prospectus and the certificate of the
Eastern Audit Co.

Subscriptions and remittances may be made by

twentieth century, so new; and I say, again, it THE ISLE OF KENT.—This picture was taken in dry dock and shows how check, registered letter or money order, payable

you would see what we Ameriocans, on the move,
are really Mke, go to Fore River.
—BENJ. BROOKS, in Boston Transcript.

either to Fore River Ship and Engine Co., 176

smashed up the bow of the ship really was. Fore River Ship and Engine pe3eya) street, Boston, Mass., or to the Federal
Company repaired her In twenty-one days.. Contract price $23,500.

Trust Co., of Boston.
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The ““ Wolverine ”” Three
Cylinder Gasoline Ma-
rine Engine.
The only reversing and self-
starting " gasoline engine en
the market. Lightest engine
for the power built. Practi-
cally no vibration. Absolute-
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burns without smoke,
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cost and maintenance.
Prices from $3.75, up-
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THE HYDROCARBON BURNER COMPANY,
192 Fulton Street, New York City.

The Franklin Model Shop.

Experimental work for inventors; any-
thing in metal froma smia pviece to a
complete working model pparatus for
colleges. FExhibition mogdels. Introduc-
tion samples of patented articles. Spe-
cial tools for making metal novelties.
Inventions perfected. Drowingsand de-
signs worked out from inventors’ ideas.
Send for circular 9.

PARSELL & WEED,
129-131 West 318t Street, New York.

EiarsUNIONA A DEWORKS

MO 4 ATALOGUE FREE
sUPPLlES 19350 CIARK 5t CHICAGD.

G FRANKLIN
Model Shop

MENTAL & REPAIR |

Mortising, tenoning, and grooving machine,

J. Clarl .. 697,236
Motion mechamsm, variable, A. B. Tenney.. 697,041
Mower, lawn, C. D. Spates............... 697,415
Mowels, reapers, etc., cutting apparatus for,

HODEKINS. . ...coocvveersecsoanes 697.407
Music rack, R. W. Mills.......... 696,993
Necktie fastener, W. 1I. llart 5 b&)b%)bo
Nut lock, . J. McLean,......... 69()998
Nut lock, . J. Sullivan. 697,290
Nut lock, R. S. Boykin.. 697,316
Nut lock, S. Benson. 697,394
Nut lock, W. S. butherlnnd 697,416
0Oil burner vaporizer, mixer, 5

G H. Wavking .l oo e.eene oo, 697,093
0il cup, B. M. W. Hanson. . 697,082
Oil cup, W. E. S. Strong... 697,109
Oil cup, W. E. S. Strong ... 697,110
Ore separator, J. M. McClave et al ... 697,351
Ores, apparatus for the treatment L.

Sharpneck ...o..ooiieiiiiiiiiin 697,178
Organ, automatically operated reed and pipe,

J. W, Crooks.....coeeiieieronecennnns 697,327

Paper bordering machine, E. A. Wayt. .. 697,186

Paper pail, W. G. Ilaas... 67,405
Paper with glazed surface, manufacture of

water and fat proof, IH. erfs...... 697,207
Peas, ete., blanching, C. H. Plummer.... 697,272
Peg cutter, A. Holmlund .. 696,974
Pencil sbarpener, E. Burke...... oL 697,328
Pens, machine for grinding and polishir

steel or other metallie, Milligan & Ra

(F¥4) 6006006 0006000060000000000 MM oG 697,383
Piane player, automatic, . C. White.... 697,226
Picture trame, . A. Buechner....... 696,935
Picture frames, machine for mounting

mental composition directly upon duu-

lar, F. E. Adams, reissue......... ... 11,980
Picture hanger, G. l\upp,,. .. 696,981
Pills, device for facilitating taking, B. IKop-

PEORATON. & swins siss siwvis sbiaonios vios swivamse 697,209
Piston guiding aud packing device,

1 dRsomm:, FESEEE G 06 o 0 o o JHEEETINEE o oL 696,920
Plant-destroying implement, Ludwig

Stensl LN e .. 696,986
Planter, corn, W. S. .. 697,402
Plow, J. P Barnes........ .. 697,389
Plow, disk, J. M. W. . 696,984
Portable house, C. P. Mott................ 696,996
Post. See I'ence post.

Potato pick up, W. A. Wiley.............. 697,305
Powder distributor, Stuart & Upham...... 697,374
Power transmission mechanism, tHuid, J.

larding, Jr. . 697,143
Press, W. L. Spaulding................... 67,287
Printing attachment for tlour packers, H.

. Smith' 8.0, . cepge .. Jo .. 697,285
Printing machine, iy Jem,en 6YT,089
Printing machine web-guide, sen. ... 697,173
Printing press, multicolor, J. E. Caps.... 696,938
Propeller sbaft brake, G. Whittleshy...... 697,053
Pulley key, self tightening, F. Wiggins. ... 697,054
Pump, E. Warren ........ ... ... 0 ceeein.. 697,046
Pump, rotating cylinder, R. hardson.... 697,019
Pump vent closing valve, J. Penner.... 697,358
Puzzle, J. B. Clewley...... . 097,199
Puzzle, W. W. Frishee....... . 697,334
Rail brace, J. E. Grabam.. 697,401
Rail support, G . Oatman.. . 697,101
Railway automatic couplings, lo

Welch 697,048
Railway coupling, A. Wuthe 697,124
Railway, electrie, W. R. 697,013
Railway rail bearing, pavallel, M. L. 697,081

Gi'hert
Railways, sngndlmg system for single track
W.

W. Salmon.................. 697,277
Ram, C. C. Weutworth...... 697,303
Reading stand, J. Krivvanck. b"‘“"'I
Refrigerating system, \W. F. Singer...... 69702‘.)
Rein support and holder, J. S. Wakefield 697,121
Reversing wechanism, J. B. Allfree. 696,921
Roasting furnace, L. T. Wright 697,062
Rock drill making, mending, and sharpen-
ing tool, G. J. Glossop................ 697,244
Rocking chair, folding, W. T. Seerup. 397,025
Rotary engine, F. G Bates........ 16,926

Rotary engine, J. P. Shepard. 697,026
Rotary engine, W. H. Doughert 697,398
Rotating piston engine, J. Dow.. (}!)T.UT;’)
Routing or engraving machine, W. S. Eaton
696,950, 696,951
Rubber article, hollow seamless, T. W.
Miller ......cocviviiiiniirnenrerncnnnns 696,992

Rubber scrap, utilizing waste, 'I'. Harmer.. 697,338

‘Rubher working mauchine, J. II. Pearce.... 697,217
Saddle, harness, M. \Vi]h()ll . 697,060
Sand screen, S. W. . 697,076
Scale, computing, F. . 697,098
Scale, proportionate, 5 (y'N, 318
Scale, weighing, 0. 0. . 697,162
Scarecrow, A. Davis 697,07‘.’.
Screen, G. W. Cross... 697,071

|

Screens, means for hanging,
Screening crushed ores or
apparatus for, W. McDermott N
Screw adjustment, feed, J. Doney 697,332
Seal applying macbine, bottle, E. D Schmitt
697,280 to 697,282
Seal, snap, E. J. Brooks.................. (597""
Seed delinter, cotton, J. M. Gardner...... 696, Y959
Seed drill and cultivator, combined hand,

C. Rowland. . . . 697,02
other materials,

697,353

H. K. & H. A. Bacon................ 697,191
Seine pursing machlne, W. B. Lantz
697,150, 697,151
Sewed signature, W. G. Trevette.. 697,043
Sewing device, broom, rown 97 320
Sewing machine driving mechanism, Borton

(-3 R 55 060,000 06000 000 0006 G000 A0 000 696,933

Se“ing machine, fur and glove, M. Hash-
................................. 697,339
Se\vmg machine loop taking meclmnlsm, H.

) B T e R e TS 697,181
Shade and curtain fixture, window, E. W.

Schneider ............cciiiiiiiiiinan. 697,023
Sbade rod hanger, window, C. H. Bacon.. 697,313
Shade roller and eurtain pole bracket, com<

bined, I. Bloom.......oovuiiuvinnennnnn 696,930
Shade rollers, bearing bracket for vertically

adjustable, C. P. Thomas............. 697,114
Shears, H. I. Camp................. 00000060 697, 232
Shovel. See’ Cart shovel.

Show stand or rack, revolving, H. F. Pal-

1) Ly gy .... 697,008
Shutter, focal plane, L. Moretti. . 697,350
Shutter operating device, W.

Duzer 5 . 697,207
Sifter, J. L. . 696,997
Slgrnls, amnrdtus for the

o O £ ) S PRI 697,065
Skylight, A. N. Staples 5 (“h""()
Sled, bob, C. Meyers............. . 696,991
Smearing preventing device, O. Roesen 697,174
Smoke consuming apparatus, I.. E. C. Brus-

haber 697,069
Smoke preventer, J. H. 5 697,0%
Snap hook, G. W. H. Schreffler . 697.367
Soldering machine. Letson & Bury 697.345
Spark arrester and extinguisher, A. Gmske 696,960
S[J!nujug device, C. W. & A. Mettler...... 696,990
Spinning  frame roving hreaker, A. B

Rhoades ..........ciiiiiiiiniiinnnnn. 697,018
Spinning or twisting machines, truing up the

drawing rolls of, . M. Marey........ 697,262
Spool and producing same. . Hubbard . 697,408
Stacker, wheeler straw, Ielsing & Gustnf-

BOTMME « o smoets™ e M5 e o v o ot o uirsovovoess . 696,951
Stanchion, cattle, 0. II. Robertson. . 697,105
Starch, making thin hoiling, C. B. Dur . 696,949
Steam engine. P. B. Whitney............ 697,187
Steam or fluid pressure engine, W. J. Em-

1091 1) o Y 697,136
Steam trap, G. Moffat 697,349
Stereotyping, casting hox fm. S, . ss. . 697,141
Stone, making dolomitic sand, II. B. Brown o

F.
W.

ITREIGI T R s e L
Walke

Stove, W.
Stove, A.

Stovepipe attachment. Joy & Dorton . 696,977
Stovepipe collar, J. Stmnhilpm .. 697,054
Strainer, E. L. Mason . 697,154
Sugar paddle. C. Stout. 697,183

Sulfids, treating mpmllio. ror 697,138
Swing, folding lawn, D. C. Coble.......... 13:
Switth operating device, T. Cope....
Syringe nozzle, R. L. MeMurran..........
Tacking tool, hand, A. Hebert............
Tamk lug, J. Reichert.................... 697,364
Telephone instrument, combination, J. G.
Noldin . ... e e 697,002
Telephone svstem, electrlc, w. Pemble-
.......................... 697,009
Te(tlle roller clearer, R. tt - 697,212
Thill coupling, C. C. Bmdley ............ 697,130
Thill support, W. D. Smith.............. 697,286

(Continued on page 284
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Not what 1is said of 1t, but
\.what it does, has made
the fame of the

Elgin Watch

’*}

and made 10,000,

every jeweler in

¢

sary to the world’

anteed by the greatest watch works.
ELGIN NATIONAL WATCH CO.

EvracIN, PrLINOIS.

a&'

PREA

ooo Elgins neces-
s work. Sold by
the land; guar-

~%

AR TARTRTARTARATARTARATATATATATS

e MIETZ & WEISS K EROSENE

&wes;rom and GAS Eﬂglne

1 to 60 H. P.
Send for bums K EROSENE
Catalogue.  cheaper and safer than gaso-
line. Automatic, simvyle, re-
liable No electric battery
orflamevsed. Perfectregu-
lation. Belted or directly
coupled to dynamo for elec-
tric lighting, charging stor-
age batteme.s, pumping and
all power purposes.
A. MIETZ,

128-138 MoTr ST., New YORK.
ADOPTED BY U. 8 GOVERNMENT.
Tlighest Award for Direct Coupled Generator Set,
Parin Exposition, 1900,

Gold Medal, Pan-American Exposition, 1901,

Real Estate Wanted

and for sale. If you want to sell or buy (no matter
where located) send description and cash price and 'e
(FREE) my successful plan. W. 5 TRA
DER, North American Bldg., Pbiladelphia, Pae

ARTESIAN

W<lls, Oiland Gas Wellsdrilled
by contractto anydeptb fromb0
t0 3000 feet. We also manufac-

ture and furnish everything re-
quired to d.ill and complete

same. Portable Horse Power

and Mounted Steam Drilling

Machines for 100 to 1200 feet.

Write us stating exactly what

is required and send_for illus-

trated catalogue. Address
PIERTE WELL ENGINEERING AND SUPPLY CO.

136 LIBERTY STREET. NEW Youk. U. 8. A.

GASOLINE

GINES ¢

are xemalknble for
SIMPLICITY
and ECONOMY
Write for Prices.
0lds Motor Warks,

1326.1eff. Ave..
Detroit, - - Mich.

To Owners of Gasoline Engines
A Automobiles, Launches,

The

Fic.
Auto-Sparker

does away entirely with all starting and
running batteries, their anneyance and
expense. No belt--no switch—no bat-
teries. Can be attached to any engine
now using batteries. 1'ully guaranteed;
write for descriptive catalog.

Motsinger Device Mig. Co.,
14 Main 8t., Pendleton, Ind.

IT SIMPLIFIES DIFFICULT WORK
There_are many unique teatures in
eur an and Power Pipe
Threading and Cutting Machine
It hasour Standard Adjustable Quick
Opening and Clowmsz die Head with
convenient ‘’cam ’ movement. Five
Chasers, set by graduation to any size
needed. Can bereleased from ‘I'hread-
ing wbile in motion, opened to permit
pipe beine cut and closed mstantly
and positively. Send for Catalogue.

THE MERRELL MANUFAC- ~—Z
TURING CO., 501 Curtiss St., Toledo, Ohio

Store.

DAVIS’ PATENT

Compression Coupling

FOR LINE SHAFTING

May be ordered through any Hardware or Machinery
Agents wanted in territory not already placed.
No keys required. Satisfaction guaranteed. Send for
price list and discount. . . . . . . . . . . .

MANUFACTURED BY

The W. P. Davis Machine Co.

ROCHESTER,

N. Y, U. S. A.

A TRUSGOTT BOAT

Simple, Safe, Reliable, Speedy.

Built either cabined or open in sizes from 16 to 100 feet
in length. For catalog giving full information write

Truscott Boat Mfg. Co.,

ST. JUOSEPH, MICE.

Howard Two and Four Cycle
MARINE

AND

AUTOMOBILE
MOTORS

Write for Cat.
Grant Ferris Co.
Troy, N. Y.

FEDERA'I‘ION OF WOMEN'S CLUBS.

April 19 to 27. the NICKEL PLATE ROAD will sell
special round trip tickets to Los Angeles, Cal, at rate
of $62.00 from Buffalo, N. Y., giving choice of route. with
reverse roui es going and returning Bstop-over privileges,
and final returu limit June 25. FKor full information
inquire of A. W. Ecclestone, D. P. A., 385 Broadway,
New York City.

CONTRACT MANUFACTURERS

Difficult Parts or ==
%+ Finished Articles

UNION MFG. & SPECIALTY CO.,
606-508 Genesee St., Buffalo, N. Y.

Our
Specialty :
Knock-

Down s
Boats of any Ww&
description ST e R

AMERICAN BOAT & DIAOIIINF 00.,

ROW, SAIL AND PLEASURE BOATS,
Mariue Station, 87, LOUIS, MO.

GERE GASOLINE ENGINES

PLEST BOAT ENGINESE MADZ

CABINMOPEN BCATS
NEW CAT FOR 4 STAMPS

ENGINE CASTINGS BOAT FR RAMES
GEQ.H.GERE YACH L XNCH Wi,
GRANQ RAPIDS. MICHIGRN

0SGOOD PORTABLE
— BRTTLE CREEX MItR

£ 056000 PURTARLE CHINAS RAKY
SATE DURARLE Avo PRACTICAL.

BEST HUNTINGASFISHING
BOATMADE .

These boats when folded can be carried on the back,
in a bu;zglv] oron the cars, Used by U. S. government.
Just the thing for trout fishermen.

2

2

What Do You Want To Buy?

We can tell you where to buy anythmg you want.
Write us for the addresses of manufacturers in ANY line of business.
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES.

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

For Contractors, Plantations. Factories, Etc.
Planned, built and equipped.

Portable Track Section Mounted on Steel Ties,
RAILS, SWITCHES, TURNTABLES,
WHEELS, AXLES, Etc.

CARS of every description always in stock.
ARTHUR KOPPEL, Dept. P,
66-6B Broad St., New York.

Write for Catalogue No. 30.

HAVE You a Buffalo

1f you wheel at all and have not yet tried this machine
there is a treat yet cowing to you. It 18 a combination
of ¢race, beauty and strength, and is an ideal mount for
either sex. Perfect
finish and accurate
construction. Built
upon the most mod-
ern and approved
lines. Looka every f \

the market Inves- "
tigate their claimed
merits and their XK

cost. Then compare ==
any or all of them with the

BUFFALO KING SPECIALS

whichareknownas the “Kings and Queens of Bicycles.”
Gentleman’s or Lady's wheel $35.

THE WM. HENGERER CO., - - - BUFFALO, N. Y.

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they .

in all parts of the world.
Launches in stock.
Send for Catalogue.
PALMER BROS.,
Cos Cob, Conn.

New Microscope for Nature Study

and for use in the Examination of Ores,
Metals, Wools, Fibre. etc.

with 1 Ocular and
Queen Acme No. 6 1" auieetive givs
» ing power of about 100 diameters, 1 set of
12 prepared slices of insect paris and otber
interesting specimens, all in case, 816,
Ask your nearest Optician for it.
UEEN & CO., InNc.
‘Optieal and Scientific Instrument_Works,
10 C]leslllllt st., Phila., Pa.
u’nte for Circular. 39 K lf(h Ave., New Y ork.

MACHINE WORK WANTED

Have your Models of Eugines, etc, made, and small
Muachine Work done in a thuroughly eqmpped ma-
chine shop. Estimates cheerfully given.
H. BARTOL BRAZIER,
Engineer and Machmist, ~ Munnfacturer of Gasoline Vehicles,
1811-18-15 Fitzwater Street, Philadelphia, Pa.

Standard Automobile Batteries, Searchlights
for Automobilists.
New Ntaudard ‘* Auto-
as’’ Batlery sets for Automo-
5 iles.ﬁ\utnlcyclges aﬁd Launchk
es. egular 8-cell set. oa
NEW TANDARD case. $5. We make all shapes

YAUTOGAS® and sizes at reasonable prices.

GAS;(‘:A‘)gﬂrﬁlﬁé'ENEINE Search_ Lights, Electric
{§ DRY BATTERY Gas Lighters. Anto-
mobile Lighters.

Push the
“ plate” or lev-
er, it lights.
For all uses
where candles, > : -
lamps, etc., are Electric Searchlight.
dangerous. $2 3
by mail or express prepaid. Kxtra batteries, 35 cents.
Money makers for bright people. Agents wanted

WN¥L.. ROCHE, Inventor and Sole Mfz,,
42 Vesey Street, New York, N. Y.

HOMES IN THE WEST.

Now until April 30th, tickets can be purchased via
Nickel Plate Road. at extremely Jow rates. tir the bene-
fit of those desiring new homes in the West, including
the Pacitic Coast States, Montana, ldaho, Minnesota,
North and South Dakota, the Canadian Northwest, Colo-
rado. Arizona_ etc. Get full information irom A. W.
Ecclestone. 345 Broadway, New York City.

D HOLDEN
"REAL ESTATE TRUST BLDG PHILA, PA.

ECEALED 1CE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT-2.13899.

Scientific American

1876—1902

12,000 Valuable Papers

JUST PUBLISHED.

LARGE edition of this new cata-
logue now ready for distribution.
Thousands of new papers are

listed in it, bringing it up to date. Sixty
three-column pages. Copies will be
mailed free to any address in the world
on receipt of request. All Supplements
listed in catalogue can be supplied for
ten cents each.

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

Thread cutter, A0 Do Marble.
Thresher amd  separator, pea,

COX] TNelipele o eleiatolelslotalolarelalotelol o lele ; G

696,960,
Tongue scraper, I. Hagerty......... - T
Tougue support, wagon, .

Ressler ..o
Toy bauk, W. R. Young..
Toy, figure, E. Hawle)
Prace holder and cast off,

Truss, I C. Spelling.. .
Tube clamp, W. De I«lorma
Tubular fabrie, woven, W.

Turbine wheel support, steam, J. A. Bom-
Twine making machine, Monahan & Kieren
Twyer, cupola, furnace, S. & F. . Watt..
Type writer, J. W. Paul..................
Vacoum pan, G. L. Ribaud..............

Valve for steam fire engines, etc., automatice,

Vehicle, F. Bosch

Vehicle body corner uun, (1 W. Vinson.. 6
Vehicle mud guard, J. DPfeiffer
Vehicle propelling and brake mechanism, 0.

Water elevator, D. C. Brian
Water elevator, compressed a

etts ..
Water eleva

combressed ¢

VVeaving tubul(u fabrics, Beck & DPreston.. 6
Weighing machine, 1II. Cameron
Wheel, A. L. Hockett...........
Whifletree coupling, Hendricks & Kohl....
Windlass and wagon hoist, farm, T. H

Tabor
Window chair,

J. F. Steckenreiter

Window stop adjusting device, W
bert
Winnowers,
& TFail .
Wrench, F. V. Eurich
Wrench, V. C. Brown............. 3

. 6
6

TRADE MARKS.

Beverages, non-intoxicating, TPhilipp Schil-
linger Grewing C

Cakes and confectionery, icing powder for
II. IL Ottens

Cotton, coarse unbleached, Minot Ionoper &

Games, A. J. Patterson..................

Groceries, certain named, Jos.
CerytlCo: -

Groceries, certain named, M.

Grocevies, certain named Splague, VVfuner
(ARG e 66660 8

Incandescent mantles, . M. Taylor........

Knives, razors, and seissors, pncl‘('t H.

Lard compound, Southern Cotton 0il Co
Medical compound for certain Ilmnr"(l dis-

Medicinal compound in powder form put up
in gelatinons capsules, J. D. Hender-
son Co. 3

Medicinal oils, Zaog

Medicinal l'omm]y, mtfun nar
Owen Co.

0Oils, certain named, Ernst Schliemann’s Oel-
werke, Gescellschaft mit DBesehrankter

Plaster, wall. Granitine Wall Plaster C
Plumbing goods, certain named, E. M. Joral

Printing and embossing presses and appli-
ances connected therewith, Jobhn Thom-

Sheetings, H. Norden

Talking machines,
chine Co. 5
Ventilating devices,

[‘mvel sal Talking Ma-

LABELS.
AR (‘Mfg Co,”’ for overalls, American Mfg.

‘“‘Bunkie,”” for cigars, E. J. Root...........
“Dr. Daniels’ Veterinary Oster-Cocus Lini-
ment,”’ for a veterinary liniment, Dr. A.
C. Daniels Inc..............coouunan.
“Dr. Fowler's Meat and Malt,”” for a prop

‘“‘Bureka Skin Cleanser,”” for a toilet prepara-
tion, Eureka Toilet C0..evvvvnnnennn..
“Floto’s Breakfast Drink,”’ for a coffec sub-

(Continued on page 286)

(:’.1’37;3 Registers an accurate account of work done on print-
307,05

) T
Tubular fabrie, woven, Beck & Preston.... 697,391 | cia counte‘rs to order. ("~ Send for circular.

[EEI S aan0a8800000000000000068 8000800 697,1 "8
07,41

Valve, W. D. Skifington.................. (“)42%4 Co. and all newsdealers.

............ 697,010

A, MAFOY 5 i el siei = o« o = 5« o & 4 Srns 697, 0‘)1
i g oo 5 GY
i ¢ corner ir i 97,208
$
.

et G;)T"HT 28.inch wheel, any height frame, high grade equipment,

Weaner, calf, ‘G. C. Bnmmghnm. e 696,929 $|o 95 for the celebrated 1902 Kenwood Blcyele.

697,340 very finest equipment, including Morgan & Wright highest

or.112| 10 DAYS FREE TRIAL g7, &7, iersie #udirea.

. 697,182 | Gffer ever heard of, write for our free 1982 Bicycle Catalogue.

Wj_nim\: SS(_‘I'GE{I, ) J\. _Schoti e!d.,. e - 697,106 | ,qdress, SEARS, ROEBUCK a coq c“chGo.

6¢

en : 697,321 | An independent, ever-ready Whistle for boats and launches
Writing machine, E. B. Hoess............. 697,250 | operated by other than steam pewer. No air tank, no fuss or

L T as015 | SHOE BLACKING.—FORMULAS FOR

Cloth, clothing, and leno fabrie, II. W. Smith 38,056 | liquid and solid blacking are given in SUPPLEMENT

o S8 - Joo*-Bo0aaaaan0aaa6a08068000000 3

6: 38,07 0 $
009 0 38088 - LoNLY 4— PER PAIR

Bokar & [Co.. ., 0. . e, 38,087 PARALLEL AND IS LIMITED PREI

,065, 38,066 MADE IN ALL SIZES.CATALOGUE FREE WITH KEY & MECANICAL

eases, G.o A, Knox.........oiiia... 38,080 - - -

.......................... 38,081 Made m all sizes to stand any desired

stitute, T. D. F10t0 + v vvvvnnerernnnnnns 9

696,988 BRAKE FRICTION IN CENTER OF HUB.

liams .. G97;188
Tbresher self feeder, M. L Howe . 697,088 Coasts on YOou - WANT -THE ‘BE T ’ Simple.
'Jl}lu ;nng m.ulhnu- tm-d sl B, l' 697,095 0 -BUY -
Threshing machine gov ruor mechanism, I | 0

15. Mahoney G9T,096 Balls. N 85 9 Pieces.
Threshold gage, 15, 0. Keef . A :
Tide motor, I, Il Lauten . GY6HE Write for THE I _— Light.
Tie plate, lI Ble Blart. «o: . G696 : =
Tin plate lift mechanism, J. Fav ‘(1 647,400 Circular s Guaranteed
Tire setting machine, rubber LK. Wi hdlub QUZ,U-)'[S ) .
Tire,  vebicle, . Steit. ... . GYTI0385 Box X. @aster(Brahe‘ Satisfactory.
Tires, inner tube for pneums p =

07,055

Tiw?" inm-:“l“ht' for pueumatic, ? 607,227 THE BARWEST COASTER BRAKE CO., B3 Chambers St., New York.
FAIIMIOLOT oot nninn e 97,2
Tires iu vehicle wheels, ratus for apply-

ing rubber, J. Neary..........ooo..... 697,000 | rgv Y NE gt ~ rmmo
'l‘llh:l‘l‘lbo ll!sl{ll‘;lil'ni‘lllg \;ull‘s, J. G, Havens ‘ I'HE I‘n‘v BRISTOL COUNTER | EVOLUTION OF THE AMERICAN Lo-

comotive.—By Herbert ‘I Walker. A valuable serifs
by a member of the National Railway Museum Cermmit-
tee. The locomotive from 1825 to date is described and
illustrated by careful drawings, great attention being
given to historical accuracy. 21 1llustrauons SCIEN-
TIFIC AMERICAN SUPPLEMENTS 11122, 1113, 11 14.
Price 10 cents each. Kor sale by Munn & Co. and all
newsdealers.

Trausformer, A R. ‘[\ﬂvvrcst .......... :", H

Tripod or stand, C. W. 7,147 N . B
Tl'ulusel's banger, M. IL ! 696,940 Natlﬂﬂa' E|ectnc Vemdes
Trick, car, O. Colborne . 6YT

are for those who take no
pleasure in mechanical la-
bor. Started and kept in
motion without worry or
tinkering. Simple, noise-
g ) less, graceful. The most
R . practical automobile for

MATCH FACTORY.—DESCRIPTION business orpleasure. Easily

of an English factory. SCIENTIFIC AMERICAN Sup-| controlled by man,woman orchild. Writeforcatalog,
PLEMENT 1113. Price 10cents. For sale by Munt: & NATIONAL VEHICLE €0, 900 E.22ndSt., Indisnapolis, Ind,

FISK <

ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,000 000 and
repeats automatically. Simple, accurate, durable. Spe-

C. J. ROOT, Bristol, Conn.. U. S. A,

: owes (
Vehicle pump, i
Vehicle reach, Travis & Denney . ooooooo.. 697,224 “\ gg;?%’}“’eevég‘f
Vehicle wheel, 1. Hudson................ 697,252 \ thing known
Vehicles, (~y(‘lvs, ete., variable speed gear — . N in tire
for motor, J. R. Madan.............. 697,163 = N\ = N\ construction.

}’entill:ltm'. ISue Car ventilator. 697 '!6’} N By S——
ventilator, I. C. Ramirez.................. Ty ) S QK 3 .
Voting machine A. F. Bardwell. Y / \\ @i\ FISK RUBBER COMPANY, Chicopee Falls, Mass
Voting machine, A. J. Bolfing.. . Y. i ) e
Wagon body, farm, B. F. Washb 697 2 f I g GASOLINE AUTOMOBILES.— VALU-
‘V‘Y.‘” ?l 5‘:{]’1“_ l?f’t“’i’]‘) V‘;’ ator, li‘.'“]" : G?)‘ }g" \ f able illustrated articles on the above subject containing

ashboiler handle, Z. T. Hall 497,20 \ /) many details of the motors and vehicles, are coutamed
Washer fastener, J. W. Shaw.. 697,368 \ AND NINETY-FIVE CENTS | in SuPpLEMENT Nos. 1099, 127 0, 1295 and 1311.
Water balance, automatic, A. Hoberecht. . (§91,08.(3 D #7 Buys the celcbrated, high grade, | Price 10 cents each. For sale by Munn & Co,and all
Water closet seat, lock, W. C. Miles...... 697,264 """ new 1902M°delEDGEMERE BICYCLE newsdealers.
Water cooling tower, W. Ostendorff. 697,160 9

including hlgh grade guaranteed pncumatie tires, ad, un(.ble . ”
handle bars, fine leather covered grips, padded saddle, fine ball FACTS about THE FORSYTH ,
bearing pedals, nickel trlmmincg, beautifully finlshed through- | A simple, strong and perfect working **Coaster Brake.”
out, any color enamel. Strongest Guarantee. Parts readlly adjusted without removing wheel from
rame. No friction,
no backlash. Under
absolute control at
. all times. PBrake is
self -releasing and
will not wedge. All
the good points of
other brakes and
; none of their objec-
tionable features.
CO., = - Buffalo, N. Y.

97,392 E § forthe celebrated1902 Elgin King orElginQuee: nBie) cle,
;5 for the highest grade1902 bicycle made our threeerown
nlekel;oln', Napoleon or Josephine, complete with the

rade pneumatic tires, 8 regular $50.00 bicycle.

um roe

FORSYTH MFG.

97,139

or3it|* Sure Signal” AIR PUMP WHISTLE

bother; simply pull the handie and produce a claar musical
tone reachmg a half mile. Not a toy, but a practical. power-
ful, perfectly made Chime Whistle. Brass or nickel. 30in. high.

DESIGNS. An ornament to any boat. Not ezpensive. Send for Price List.
4 BOWEN MFG. CO., South Street, Auburn, N. Y.
Bidet, F. A. Wells........... .35,853, 35,854 ’ i '
Glass vessel, cut, . C. Parsche 35,856 .
Iﬁﬂml‘v . 1’31“5;*-»-}-{ ~~~~~~~~~~~ . %E’-g?é TRAVEL IN COMFORT and SAVE MONEY"*
i tray, J. L. > 35,85% )

b‘]:::gnsmé‘tc., m;m“(‘(r%:])rp:, H. H. Burdick. . 35,830 @ The NICKEL PLATE ROAD is sellmg tickets to
Trimm‘ing J. Muller....ooiiiinininnnennnnnn 35,855 % 13 - 5 yy f{wnts all through the west at greatly reduced rates.
Watehcase, IL. V. DegOUmmols -« .. ..o .oov.. 35,851 Benedict Nickel ound trip hemeseekers’ tickets for the benefit of those

endeavoring to locate anew home in the West; one way

INVENTORS AND is what you want. Homogeneous; Cwologlsgls’hmckeﬁstfor tliose Whlo halve d\e{\gld\eth%{l%cdte
dense ; tough. Resists Electrolysis. es "hreugh teurists car placed on rain

OTHERS REQUIRING Oélgnd foreIs;:(:fxlezeL o No. 1, every Menday and QVerlnesday evening, due
Chlcazo following evening, where excellent connections

AHIGHLY™ BURI{'}IIRIIV}DIIS}:G:& 0., are made with prmclpal through tourist cars tor all
(oL {e1{:{ N AV S 1111 & Main Oftice, W aterbury, Ct, western points. Wnte, ’phone, or call on A. W. Eccle-
New York, 253 Broadway. stone, . P. A., 385 Breadway, New Yerk City.

Bicycles, W. A. Chipman TUBING: Boston, 172 High Street.

Boots and shoes, Crawford Shoe Makers.... 380 H9 V. VAR NG AY tor th )] 9
Boots and shoes, Geo D. Witt Sbot Co.38,060, 38,061 EDSON'S SYSTEM [ ORORLESS =
Breads, cakes, and confections, I. I. Ughetta 38,076 CESSPOOL matter.

Smnaller Complete (lutﬁls fur Private
. Estates, Hotels
and Institutions.

| The U. 8,

Nos. 1213 and 1239. Price 10 cents each. For sale Military

GO o ole . Y - § e oa e Teoe e ETe e A L 38,054 | by Munn & Co. and all newsdealers. Government
Cough syrups and remedies for certain named R ?::g:dmmt‘;:ell‘}mg
diseases, 0. . B. Grom. ... 38,078 GCET THE GCENUINE
Filters, water, Smith & Revell,.... 38,091 UNCT “‘ézgﬁrf::tg;:alng
Flour, wheat, Txcelsive Water Mill (‘n 38,064 S E K 3.
Fly paper, sticky, T. D. Nostrand

P A L S e PSON MANUFACTURING CO.,

Foods and relishes, certain_ named, Aplm SAVE MONEY AND TROUBLE 182 Lommertlnl Street, Boston, Mass., U. 8. A,
&  Barrett & Western Counties Cream- NAILS,TACKS AND GLASS WILL NOT LET THE AIROUT{
BEICS o ove viooce nvs miaiein o e saimi v g L 38,074 BESURE TIRE S BRANDED WITH ANALLIGATOR INRED OTHERS NOT GENUINE

Fruit and medicinal and food products of F NO ELIKEW‘W"["FWF
such fruit, certain named, F. A. Robin- ’TJ/O

RIDEH AGENTS WANTED

Oneineach town to ride and exhibit a
sample 1902 Bicycle,

1902 Models, $9 to $15

*01 & 00 Models, high grade, $7 to $II
500 Second-hand Wheels

all makes and models, good as new,
to $8, Great Factm%v learing
ale athalf factory cost. e ghip to
anyoneonapprovalandtendaystrial
withouta centin advance.
EARN A BICGYCLE distributing
1000 catalogues for us. Write at once
for bargain list and our wonderful
special offer to agents. Tires, equip-
‘, ‘ment, sund.nes. all kinds, half regulnr)mnes.

MEAD CYCLE CO. .o
" Gas Engine *uin i Troubles woce

For satisfactory “Practical Experience’ suggestions, 13 years’ experience.

THIS OFFER 1S WITHOUT 70 ADVERTISE QUICK, EXPRESS

WILL SEND.COD,, SUBJECT TO EXAM I INA'HON MVWH!RE NO DEPOSIT REOUIRED

THE VIM COMPANY, S e CHICAGO §

Mention SCIENTIFIC AMERICAN.

7o | MORAN FLEXIBLE JOINT

Steam, Air or Liquids,

pressure.
Moran Flexible Steam Joint Co.. Inc'd,

HALtINE .. oo e et ee o oo s Soie oo s e e 38,083 149 3d East St., LOUISVILLE, K¥. M. E. Dept, llardy Motor Co:, Ltd., PorT Huron, MicH,
Overalls and coats, American Manufactur-
ing Co. ......... lﬁ ........... gg,ggi&
Paper, certain named, B (lke Moffitt & Towne ,051
Peanuts, A R. POLLOr................ovo. 38,063 NOW REA l)Y-
Perindical, W. H. Gannett Publisher. 38,050 — ——

38,086

L~ Compressed Air

38,055

i}_}l(;ns,flif\qss & Prﬂt]l(‘li;]. B Sprgonpog . 3:'363 ITS PRODUCTION, USES AND APPLICATIONS.
Silk  fabric, woven, ialanx  Silk ill. 38,05
Soap, l\izln]v City Soap Works............ 38,0§4 By GARDNER D. HlSCOX M E

AUTHOR OF ‘“MECHANICAL MOVEMENTS.”

voi bl LARGE 8VO0. 820 PAGES. 547 ILLUSTRATIONS.
Vinegar, Jones Bros. 200 o S OPSHIS H 000 0 38,073 pRICE, bound il\ Cloth, $5.00. Half MOI‘OCCO, $6.50.

A complete treatise on the subject of Compressed Air, comprising its physical and operative
properties fromr'a vacuum to its liquid form. Its thermodyna)mcs compression, transmission, expan-
';1on, and its uses for power purposes in mining and engmeermg work ; pneumatlc motors, shop tools,
air blasts for cleaning and painting. The Saud Blast, air lifts, pumping of water, acids and 0119-
?;Sg- aeration and punﬁcatlon of water supply; rallway propulmon pneumatlc tuhe transmission, refrlgera—

0901 tion,  The Air Brake, and numerous appliances in which compressed air is a most convenient and
economical vehicle for work—with air tables of compression, expansion and physical properties.

| 9,078 A most comprehensive work on the subject of Compressed Air

h vt RO Vi A special illustrated circular of this book w
ary compound, ea [\4 a 1 9,004 3 - N
‘“‘B-Z-Bake,” for flour, G. T. Evans.......... 9,071 will be sent to any address on application.

- MUNN & CO.,

Publishers of the Scientific American, 361 Broad\Vag, New York.




APRIL 19, 1902.

Scientific

American

235

Techmcal erter Wanted.

Man with clear, concise style, experi-
enced in treating practical scientific
subjects. State age, experience and
salary expected.

Address Box 210,
Scranton, Pa.

ELECTRIGAL ENGINEERING §
TAUGHT BY MAIL,

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”

We teach Electrical Engineering, Electric Lighting,
Electric Raihways, Mechanical Engineering, Slemn Engi-
neering, Mech.anical Drawing, at g

A E

|l|~l.|lule mdurw.i In T sonand (ll)n‘n
ELECTRICAL CINSTIIU .
Dept. A, 240- 343 \W. 284 8&t. New York.
can be increased more

quickly by us than by any

one else if you will study

in some of your spare
time. We’ll help you learn what you need and give you
the best books free to study from, while giving youa
chance to

EARN MORE WHILE LEARNING

Courses_in Electrical, Mechanical, Steam and

Civil Engineeriug, Drafting, Art, Architec-
ture, Mining. aullurg), usiness, Stenoge
raphy, Journa » Bookkeeping, etc.
Write for free catalogue 6, with full particulars.
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave.,, N. Y.
“\ A Big Help in Your Present Position
-TO WRITE - e} Tielps You to a Betier l’ou’llmn
Ad. W1 e z 1500 to $10,000
ADVERTISEMENTS FRubihi ot i S

'World to-day. Brignt future, Good demand. Taught Successfully by

Mail. Edw,T. Pagelndem’lA Davis. founders original schooladver-

tising, fAd. Writers Iylooking
to ourinstitution lor avmlnble talent, 64 pages of particulars mailed
free. PAGE DAVIS CO., Suite *167 Adams St.. CHICAGO, ¢

P-M-S-| W-R-P

e want you to know of our MAGAZINE OF
l\le'I‘ERIEs which bas reached a circulation of
50, copies in the first year of its existence. A large
36- Page Magazine, Tull of matters of the most in-
tense interest. The contents of the May magazine is
as fotlows:

THE UNIVERSAL BROTHERHOOD OF
ANCIENT MYSTIC ADEPTS
By Brother No. 1.
CHEERFUL CHATS
By Frank Harrison.

TELEPATHY, DREAMS, PSYCHIC PHENOMENA
SAYINGS OF THE BLISSFUL PROPHET
By the Blissful Prophet.
PERPETUAL ASTROLOGICAL CALENDAR
(Copyrighted.) Frequently sold for $1.00.
ASTROLOGICAL DELINEATIONS
By a Mystic.

DREAMS AND THEIR MEANINGS
By the Dream Editor.

DREAMS ARE THE AVENUES OF GOD
By Dr. T. De Witt Talmage.

SPIRITS IN PRISON
By J. H. Rylance, D. D.

PSYCHIC DELINEATION BY HANDWRITING
By a Mystic Adept.

YOUR FORTUNE TOLD BY THE ZODIAC
THE TRUE WAY TO LIVE AND KEEP WELL
By J. M. Peebles, M. D.

FIRESIDE TALKS, BEAUTIFUL AND
HELPFUL THOUGHTS
HOW WE HELP THE SICK, SORROWFUL AND

DISCOURAGED

and hundreds of other articles of intense and absorb-
ing interest. A Magazme which fills its readers with
love and enthusiasm for the best in life and interests
the whole family, the young and the middle aged, and
is a solace to the old. 'T'he regular price is $1. 00 n yeal |
and thousands are subscribing. To the readers of thé
SCIENTIFIC AMERICAN we wake a special offer of three
issues, a

THREE MONTHS' SUBSCRIPTION
FOR ONLY (2 CENTS.

It will be the best investment you ever made. Take
advantage of this wonderfully liberal offer at once.
Send stamps, and address

THE MAGAZINE OF MYSTERIES,
22 D North William St., New York City.

3%%:‘231 SSSSSSSSSSSSSSSSSSSSA.

OIL--SMELTER--MINES
Dividend-Paying Mining, Oil and ¥
Smelter Stocks, Listed and W
Unlisted, our Specialty. :;:
DOUGLAS, LACEY & CO. v
Bankers & Brokers, Fiscal Agents, .
Members N. Y. Consolidated Stock Exchange. \jy
66 BROADWAY & 17 NEW ST. NEW YORK. W
Booklets giving our successful plan for realizing the large \l’
interest suind profits of legitimate wining, oil and \W
smelter investments, sub. blanks, full particulars, etc., aent. W
free on application. .b
e e T

TRADE MARKS
DEesIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and description may
qulcklv ascertain our opinion free whetheran
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
specialnetice, without charge. in the

Scientific American.

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

MUNN & Co.zs1eroaswar. New York

{ your valuable paper, how a boiler
| power, that is only in use about three months

Branch Office, 625 F St. Washington, D.C.

“Glascoce’s Pepsin Zone,” for a medieine, T.
GASEOR ... ... oot suele oo 0. drgeRroreraine o o leiae 9,
“Golden Dream,” for cigars, Schmidt & Co.. 9,068

S‘Hamadala Cream,”” for a toilet preparation,

M. TPetQISON 5 quenic o s e o=es o e ooes T Wao- 9,074
“Hamlin's Wizard 0il,”’ for a medicine, Ifam-

lin’'s Wizard Oil Co.................... 9,075
“‘Lustreine,”” for a cleaning and polishing pre-

paration, J. C. Whitlam................ 9,072

f\mw Such

** for broows, New Bremen Broom
e 9,065

'8 ‘Pinpapch
EL: L R . 9,066
“ ‘White Label Tun hiskey,’” f. 5
key, John Kissel & Son................ 9,070
PRINTS.
““Baltz Rock,”” for bock beer, J. & I’. Baltz
Brewing €o. .....cciiiceisnisticsssananeses 487
“Know all Men by these Presents that Car-
ter's Inks are the Old Reliable Make,”’
for inks, Carter’'s Ink Co................ 486
“Oregon  Souvenir Playing Cards,”” for play-
ing cards, I8, 1L Mitchell................ 485
“Original lFoot Lift,"" for plows and mowers,
American Lithographic 0F PP TrrTrrY. . - 488

A printed copy of the speclfication 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 dosued and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named ir the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.
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FOR ALL USES, MADE AS REQUIRED,
& HARRINGTON & KlNG PERFORAT'II‘ING co.

AL

GOING WEST ?

It would be to your advantage, when arranging for a
trip to any point in the west, to get rates and full mfor-
mation via the NICKEL PLATK ROAD. from A. W.
Ecclestone, D. P. Agt., 385 Broadway, New York City.
The Nickel P’late Road is noted for its low ratea, excell-
ent train service, and those individual club ineals at 35c.

0 $1.00. I'ravel in comfort and save money by using
the Nickel Plate Road.

Be(er (han Red Lead

For making joints in gas pipes, steam pipes, water
pipes. compressed air pipes, and putting around
gaskets and flanges, caps, headers, bolts and nuts,
nothing excels

DIXON’S
PIPE-JOINT COMPOUND.

Joints can be easily taken apart after years of use
even when the pipes are rusted. Manufucturers,
machinists, engineers, contractors and gas com-
panies fi- eply use and endorse it. Booklet tree.

JOSEPH DIXON CRUYUCIBLE CO.
Jersey City, N. J.

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this subjectis con-
tained in SUPPLEMENT No. 1:292. Pricel0cents. For
sale by Munn & Co. and all newsdealers.

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: correspondents 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 talke
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 distinctly
marked or labeled.

(8584) G. C. T. asks how to solder a
piece of carbon and a piece of brass together.
I think the carbon has to be lined in some
way. A. Copper the carbon with a battery,
then attach the brass with soft solder.

(8585) J. F. C. asks: 1. What ad-
vantages has the double pole receiver over the
single pole (as they are called) electrically?
Why would not one coil, the same resistance
of the two, placed on one pole of a permanent
horseshoe magnet (traversed by an alternat-
ing current) affect the magnet flux as much
as the two coils of half the resistance, one
placed on each pole?” A. A horseshoe magnet
is always stronger than a bar magnet of the
same number of turns of wire upon its poles,
and so a double pole magnet in a telephone
will act more powerfully than a single pole

of a straight magnet. 2. Is pure soft iron
free from resistance to magnetic lux? What
is the resistance of the air to magnetic flux

as compared to pure Norway iron? A. The
number of lines of force which will pass
through iron as compared with air under the
same degree of magnetization varies with the
degree of magnetization. It may be as much
as 5,000 times as many, and it may be only
a few times as many when saturation is
nearly reached. See the table of permeability
in electrical works such as Foster's ‘Pocket
Book,” price $5 by mail. 3. Which is correct
to say, that a magnet attracts a piece of soft
iron because it lowers the resistance of the
magnetic flux, or that an opposite magnet
is induced in its mass by induction? A. When
a piece of iron approaches a magnet it both
becomes a magnet and furnishes an easier path
for the lines of force than the air. 4. Is the
girrecatest force of attraction exerted in a mag-
net in attracting opposite poles of itself? A.
We do not know whether a magnet works most
in attracting its own poles or not. 5. What
electrical disturbance is made by the action
of the wind on telephone wires that a receiver
takes it up” A. The noise to which you refer
in a telephone is produced by vibrations caused
by induction of adjacent wires and not by the
friction of the wind. The wind produces no
electrical disturbances.

(8586) M. W. and C. P. write: We
would like to know, through the columns of
of 15 horse

during a year, should be left. Should it be
filled with water or empty. and should the
smokestack be protected. A. A boiler to be

laid up for a season should be thoroughly

cleaned on the inside. filled with water with
steam on, so as to be full of hot water that
has been boiled, up to the safety valve. The

flues and fire surface of the boiler should then
be cleaned : ashes and soot removed from every
part where such lodge. Then close fire doors,

ash pit, and put a cap on the smokestack.
With this treatment laid-up boilers do not
rust inside or outside. It is the moist air

drawn through a laid-up boiler that does dam-
age by rust.

PERSONAL
MAGNETISM

Anybodly
others. The ac?]mrement of these powers brings hap-
piness and heal develops will power; gratifies ambi-
tions; gives one the key to personal and social success,
and suggests many npportumues to make money.

If at all interested, don’t fail to write for the most
wonderful bonk of the age, entitled, *The Philoso-

phy of Personal Inflnence,’”’ 10 pages, profusely
|1|ust| ated. This work instructs you how to thoroughl
master all the secrets of Hypnotism, Persond
Maguetlim and all Gceult Nciences. [t is sent
Absolutely Free, We guarantee you success.

New York Institute of Science,

Dept.PT. 16. Rochester, N. Y.

AREB
ROLLER BEARINGS

for all purposes.

See March 1st issue of this paper.
A PERFECT BEARING.
DURABLE. GUARANITEED.
Send for Booklet 27.

AMERICAN ROLLER
BEARING COMPANY
32 Binford Street, TBoata

Sparking Pugs and Coils.

CREST MFG. CO.,
(,ambrldge, Mass.

If Your Eye Could See

the filth that tparssea through or-
dinary water ucets you would
be alarmed and disgusted. These
germs are the cause of most dis-
eases. Pure water would prevent
them and perfectly pure water

groduced only by using
the w1de]y cele rated

Berkefeld Filter,

which is constructed on the most scien-
tific and hygienic piinciple. Easy to
clean and care for. Rapid filtration.
One gallon of pure waterin ¢ minutes,

ILLIAMS™S6R 1}
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SOLD EVERYWHERE
Williams' Shaving Stick,

= 25¢.

Yankee Shaving Soap, \Rnund or Square) 10c.
Luxury Shaving Tablet, = = 25c¢.
Swiss Violet Shaving Cream, = - 50c.

Williams’ Shaving Soap (Barbers’), 6 Round
Cakes, 1 1b., 40c. Exquisite also for toilet.
(TrlalS:ze) Wllllams Shavmg Tablet for 2¢. stamp

Stick  * 10c. “*

T he only firm in the world making a specialty
of SHAVING Soaps

THE J. B. WILLIANS CO., Glastonbury, Ct.

LONDON PARIS DRESDEN SYDNEY

Berkefeld Filter Co., 4 Cedar St., New York. |

The Waterless Knoxmobile.

| A Business, Pleasure and Touring Car cotnbined,

FEATURES—Grooved pins and
forced air system for cooling the en-
gine. Folding front seat, facing for-

ward for extra passengers Entire
. rear of body for carrying purposes
] ‘I'wo hundred miles
on one supply of
gasolene. Very sate,
due to its simple
control, two foot
brakes and one dcu-
ble actmg hand
brake. Kxtremely
easr riding, due to
ts long tlexible side
springs with swiv-
A great hill climber and very speedy, dueto

eled ends.
its powerful eight horse power engine. An ideal Doc-

tors vehicle. Price $1,000. With top $1,100.
Springfield, Mass.

F. H. Fowler, 139 W. 38th Street.
1. M. Davis, 366 Wabash Avenue.

\ER AIR PUMP..ic

"’EArvrCAaF\\“(‘E
ADDF(ESSN° 1 CLINTON ST BROOKLYN.N.Y.

KNOX AUTOMOBILE CO.,

New York Agency:
Chicago Agency:

P

YWANTED

Superintendent for brass manufacturing concern em-
ploying 230 men. Must be familiar with general brass
work, including casting, stamping, spinning, polishing,
plating, all kinds of machine work, die making, metal
pattern making, etc. A competent man who is familiar
with the best shop practice, who is up-to-date, who
knows what goods ought to cost, and how to make them
at least expense, can secure a liberal salary aud steady
position. Address SUPERINTENDENT, care SCIEN-
TIFIC AMERI(‘A\' Ronkery Buildine, Clncago

0.00 WORTH oF, FUN FOR 10C,

$10:2%: Si
Vanishing Half Dollar trick,2 Plckuof'l‘nckCunli Gn eat
/{Book ArtofMagitand ourlar eillustrated200pageCat-
\// Jalogue of tricks, novelties, plays. books, eto.,all for 10c,
=opostpaid. VERNELO &C0.282MichiganAve.Chicazo, 111

- 5
HOW ‘TO MAKE AN ELECTRICAL
Furnace for Amateur’s [Jse.—The utilization of 1'0 voit
electric cirzuits for small furnace work. By N. Monroe

| Hopkins. ‘T'his valuable article is accompanied by de-

tailed working drawings on a large scale,and the fur-
nace can be m.ide by any amateur who is versed in the
use of tools. ‘This article 1s contamed in SCIENTIFIC

AMERICAN SUPPLENENT &2, Price 10 cents.

For sale by MUNN & Co., ’«‘Rl Broadway, New York City,

or by any bookseller or newsdealer.

On Air

%) To ST, 17 Yole)

“Perfedzon" AIR MA TTRESSES

(Trade Mark)

In Camp—On The Yacht—Or At Home
THE IDEAL BED OR COUCH

Strictly hygienic—Non-absorbent—Odorless.

A BOON TO JTHE INVALID—A LUXCURY FOR THE WELL

Light weight, and when deflated can be packed in small space.
SEND FOR CATALOGUE AND PRICE LIST

Mechanical Fabric Co., Providence, R. 1.

qEALLT) PROPOSALS WILL: BE RECEIVED AT
O the Office of the Llszhthouqe Engmeer TompKins-
ville, N. Y., until 1 o’clock P. M. y 9, 1‘)62, and then
npened for furnishing mliee]laneouq aruicles for the
]lgl't]mnsc establishment for the fiscal year to end June
30,1903. In formatmu 'md s]i{eclﬂcatlons may be bad uyon
application. MAJ. W. OSSELI, U. 8. A., Engineer

Third Lighthouse I)lstrch
l YOU have a workshop you need
The Model Maker., Send 25 cents
for one year to Box 136, Station B,
Cleveland, Ohio.

MATCH FACTORY
WIiLLIAMS, Mfr.,

MACHINERY. W. E.
1001 Monadnock Block, Chicago, U.S. A.

SIS VPEINTIRIIHER, (TR
TR G R R
TYPE WHEELS. MODELS & . EXPERIMENTAL WORK. SMALL MACHINERY
NOVELTIES & ETC, NEW 7 05‘ STENCIL WORKS 100 NASSAU ST N.Y.

MUDE[S & EXPERIMENTAL WORK,
Inventions developed. Special Machinery.
. V. BAILLARD. Fox Bldg.. Franklin Square New York.

ICE and Bottl( Machinery. THE VILTER
MFG. CO., ) Clinton Street, Milwaukee Wis.

MDDE ou;.'hl\ eatunpped laboratory at your ser-

vice, awrence . Zinnerm an, Electrical and

Mechamca] F‘ngmeer 108-110 Centre Street, New Vork.

FREE Prospectutfurl{){];’,for J\re)ntems and

Builders' Magazine,” menthly 2 a year.

WM. T. COMSTOCK, Pub., 23 warren St., New York.

$3 00 Free. Fitsany bhub. Anyone can AppH it.
AddressCanfield Brake Co., Cornitg,

ROTARY PUMPS AND ENGINES.

Their Originand Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1588 and illustrated with clear draw -
ings showing the construction of various forms of
umps and engines. 38 illustrations. Contained in
UPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. For sale by Munn & Co. and all newsdealers.

Fm vour Real Estate. Send descrlptum

and lowest price.  No humbug _Buyers

wanted. C. J. CLAUSSE
(,lmton, Ia.

MACHINES, Corliss Engines, Brewers’

o

AND FXPERIMENTAL WOR K.
An engineering department and a thor-

Catalogue of Architectural.
and Technical Books,

Scientitic

Canfield (,oaiter Brake. Booklet

1 Pay The

Will ship C. O. D. to
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AGENTS WANTED TO SELL

any station in the T'nited States for

Freight » $25

The “WILLARD STEEL RANGE”

Has 6 8-in.lids, oven 17x12x21, 15 gallon reservoir, lar,
grate. burns wood or coal. weighs 400 lbs.,

ge warming closet, duplex
lined throughout with asbestos

AS REPRESENTED, Write for free descriptive

circulars and testimonials from parties in your section who are using one.

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louls. Mo.

FOR CASH OR ON CREDIT.
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EXCLUSIVE EXCELLENCE.

The 1902 Winton product is the finest creation upon
the automobile market. A combination of all struc-
tural advantages. Thoroughly reliable under all con-
ditions of service.

;z ‘V(k'nvr' \\‘llh. 'l;oll;leilll Detached.
Qur Catalog may help some.
THE WINTON MOTOR CARRIAGE CO.,
486 Belden Street, Cleveland, Ohio, U. 8. A,
Branches in New York, Chicagce, Boston, Phidelphia.

0O/e Pierce Motorette

Has three great attrac
tions—simplicity, Practi-
cability and Price. I[ts
power is the De Dion
motor, 3% horse power,
water - cooled ci inder,
the famous French make.
The entire frameis made
in our own factory, and
is specially adapted for
American uses. Trans-
mission by gears entirely
covered, hence protected
from dust and breakage.
)\ Materiats and workman-
ship of the best. A light
and efficient vehiclewith
a maximum speed of 25
miles an hour. Useful at
all seasons. Great hill-

) N climbing power. Eco-
nomical i operation. Weight 6()0 pounds, without top.
Fully equipped with lamps and cyclometer.

CEORCE N. PIERCE CO.
6 TO 24 HANOVER ST., BUFFALO, N. Y. U. S. A.

“An Up-Hill
Game”

is easily played with the greatest speed if you are
operating i

THE GROUT
STEAM STANHOPE

[t is specially con-
structed for up-hill
work and can easily
beat the time of all
other machines in /&
this respect. A
handsome well-con-
structed, well-pro.

ortioned carriage.

ery economical in
operation. Hvery part madein our own factory. Ask for
catalogue and circulars describing new features for 1902.

GROUT BROS., ORANGE, MASS,, U. S. A,
SEH]BS Also 1008 use ful articies. inciuding Satea,
Sewing Machines, Bicycles, Toouls. etc. Save

Money. Liscs Free. Cln( AGO dCALY Co., Chicago, ILll.
Running
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e Kase of Hand-

(FEES linc, Reliability,

Strength and Fin-

& ish. Impossible

to tell ail about

them here. Write

&\ us for catalogue.

Inquiries cheer-
fully answereqd.

THE CONRAD

All varieties at lowest prices. Hest Raitroad
Track and Vagon or Stock Scales made.

Jur Steamn Car-
riages Excel in

Desirable agents
wanted.

Gas and
Gasolene
Engines

VERTICAL AND
HORIZONTAL

ALL Sizes

THE FAIRBANKS CO.

New York, N. Y.
Albany, N. Y.
Baltimore, Md.
Boston, Mass.
Phila., Pa,
New Orleans, La.
Pittsburg, Pa.
Montreal, Can.
Buffalo, N. Y.
London, Eng.

CHARTER ENGINE
UBED

By Any OnNE
FOR ANY PURPOSE
Stationaries, Portables, Sawing Outfits,
Hoisters, Engines and Pumps.
Fuer—Gasoline, Gas, Distillate.
Send for Illustrated Catalogue and Testi-
monials, and State Your Power Needs.

CHARTER GAS ENGINE CO..Box 148, STERLING. ILL.

rom Sunrise to Sunset poor paint
cracks aud crumbles in heat and
" weather. The paint thatendures is :
9 Sun ¢
- PATTO“ s Proof PAI“T g
:- Lasts for years; guaranteed for
five. Wearealways glad to advise
on any paint question. 13ook free. -
PATTON’S PAINT COMPANY,
227 Luke Street, Mllwaukee, Wis,

FOR MEN OF BRAINS

1GARS

-MADE AT KEY WEST/~—

These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars,
| CORTEZ CIGAR CO., KEY WEST.

| P

olumbian Spirit.

TRADE MARK.

A Chemically Pure Methyl Alcohol. Price in bbls.
and !4 beis., $150 per egallon. Columbian Spirit cannot
be taken internully, but for manufacturing purposes 1s
the equal of alcohel. [t is a water white spirit testing
99 per cent. of pleasant odor and free from impurities.

MANHATTAN SPIRIT CO.
Sole Manutacturers. BUFFALO, N. Y.

WE HELP

s Inventors.

ot ASSISTANCE AL
Electrical, OF A Equipped
Mechani- W COMPETENT ENGINEERING J§ "I the
caland DEPARTMENT Latest
Scientific GIVEN TO Tools and
Apparatus bl Machinery
FREDERICK § PEARCE,

216 Willlam 8t.y New York

Hartford Typewriters made with either single
or double keyboard. Price $65.00. Catalogue
on application.

HARTFORD TYPEWRITER CO.,
472 Capltol Ave.. Wartford, Conn., U. & A,

DT o
0 '\t’?ﬁ!‘@)‘f?ﬁ.m &

GEO. B. CARPENTER & CO,,

- STABLE TENTS, with or without walls,

CONT
WATERPROOF 'BAGS and OILED

Our Kahki Tents and Covers are used by the

Government iu preference to all others.

waterproof, mildewproof and rotproot

make the well-known ¢* Yankee”

Send 5 cents in stamps for our new 88-psge catalog, illustrating and quoting every style of tent made,
Better goods and lower prices than offered by any other maker.

200-208 SOUTH WATER STREET, CHICAGO, ILL.
R St W R e,

S

Established 1840.
RACTORS’ TENTS,
CLOTHING.

They are
We also
Tent Cot.

NEW ENGLAND WATCHES

have a world-wide reputation
and are made to suit all sorts
and conditions of people.
Booklets and Catalogues sent
on application.

THE NEW ENGLAND WATCH CO.

37 Maiden Lane, 137 Wabash Ave.,
New York Chicago.

Spreckels Building, San Francisco.

Glass Water Coolers
ICE AND WATER SEPARATE
NO GERMS, INSECTS, RUST OR DIRT
WRITE FOR CIRCULAR
APPERT GLASS COMPANY
273 Broadway, New York
|

STEWARD'S WONDER

The Exponent of Highest Art in
ACETYLENE BURNERS Rir%eoniiicenec:
STATE LINE MFG CO., Cbattannoga, 1'enn., U. S. A.

107 Chambers St.. New York.

 REMINGTON

| TYPEWRITERS |

work with the
highest speed
and have the
endurance

it

=

WYCKOFF,
(Remington Typewriter Company)

827 Broadway New York

JES OE§ ST EEL e

FOR TOOLS, SA ETC.
Wt JESSOP & SONS L'2 91 JOHN. ST. NEW YORK

SEAMANS & BENEDICT

MR. BOOKKEEPER, )

do you know what the Comp-
tometeris ! 1gcostsyou nothing
to find eut. It will helf youout
= on that trial balance. It insures
= accuracy.is twice asrapid as the
best accountant and reiieves all
E nervous and mental strain.

Write for Pamphlet.
FELT & TARRANT MFG CO.

LCONPTERETER|

I I 82-56 ILLINOIS ST., EHICAQGO.

For HILLY DISTRICTS

You can save your breath and strength on uphill grades
and go at a great —

rate of speed if you
ride the well tested

HOLLEY

Motor Bicycle
which carries an
uprigbt motor at (§
the lowest and
strongest part of
the frame. Experts =& .
admit it to be the o
best machine onthemarket anditisreally an indispensa-
ble one for all hilly localities. Best made in every detail.

HOLLEY MOTOR CO., Bradford, Pa.

—

Has No Rival. Sellsat Sight

The Davis Safety Hold
Back (for single vehi-
cles) is the only one
that combines safety,
convenience and dura-
bility. Sample pair sent
prepaid on receipt of 75
~ cents. Agents wanted.

DAVIS HOLD BACK C0Q., - Manistee, Mich.

Folding Shower Baths

WANTED :

To negotiate with firms in the United States,
England and Canada to make and sell this bath
on royalty or similar terms. Most economical
bath ay regards cost, time, space and water. In-
expensive and practical. Sanitary and antisep-
tic. For hotei bed-rooms, apartment hcuses,
residences, resorts, sanitariums, etc. Used any-
where. No plumbing. Address

J. MATTHEW CASTLE,
34 Central Square, Lynn, Mass.

Patented, Dec., 1901.

Closed.

[+ would cost you more than all the above $4 added together 10 lesrn tetegraphy the old way.
The OMNIGRAPH teaches you perfectly In the shortest time st a total cost of $4.
TRANSMITTER, Key and Sounder, Complere,  An Expert Operator with you all
che time. Circular Froe. THE OMNIGRAPH MFG. CO., Dept.52,39 Cortlandt SL, New York.

2d Hand Automobiles
\ PARTS AND SUPPLIES
| Send Stamp for Catalogue
4 A. L. DYKE,

St. Louis, Mo.

Dyke ToNNEAU.

An Even
Hundred

Dollars
buy a

BB3

wili

The most reliable, accurately built, complete,
and desirable microscope ever offered for $100.00.

Meets everg; requirement for Bncteriolog{, His-
tology, Pathology, Biology, Urinary Work, Etc,
Two eyepieces 4 and }dry and .‘? 0Oil Immersion
Lenses, Abbe Condenser and Iris Diaphragm,
and Triple RevolvnngUNosepiece. Used at Cor-
nell, Harvard, Yale, University of Chicago, Col-
legeof P. and 8., and scores of other prominent
laboratories.
CATALOGUE FREE.
Writefor Cash Discount,

BAUSCH & LOMB OPTICAL CO.

New York,  ROCHESTER, N. Y.  Chicago.

RS
t P-To-
CHBESLYA Co i i

-- ARDNE

B ARINDE
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