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FACT AND FANCY IN AERUNATUTICS.

Scmebody has said that the successful inventor is
usually.more or less of an idealist, and invariably is
possessed -of a strong imagination. Judging from the
wild flights of fancy upon which an epoch-making in-
vention serves to launch the innumerable army of
magazine writers, we might add that in addition to
being an imaginative idealist, he would seem to be
something of a hypnotist as well.

As a matter of fact, although the inventors of the
steam engine, the telegraph, and the flying machine
were necessarily possessed of a creative imagination,
they were essentially of a practical and conservative
turn of mind. Stephenson, Morse, Marconi, and the
Wright brothers may have found time in the midst
of their busy hours to glance at the future, and be
momentarily thrilled at the thought of its splendid
speculative possibilities; but.in the main they were
too conscious of the inherent limitations of their in-
ventions, too strongly engrossed in the effort to work
out patiently each nearest problem as it arose, to
indulge in wild prophecy of future accomplishment.

The attitude of the Wright brothers during their
wonderful demonstration of the possibility of mechani-
cal flight may be referred to as proving the truth of
the above observations. Although they have created
the art, at least as far as its practical expression is
concerned, we doubt if anyone who has spoken or
written on the subject of the development of flight
has been more reluctant to hredict the achievements
of the future, or more conservative in pointing out
the inherent limitations of the art. On the other
hand, it is rarely that the birth of a new invention
has brought forth such a flood of preposterous and
impossible literature as has appeared during the last
few months on the military and commercial future
of the dirigible and the aeroplane.

Without in the least disparaging the fine achieve-
ments of Lebaudy, Zeppelin, the Wright brothers, Cur-
tiss, Farman, Bleriot, and others, whose intelligence,
pluck, and perseverance have made aerial flight the
sensation of the day, we wish to draw attention to the
fact that in their present state of development, neither
the dirigible nor the aeroplane has the slightest prac-
tical military value. The best that can be said of them
is that when certain inherent defects have been over-
come, they may, in a limited degree, be put to military
use. At the present writing this field would seem to
lie exclusively in the direction of scouting and the
carrying of dispatches.

In proof of this, we point to the fact that at present
both the dirigible and the aeroplane, and particularly
the latter, require, both for their starting and land-
ing, the provision of a large, fairly level field or cam-

pus, free from the obstruction of trees, telegraph poles:

and wires, and buildings. In the case of the aero-
plane, it is even necessary for safe starting and stop-
ping that the surface be free from tall weeds or grass;
for should the machine in coming to the ground dip
sufficiently for one wing to sweep in among the long
grass, the contact is sufficient to svging it violently
around across its course, at the risk of wrecking the
chassis or runners. Furthermore, the well-known re-
luctance of the aeronaut to start into the air in any-
thing stronger than a moderate breeze, particularly
if the wind be variable, is very significant of the pres-
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ent crude condition of the art considered in respect
of its commercial or military value. We do not hesi-
tate to affirm that there are many years of patient
mechanical development and practice in the air ahead
of us, before we shall see the production of an aero-
plane which can arise or alight (as it must neces-
sarily do to be of practical value) with that inde-
pendence of time, place, and weather conditions which
marks the flight and the coming and going of the
birds of the air.

Perhaps the most absurd of the military claims
made for the airship and aeroplane is that of their
ability to sail over hostile territory and destroy cities,
fortifications, and military depots by the expedient
of dropping high explosives. In view of the great
range of modern artillery, and the fact that a special
type is now being developed to repel airship attack,
the machine must operate at a height of at least a
mile above the earth, if it is to be safe from shrapnel
and the special shells which will be furnished for its
destruction. At that height it would be a question
of the merest chance if a bomb released from the
machine struck the object aimed at. There would be
no means of determining if the fort, magazine, etc.,
was in exact vertical alignment at the moment the
missile was dropped. Allowance would have to be
made for the velocity of the wind which velocity
could not_be known to those who were moving in
midair. Moreover, the direction of the flight of the
projectile would be the resultant of the vertical veloc-
ity, due to gravity, and the horizontal velocity of the
ship itself. Consequently, to make a hit, the projec-
tile would have to be released before the machine was
vertically over the object, and at a certain specified
distance ahead of the vertical line. How would the
operator determine the exact moment at which to let
go? It is evident that even approximately accurate
aiming would be out of the question; and the limited
amount of ammunition which could be carried, even
by a large dirigible, would render an attempted bom-
bardment the most foolish kind of a farce. The 11-
inch high-explosive shells with which the Japanese
bombarded the Russian fleet in Port Arthur failed
to inflict vital damage. It is now well known that
the Russian ships were sunk by the Russians them-
selves, who opened the seacocks and flooded them.
In the many weeks of bombardment, the Japanese
hurled hundreds of tons of 11-inch shells on the Rus-
sian fortifications, fleet, and buildings without bring-
ing Port Arthur to capitulation. It was the sappers
and miners that reduced the fortress. The damage
that would be inflicted on a beleagured city by a whole
fleet of dirigibles could never by any possibility have
a decisive effect upon the issues of the war.

We repeat that the present indications are that the
airship and aeroplane of the future, even when they
have been developed to their ultimate perfection, will
find their field of usefulness exclusively in the work
of scouting and the carrying of dispatches.

THE CAPE COD CANAL.

The turning of the first sod in the work of cutting
the Cape Cod canal on Tuesday, June 22nd, which
took place on the farm on which Commodore Perry
of Lake Erie fame was born, was an event of more
than local significance. Great as the value of the
canal will be in shortening the sailing distance be-
tween New York and Boston, and avoiding the perils
of navigation around the greatly dreaded Cape Cod,
the new waterway will ultimately take on a national
and military value as forming an important link in
that future system of related canals along the Atlantic
seaboard, which has come to be known as “the inside
route,” by which it will be possible for shipt.ag to
make the voyage from Boston to Norfolk Va., in
sheltered bays, inland waters, and reaches of canal,
without once passing outside the ultimate coast line.

The canal will extend for eight miles from Barn-
stable Bay to Buzzards Bay, and at each entrance
will be approaches which will bring the total length
of the canal up to 12 miles. 1t will have a surface
width of from 250 to 300 feet, a bottom width of 160
feet, a least depth at low water of 25 feet, and a
mean high-water depth of about 30 feet. The canal
will be built at sea level, and with these generous
dimensions it should prove adequate for many years
to come for the class of coastwise freight and passen-
ger steamers that will make use of it.

The Cape Cod canal will form, then, .the first link
in a chain of interior waterways, which, because of
its commercial and military value, is certain of ulti-
mate construction. A ship sailing from Boston for
Norfolk, after leaving the southerly entrance to Cape
Cod canal, would run through Buzzards Bay into
Lotg ISland Sound, and thence by way of the East
River and New York Bay to the Raritan River.. From
the Raritan it would proceed by canal across New
Jersey to the Delaware River, and the present canal
from the Delaware River to Chgsapeake Bay, after
deepening, would carry the ship to deep water, in
which she could reach Norfolk on a clear course. In
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the preliminary surveys and plans for this route, it is
not contemplated to build the canals and channelways
on the southerly portion of the route of the same capac-
ity as the Cape Cod. canal. Ultimately, as trade de-
veloped, this section would be widened and deepened to
accommodate a larger type of ship.

The advantage of the inside route from the mili-
tary point of view is that it would make it possible
to transfer gunboats, torpedo boats, and submarines
from one fort or harbor to another, without interfer-
ence by a blockading fleet of the enemy. The advo-
cates of the canal claim that the elimination of the
dangers of the outside coast route, especially at Capes
Cod and Hatteras, would greatly stimulate the coast-
wise trade, the increase of which, coupled with the
reduction in the time of passage, would have a marked
effect in cheapening the cost of the transportation and
reducing railroad rates. It is estimated by the engi-
neers that the Cape Cod canal will be completed in
from three to four years, at a cost of $12,000,000. The
borings along the route have revealed the existence of
sand and gravel with some clay, and the work of con-
struction will be mainly one of straightforward dredg-
ing.

THE COPYRIGHT ACT.

The new copyright aet, about which there has been
so much agitaticn for the past two or three years, is
now an accomplished fact, the provisions of the act
having gone into effect on July 1st, 1909. The new
measure cannot be said to be amendatory in any way,
for it prescribes an entirely new form of procedure.

For a long period of time, lawyers when advising
their clients with reference to the requirements which
should be followed to obtain copyright protection in
the United States, have emphasized the necessity of
complying with the provisions of the copyright act be-
fore the subject matter is published. The new act com-
pletely upsets this long-established practice, for it pro-
vides unqualifiedly for the publication of a book or
other such work, with the notice of copyright printed
thereon, -as the first step toward procuring the protec-
tion desired. After the publication of the work, with
the notice of the copyright, an application for copy-
right registration must be filed with two copies of the
work. In cases where the work is not to be reproduced
in copies for sale, the registration is secured by filing
with the application a manuscript or typewritten copy
if the subject matter be an oral address, a dramatic
composition, or a similar work, and shouid the subject
matter be a drawing, sculpture, or a similar work, a
photograph thereof should be filed with the application.

When a book of foreign origin is printed in a foreign
language, it is unnecessary that the book be printed
in the United States; but this is an exception to the
general provision, which requires that the printing of
a book shall take place within the limits of the United
States. Books published abroad in the English lan-
guage may be protected by an aed interim copyright,
but the application must be filed within thirty days of
the publication abroad, and as the term of the ad
interim copyright is only thirty days, it is necessary
to reprint the book in the United States and publish it
not later than during the sixty days following the
foreign publication.

The scope of a copyright registration of a musical
composition has been extended to enable the proprietor
to prevent others from copying the subject by mechani-
cal means; but should the proprietor permit the sub-
ject matter to be reproduced by such mechanical
means, he may be compelled to grant licenses permit-
ting others to use the subject matter on similar means
for reproduction, the licensee to pay a reasonable con-
sideration for the grant of the license.

The term of the copyright registration is still twenty-
eight years, but the renewal term has been extended
from' fourteen years to twenty-eight years.

B

At the First Census but six cities reported a popula-
tion of approximately 8,000 inhabitants. Compared
with this number, in 1900 there were two hundred and
eighty-six cities and towns in the same area having a
population of 8,000 or more. In Rhode Island alone,
the smallest of all the States, there were more cities of
8,000 inhgbitants than there were in the entire United
States in 1790. The aggregate population of all cities
in the area enumerated in 1790, which in 1900 reported
more than 50,000 inhabitants, was 185,207 in 1790, and
10,259,186 in 1900. Although the total population of
the United States increased rapidly from 1790 to 1900,
the relative population weight of New York, Phila-
delphia, Boston, and Baltimore increased even more
rapidly. ‘In 1790 their combined population was but
little more than 100,000 and formed but 2.4 per cent of
the population of the Republic; but in 1900 it was ap-
proximately 6,000,000, or nearly 58 times.as great as
in 1790, and formed 7.6 per cent of the pepulation of
the Republic. The population in 1900 of the area actu-
ally enumerated as comprising these four cities in 1790
was 590,899, or a sixfold increase of population within
the original city limits.
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ENGINEERING.

The c¢ost of foundations for new buildings in New
York runs at times into very high figures. The con-
tract for the foundation work of the new 25-story
Municipal Building to be erected at the Brooklyn
Bridge entrance has just been let to the Foundation
Company for $1,443,147. The caissons must be car-
ried down below the Subway station to rock, which lies
in places 80 feet below street level.

The work of constructing the Cape to Cairo Railway
is to be started again in the near future. The present
end of the line is 370 miles north of Victoria Falls, and
it is expected to carry the line into the Congo copper
district during the present season. The new line will
not be an all-rail route. A considerable part of the dis-
tance will be covered by steamers on the great interior
lakes of Africa.

Both Canada and Australia have followed the lead
of New Zealand in the decision to contribute to the
naval defense of the empire. The federal government
of Australia has voted to build one “Dreadnought” for
the British navy. The Canadian government will
build and man a navy of its own, to act as an auxil-
iary force to the fleet of Great Britain. The plans
call for the construction of eight first-class cruisers of
the “Cornwall” type, of 10,000 tons displacement, ten
torpedo-boat  destroyers, and ten torpedo boats. The
fleet will be built in Great Britain, and the time and
cost of construetiomrare to cover the next flve years.

It is well known that the amount of snowfall in the
Rocky Mountains determines the flow of water in the
leading rivers that head in this range. Consequently,
the snowfall has an important bearing in determining
the volume of the floods which frequently devastate
the middle Western States. Many of the most impor-
tant irrigation ditches, moreover, depend for their sup-
ply upon the annual snowfall. To place it in a posi-
tion to make an accurate forecast of the amount of
water that will be released by the melting snow, the
United States Weather Bureau has established a series
of snow-gaging stations in the Rocky Mountains.

Two self-contained motor street cars operating inde-
pendently of underground or overhead conductors, are to
receive an important test on some of the branch lines
of the Third Avenue Company in New York city. One
of these will be of the storage-battery type, and the
other will be driven by a combined gasoline-electric
engine. The gasoline engine will drive an electric
generator, whose current will be fed to the motors at
the axles. If the experiment is a success, several
lines whose business would not stand the large initial
outlay for trolley construction, will be equipped with
whichever car of the two types proves more service-
able.

It is stated that the Union Pacific Railway is plan-
ning to plant its right of way from the Missouri River
tc the Pacific with alfalfa. ‘At each edge of the right of
way also will be planted a row of pine trees alternating
with elms, there being a tree at intervals of every two
rods. As the alfalfa becomes green early in the spring
and remains so until late in the fall, the ornamental
effect should be decidedly pleasing. Furthermore, it
is claimed that the grass and . trees will furnish, in
certain localities, a decided protection against snow-
drifts and washouts. It is stated that the Chicago,
Milwaukee & St. Paul Railroad proposes to do similar
planting and grassing between Ottumwa and Kansas
City.

In one of a series of articles on English railways in
the Railroad Age Gazette, the writer, W. W. Turlay,
states that the most important things we can learn
from freight service in England are prompt dispatch-
ing and delivery. Small lots of freight are collected
by the railroad company’s own wagons, taken to the
station, forwarded, and delivered during the forenoon
of the following day to the consignees by the railway
company’s wagons. A wholesale merchant in London
can have a case of dry goods taken from his warehouse
in the afternoon, and count on its being delivered to
his retail customer in Manchester, 18314 miles distant,
the following morning at rates of from 72 cents for
112 pounds to $1.80 for 336 pounds, and for amounts
above 336 pounds at the rate of 43 cents per 100 pounds.

A notable step in the preliminary work of selecting
the site for a bridge across the Hudson River, to be
built jointly by the States of New York and New Jer-
sey, was taken when the Governors of the two States
recently inspected the two sites which had been selected
as the most available, one at 179th Street, and the
other at 59th Street. A bridge at 59th Street would
cost $30,000,000, and one at 179th Street, $10,000,000.
The 59th Street site was favored by the Governor of
New Jersey, and the 179th Street location by the Gov-
ernor of New York. A bridge at 59th Street would
have the great advantage of providing a direct route
from Jersey through 59th Street' and over the new
Queensboro ' Bridge to Long Island. Furthermore, it
would tap one of the most important business centers
on Manhattan Island.
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AERONAUTICS.

Saturday, June 26th, was the hottest day of the
year so far, and the fact that about 2,000 people made
the 34-hour journey via subway and trolley car to
Morris Park, Westchester, and paid $1 each for ad-
mission, augurs well for the future exhibitions of
flight which the Aeronautic Society proposes to hold
at frequent intervals throughout the summer. Last
Saturday, for the first time, New Yorkers had an
opportunity to witness a flight by a heavier-than-air
flying machine, and great credit is due the energetic
officers and members of the Aeronautic Society for
having provided this exhibition at a time when the
attention of the public is drawn to the subject of
flying by Orville Wright’s second attempt to fulfill the

government requirements of a one hour flight with

passenger and a 10-mile cross-country speed test at
Fort Myer on the outskirts of Washington, D. C. With
the exception of this gentleman, Glenn H. Curtiss is
the only other American aviator who has publicly
flown in our country, and Saturday was the first time
he had ever made an exhibition flight before a large
crowd of spectators. On July 4th last he became the
first winner of the SciENTIFIC AMERICAN Trophy by
making a mile flight across the fields in the aeroplane
“June Bug” at his home at Hammondsport, N. Y.
Mr. Curtiss was at that time a member of Dr. Alex.
Graham Bell’s Aerial Experiment Association, and
the “June Bug” was the third successful aeroplane
which the association had, built. His new biplane,
which he has constructed for the Aeronautic Society,
is the lightest and fastest aeroplane of this type ever
produced, and the flights executed with it last Satur-
day showed it to be an excellent flyer. In a speed
test it traveled 46.7 miles an howur, its small size (29
feet spread), light weight (400 pounds gomplete), and
slight head resistance making it considerably faster
than the Wright machine, although it has only the
same power (25 horse-power). )

The visitor at Morris Park last Saturday found much
that was interesting on exhibition  on the lawn in
front of the grand stand. There were several aero-
planes not quite completed, as well as models and a
full size helicopter intended to be worked by foot
power by two men. The blades were rotated in this
manner but the machine showed no tendency to rise.
There was sufficient breeze for some school boys to
fly with kites, and a score of them had a contest.
At about 4 P. M. Mr. Curtiss made his first straight-
line flight. Starting near one end of the track, he
flew nearly to the other end and alighted in front of
the grand stand. He then turned the machine around
and flew back again. Each flight was about a third
of a mile in length. Next Mr. William H. Martin, a
farmer and civil engineer of Canton, O., was towed
in his glider by a Kissel automobile. This glider is
a monoplane with planes beneath it set at a dihedral
angle. It is provided with rudders and mounted upon
a boat-shaped frame on three wheels. The auto towed
it too fast and the glider got swaying badly. Then
the rope broke.and the machine swerved to one side
and smashed through the picket fence. Mr. Martin,
who is quite a heavy man, was thrown over the fence
upon the lawn. Fortunately he received no serious
injuries. The society’s - wind wagon, which has a 24-
horse-power, 4-cylinder air-cooled motor and an 8-foot
propeller, made several sprints around the track at a
30-mile-an-hour clip and managed to cast a tire off of
one of the steering wheels. It next engaged in a
tug-of-war with an ancient 2-cylinder Autocar run-
about. If it could get a start and jerk the runabout,
it could pull the latter backward, but otherwise the
latter ‘was the victor.- Two hot-air balloons were in-
flated and sent up with a man and a woman respec-
tively. Both aeronauts made successful parachute
jumps and landed on the grounds. Very late in the
afternoon Frederick Schneider was shot off by the
catapult in his Wright-type aeroplane fitted with the
Society’s, motor, but even though the propellers were
running nicely, the machine only traveled 25 or 30
feet beyond the end of the rail, the thrust developed
by the propellers being insufficient to make it fly.

It was nearly 8 P. M. before the breeze died down
sufficiently to enable Mr. Curtiss to make a flight with
turns. Most of the spectators remained, however, and
they found it well worth while. Starting again from
the end of the track farthest away from the grand
stand, he flew down past the spectators at a height
of 25 feet, gracefully circling round the small bend
and traveling rapidly up the other side of the course.
Then he turned again and alighted at the wide end
of the egg-shaped track. The spectators cheered and
applauded throughout the entire flight, which lasted
about 2 minutes. While by no means so noisy and
dusty as the first track automobile races used to be,

~ this first circular flight above a race track in America

was truly spectacular, and without doubt, when it is
repeated and prolonged into repeated circlings, many
more thousands of people will flock to see it. It is
probable that on July 5th Mr. Curtiss will attempt to
set up a record for the SCIENTIFIC AMERICAN Trophy.

SCIENCE.
Lieut. Shackleton has returned to England. He will
lecture. before the Royal Geographical Society on his
Antarctic discoveries.

Prof. George E. Hale of the Mount Wilson Observa-
tory has been honored in France by his fellow scien-
tists. His researches on the sun and on stellar evolu-
tion are regarded as authoritative.

The largest order for radium in the history of radio-
activity was placed jointly by Sir Ernest Cassel and
Lord lveagh. The quantity ordered is 714 grammes,
equivalent to about 14 avoirdupois ounce, and the price
is $150,000. This quantity of radium is to be donated
to the Radium Institute, to which attention has already
been called in these columns.

A Chinese takin has been mounted in the American
Museum of Natural History. The animal was captured
in the mountainous regions of China, and was pre-
sented to the museum by Mason Mitchell, former
American consul to China. The takin has $he charac-
teristics of an antelope and a goat.

It is said that a new supply of radium has been dis-
covered in Portugal by Thomas H. V. Bower, a mem- _
ber of the American Institute of Mechanical Engineers.
A certain stream, the name of which is not disclosed,
was reputed to have therapeutic properties. Mr. Bower
followed the stream to its source, and discovered that
it ran over a bed of uranium phosphate.

Observations of the height of clouds made by direct-
ing a searchli\g'ht vertically upward and determining
the angular elevation of-the-illuminated patch of sky
from a flxed base station were coxitinued- at the astro-
nomical observatory at Vienna during the summer of
1908. The results show that media capable of reflect-
ing light were frequently found to exist at heights
greater than 10 kilometers. The column of light could
be traced up to an altitude of 17.1 kilometers on May
31st, and to 16 kilometers on July 27th. The greatest
cloud height was observed at 8 kilometérs. The
height of the dust or smoke layer over the city was
fixed on two occasions at 300 meters anc 120 meters
respectively. Conflrmatory observations were made
occasionally from a second station distant 8.3 kilo-
meters from the source of light.

The substances commonly used for impregnating
roofing paper and roofing cloth are not permanent in
the air. The desideratum is a substance of slight
volatility and high boiling point, which would be dura-
ble when exposed to the air and would resist high
temperatures. India rubber fulfills these requirements,
but it is too expensive for use. ‘A recent German pat-
ent describes the preparation of a cheap substitute for
India rubber for this purpose. The pitch-like residues
of petroleum, coal tar, certain animal substances
(wool grease and other fatty matters) and some min-
eral substances (ozokerite and mineral wax) are ex-
posed at a high temperature to a blast of air and to
the oxidizing action of manganese dioxide and sul-
phuric acid, and are subsequently treated with formal-
dehyde.

A series of experiments has been made by T. Koerner
in Germany in order to find out what. proportion of
alcohol can be obtained from wood, using the well-
known process of converting the wood into sugar by
hydrolysis and then using the sugar to form alcohol
by fermentation. He made tests with sawdust, wood
pulp, and like materials. The matter was treated with
dilute sulphuric acid and heated in a digester in
which the pressure could reach 10 atmospheres. It
is to be noted that all the sugars are not fermentable,
so that the percentage of alcohol must be obtained
directly .after the fermentation and is not to be esti-
mated from the amount of sugar. The addition of sul-
phurous gas, which is sometimes recommended, is
found to be a drawback .for the production of alcohol.
He finds that the yield of alcohol is low at best. For
wood paste it is not more than 12.8 per cent, and for
dry wood 6 per cent. From the present tests, he con-
cludes that it is not commercially practicable to ob-
tain alcohol from wood in the above way.

The determination of the characters of fibers com-
posing a fabric, by means of combined microscopic
and chemical examination, is often made impossible
by interference with the characteristic reactions by
the dyestuffs and metallic salts with which the fabric
is loaded. On the other hand, the usual methods of
removing dyes from specimens are apt to injure or
destroy the fabric. In a method proposed by Copetti
the dye is discharged by means of hydrofluoric acid.
The sample of fabric is steeped five or ten minutes in
commercial hydrofluoric acid contained in a leaden
vessel. It is then washed i~ water, treated succes-
sively with soap, 5 per cent hydrochloric acid,” hypo-
chlorite of lime, again with hydrochloric acid, and is
finally washed and dried. The dye may also be com-
pletely removed by treatment with permanganates and
sulphurous acid after the hydrofluoric acid bath. This
process leaves the fibers intact, so that they can be
recognized by microscopic examination and other tests.



6

THE FOURTH DIMENSION SIMPLY EXPLAINED.
The Essay that Won the $500 Prize Offered by a Friend of the Scientific American

BY ‘‘ESSAYONS” (LIEUT -COL. GRAHAM DENBY FITCH, CORPS OF
ENGINEERS, U. S. A.)

It is impossible to form a mental picture of the
fourth dimension. Nevertheless, it is not an absurd-
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3-plane is perpendicular to every right
line of the other.
The position of a point in a plane g
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may be determined by its distance from CK
each of 2 perpendicular right lines; in

our space, by its distance from each of 3
mutually perpendicular

Messrs. Munn & Co.,
361 Broadway, New York.

Gentlemen:-

“Essayoné L

Faithfully yours,

N-«»-\?”/?

June 10, 1909,

We, the undersigned, have carefully examined the
essays submitted in the Fourth Dimension Prize Competition of
the Scientific American, and have agreed that the prize should
be awarded t0 the author of the manuscript bearing the pseudonymn

>z

planes; and in hyper-

space, by its distance
from each of 4 mutually

perpendicular 3-spaces.
In hyperspace these dis-
tances are accordingly
measured along 4 mu-
tually perpendicular
right lines, which,
taken by twos, deter-

mine 6 mutually per-
pendicular planes; and,
taken by threes; deter-
mine the above-men-
tioned 4 mutually per-
pendicular 3-spaces.
Just as in our space it
requires at least 3
points to determine a
plane so in hyperspace
it requires at least 4
points to determine a
3-space. A 3-space may

ity, but a useful mathematical concept with a well-
developed geometry- =volving no contradictions. To
gain a partial and symbolic idea of its meaning, re-

—sort- must be had to analogy with dimensions of a
lower order,

An aggregate is said to be one, two, or three-dimen-
sional according as one, two, or three numbers. are
necessary to determine any one of its elements. Con-
sidering space as an aggregate of points, a line is a
-one-dimensional space, because to determine the posi-
tion of any point on it one number, giving its distance
from some fixed point, suffices. Similarly, a plane is
a two-dimensional space, and the point aggregate of
ordinary space is three-dimensional. Thus, the exact
position of any point of the earth is known when its
latitude, longitude, and elevation above sea level are
given. Now, if we have four variable, related quanti-
ties, each capable of assuming, independently of the
others, every possible numerical value, we obtain a
four-dimensional aggregate. Such an aggregate, if of
points, constitutes four-dimensional space.

If we connect -all points of our space (a 3-space)
with an assumed point outside of it, then the aggre-
gate of all the points of the connecting lines -consti-
tutes a 4-space (hyperspace). Again, just as a point
moving generates a line, just as a line moving out-
side itself generates a surface, and a surface moving
outside itself generates a solid; so a solid moving out-
side of our space generates a hypersolid, or portion
of hyperspace. Or hyperspace itself may be conceived
as generated by our entire space moving parallel to
itself in a direction not contained in itself, just as our
space may be generated by the similar motion of an
unlimited plane, which may itself be generated by an
unlimited right line. Any space is that which forms
the boundary between two portions of a higher space,
and just as every unlimited plane divides our space

into two equal infinite parts, so every 3-space divides,

hyperspace into two equal infinite regions between
which that 3-space forms a boundary of an infinitely
small thickness in the fourth dimension.

Two plane figures (say triangles) if in the same
plane may partially coalesce, but cannot intersect un-
less in different planes, similarly two volumes  (say
cubes) if in the same 3-space may partially coalesce
but cannot intersect unless in different 3-spaces. 1n
hyperspace we have the following possible intersec-
tions: A hypersolid and a 3-space intersect in a solid,
two 3-spaces in a plane, three 3-spaces in a right line,
four 3-spaces in a point, a 3-space and a plane in a
right line, a 3-space and a right line in a point, and
two planes in a point. If the intersections are at an
infinite distance the intersecting elements are said to
be parallel, and if two 3-spaces are parallel all figures
or volumes in one 3-space are at equal distances from
the other 3-space. In the case of planes there are two
kinds of parallelism, and parallel planes are either
completely or incompletely parallel according as they
are in the same or different 3-spaces, or as their inter-
section at infinity is a right line or a point.

To a given right line at a given point one can erect
in a plane but one perpendicular, while in a 3-space
one can erect an infinite number of perpendiculars,
forming together a perpendicular plane, and in hyper-
space an infinite number of perpendicular planes form-
ing together a 3-space perpendicular to the given
right line. A 3-space can also be perpendicular to a
plane or to another 3-space. Planes may be perpen-
dicular in two ways, incompletely or completely per-
pendicular, according as they are in the same 3-space
or not; in the latter case every right line of either

also be determined by
2 non-intersecting right lines or by a plane and one
point not in it.
Just as portions of our space are bounded by sur-
faces, plane or curved, so portions of hyperspace are
bounded by hypersurfaces (three-dimensional), i. e.,

Lieut.-Col. Graham Denby Fitch, the winner of the Fourth-
Dimension Competition, is a son of Henry Satterlee Fitch
(captain of volunteers during the civil war; served on Gen.
Sherman’s staff), a grandson of Dr. Graham Newell Fitch (U.
S. Senator from Indiana, colonel 46th Indiana volunteers dur-

ing the civil war), and a nephew of Col. Charles Denby
(U. S. Minister Plenipotentiary to China for over twelve
years). He was born in 1860 in Chicago, where his father
was then United States district attorney. He spent nearly
six years at school in Germany and Krance, returning to the
United States in 1876. President Hayes gave him an ap-
pointment to the U. S. Military Academy in 1878. He was
graduated in 1882 among the ‘‘distinguished cadets,” stand-
ing No. .4 in his class. Lieut. Fitch after one year’s ser-
vice with the Fifth Artillery at FKort Wadsworth, N. Y.,
was transferred to the Corps of Engineers. After completing
the post-graduate course at the Engineer School at Willets
Point, N. Y., in 1885, he for the next nine years was on
duty in different parts of the country as assistant to various
engineer officers in charge of river and harbor improvements.
In 1895 Capt. Fitch was assigned to duty at Memphis in
charge of Mississilgf)i River improvements from Cairo to the
mouth of White ver. In 1897 he was on duty again at
Willets Point, N. Y., commanding Company C, Battalion of
Engineers, and as instructor of military engineering at the
Engineer School. During the war with Spain he served
throughout the Cuban campaign, first in command of his
company, later as major of volunteers on Gen. Lawton’s
staff, and then in command of the Battalion of Engineers.
Since the war he has been stationed in succession at St.
Louis as secretary of the Missouri River Commission, at
Oswego in charge of the harbor improvements on Lake On-
tario, and at Little Rock in charge of the improvement of the
Arkansas, White, Black, and other rivers. In 1906 Major
Fitch was assigned to duty at Duluth, where he now is, in
charge of the harbor improvements on Lake Superior. He
was promoted to a lieutenant-colonelcy in 1908. Col. Fitch
has written, aside from his official reports, a technical en-
gineering paper on “Lock and Dam Construction on the Up-
per White River, Arkansas,” first printed by the War De-
partment in 1904, and copied somewhat condensed in the
issue of Engineering Contracting for May 6th, 1908. He
has translated for the Military Information Division of the
General  Staff various papers on military topics from the
German, French, and Italian. Col. Fitch is a member_ of
the American Society of Civil Engineers, also of the Uni-
versity Club of New York city.

flat or curved 3-spaces. Hyperspace contains not only
an infinite number of fiat 3-spaces like ours but also
an infinite number of curved 3-spaces or hypersurfaces
of different types. A hypersphere, for instance, is a
closed hypersurface all the points of which are equally
distant from its center. Five points not in the same
3-space determine it, just as 4 points not in the same
plane determine a sphere, and 3 points not in the
same straight line a circle. All of its plane intersec-
tions are circles, all of its space intersections are
spheres. A hypersphere of radius R passing through
our space would appear as a sphere with a radius
gradually increasing from zero to R and then grad-
ually decreasing from R to zero.

‘While in our space there are but 5 regular poly-
hedrons (solids bounded by equal regular polygons),
namely, the tetrahedron, cube, octahedron, dodeca-
hedron, and icosahedron; in hyperspace there are 6
regular hyper-solids (cells), bounded by equal regular
polyhedrons. These are C® (bounded by 5 tetrahe-
drons), C® (by 8 cubes), C*®* (by 16 tetrahedrons), C*
(by 24 octahedrons), 0" (by 120 dodecahedrons), and
C* (by 600 tetrahedrons). All of them have been ex-
haustively studied by mathematicians, and models of
their projections on our space have been constructed. Of
these, C® (or the hyper-cube) is the simplest, because,
though with more bounding solids than €%, it is right-
angled throughout, and therefore the standard form
for measuring hyperspace. It is generated by a cube
moving in the direction perpendicular to our space
for a distance equal to. one of its sides. In Fig. 1
where all dotted lines are supposed to be in hyper-
space the initial cube is symbolically represented by
ABCDEFG H and the final cube by A’ B ¢ D’ E’
F’ @ H’, the direction AA’ being supposed perpendicu-
lar to our space. Projecting the edges of a hypercube
on our space we get a network model of which Fig.
2 is a plane projection. The eight bounding cubes are
represented in the model by the following projections:
(1,2,3,45,6, 7 8), (56,7, 8,9, 10, 11, 12), (9, 10,
11, 12, 13, 14, 15, 16), (13, 14, 15, 16, 1, 2, 3, 4), (1,
5,9, 13, 2, 6, 10, 14), (2, 6, 10, 14, 3, 7, 11, 15), (3, 7,
11, 15, 4, 8, 12, 16), (4, 8, 12, 16, 5, 9, 13, 1). The
form of the hypercube is conditioned by the mutual
relations of these cubes that form its boundaries
merely, as it contains an infinite number of cubes
just as a cube containg an infinite number of squares.
In generating a. hypercube by the motion of a cube,
the latter’s corners generate edges, its edges generate
fuces (squares) and its faces generate cubes. The re-
sulting number of elements of the hypercube are there-
fore as follows:

In Initial In Final In Hyper
Cube, Generated. Cube. Cube.
Corners ....... 8 o0 8 16
Edges ......... 12 8 12 32
Faces (squares) 6 12 6 24
Cubes ......... 1 6 1 8

Each corner is common to 4 mutually perpendicular
edges, to 6 faces and to 4 cubes; each edge is common
to 3 faces and 3 cubes; and each face is common to
2 cubes. Every cube therefore has one face in com-
mon with 6 of the 7 others. We must conceive of
the hypercube as composed of cubes starting from
squares parallel to the faces of the cube and of these
cubes all that exist in our space are the parallel
squares from which they start.

In a plane the only kind of rotation possible is that
about a point, in 3-space rotation can take place about

(Concluded on page 15.)
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Fatty Lubricants.

There are cases in which natural fats, with or
without admixture, still form the best lubricants. A
good lubricant for swiftly moving and lightly loaded
parts of machines is made of equal weights of graphite
and tallow, very thoroughly mixed. An excellent lubri-
cant for piston rods is made by melting together 40
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ored, homogeneous, free from acids, alkalies, resins,
and mechanical impurities, and should not contain
more than 2 per cent of water or more than 10 per
cent of lime soap, an ingredient which is added to
some of these mixtures.
—_——t ——
Traube has devised a very simple process for puri-
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THE COTTON INDUSTRY OF THE UNITED STATES,

The Bureau of the Census is constantly issuing bulle-
tins which give the facts relating to various indus-
tries without waiting until the decade has been fin-
ished. Thus the figures for textile manufactures are
for the year 1905. The figures relating to manufac-‘
tures of cotton are most interesting and we have 8iven

STATES IN
REPRESENTED

Copyright 1909 by Munn & Co.

THE MAGNITUDE OF THE COTTON INDUSTRY.

parts of neutral wool grease and 10 parts of ceresin
(a deritative of ozokerite or mineral wax), and add-
ing to the hot mixture 25 parts of pure mineral oil
and 25 parts of graphite. Good results have recently
been obtained with “calypsol,” which is alleged to be
a Canadian vegetable fat, free from acid and of high
melting point. A solid lubricant should be light col-

fying crude alcoholic spirits. The process consists,
essentially, in adding to the crude spirit a strong
solution of ammonium carbonate or ammonium sul-
phate. The mixture separates into two parts, and if
the temperature and the concentration of the ammo-
nium salt are properly chosen, all the impurities are
accumulated in the upper portion.

FROM COTTON BOLL TO FINISHED PRODUCT,

some of them in graphical form. The annual cotton
crop (year ending June 30th, 1905) was 13,565,885 bales,
representing a gross weight of 6,994,281,731 pounds.
Of this amount 4,304,848,903 pounds was exported.
In the same period only 60,508,548 pounds of cotton
was imported.

The manufactured articles made in the year 1905 are
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shown in our comparison. The area of Rhode Island
is 3,872,000,000 square yards, while the woven cotton
goods produced in the United States during the year
was 5,070,028,520 square yards. This is represented
by a cotton boll reproduced in scale with the map of
Rhode Island. An actual cotton boll was used as the
basis of the drawing. The figures can be analyzed as
follows:

Kind. Square yards. Value.
Aggregate value .......... ...c.ci... $442,451,218
Woven geoods, total..... eeeeaee 5,070,028,520 320,382,367
Plain cloths for printing or con-
verting, total .............. 1,818,216,172 80,311,612
Not finer than No 28 warp. = 812,249,764 32,945,694
Finer than No. 28 warp.... 1,005,966,408 47,365,918
Brown or bleached sheetings
and shirtings :.....:....0 00 1,172,309,182 61,253,376
ginghams ......ni.iieieee.. 302,316,132 22,471,867
Ticks, denims, and stripes...... 256,375,486 23,797,578
Drills .......cociiiiiiinans 194,735,303 12,596,063
Twills and sateens............ 366,142,513 23,701,305
Cottonades ....:...cvieeeunnn 25,362,346 2,998,971
Napped fabrics................ 330,808,140 26,108,315
Fancy woven fabrics.......... 306,254,685 28,486,342
Corduroy, cotton velvet, and
plush .............. ... ... 16,014,556 4,790,573
Duck, total 122,601,212 17,005,982
Sail - . 9,586,519 1,540,745
Other . 113,014,693 15,465,237
Bags and bagging............. 57,067,663 3,953,732
Mosquito and other netting..... 36,232.918 ,9
Upholstery goods, total........ 65,592,212 12,111,698
Tapestries (piece goods and
curtains) .............. 9,605,006 4,242,506
Lace and lace c¢urtains 53,511,222 7,208,211
Chenille curtains ... .. 268,168 93,196
Other, including covers.... 2,207,816 567,785
Pounds.
Yarns for sale..........ccci0nnne 364,472,753 79,885,387
Sewing cotton .................. 17,163,741 15,043,043
Twine .......iiiiiviniineeinens 6,676,573 1,282,947
Tape and webbing............... ... ..., 49,6
Batting and wadding. . . 10,165,850 1,173,343
Waste for-sale......... 247,335,102 10,049.037
Other produc¢ts of cotton e e 2,605,801
All other preducts.......ic.ouu.. e 11,979,747

In our engraving the circles around the earth repre-
sent the distance covered by the different cotton goods
manufactured in the United States in the year speci-
fied. The quantity of some of the goods manufac-
tured is so great that it was necessary to make the
strips many yards wide.

Some idea of the magnitude of the industry may
be obtained when it is stated that there were in the
same year 23,155,613 spindles in cotton mills.

The capital of the 1,077 establishments was $605,-
100,164. There were 310,458 wage earners and 6,738
salaried officials, clerks, etc. The total amount of
wages paid was $94,377,696, and $9,911,767 for sala-
ries; the cost of the materials used was $282,047,648,
and our table shows products worth $442,451,218.
This is indeed a vast industry, and one which has
enabled us to successfully compete in the markets of
the world.

et~
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Tetanus and the Glorious Fourth.
BY JOHN B. HUBER, A.M., M.D.

A wholesome tendency is now making for the elimi-
nation of such features of Independence Day as have
especially endangered the lives of the young—and this
while in no wise suppressive of normal enthusiasm.
We need not go the length of some who have rather
hysterically termed this holiday the Bloody Fourth,
with its “annual holocaust of carnage.” -Nevertheless,
it “is certainly the part of wisdom and o6f humanity
to plead for less detonating celebrations than have
cbtained in the past. In Continental countries such
cccasions are commemorated quite adequately, and
just as heartily as with us, by means of fétes and
other “rational ceremonies.” For adult patriotism
oratorical explosions suffice; but these, -for reasons
wé need not probe, are not sufficiently satisfying to
the youth. In the legitimate interests of boyhood,
soine reconcilement of patriotism and prophylaxis is
essential.

The: ¢itizen 'is probably unfamiliar with the extent
to. which children have died from ‘“Independence Day
- tetanus,” or lockjaw, than which there can be no more
painful or cruel death; nor is it generally realized how
many other children have survived wounds received
on that day, without having contracted tetanus, who
have nevertheless been dreadfully maim:d -or disfig-
ured for life. It-is related that these celebrations of
the last six years show for the whole country a grand
total of 29,296 killed and wounded. The American
Medical Association has taken up the matter; and its
Journal reports that in 1903 there were 415 cases of
Fourth of July tetanus; in 1904, 105 cases; in 1905,
104 cases; in 1906, 89 cases. In 1907 there ‘were 55
recorded cases. These cases were brought about in
more than sixty per cent by blank cartridges; in about
sixteen per cent by giant fire-crackers; in about four
per cent by cannon; in about five per cent by fire-
arms; in about ten per cent from powder, etc.’ The
decrease in casualties has thus been progressive since
1903. And Baltimore was, I believe, the pioneer in
the agitation which is resulting so beneficently. In
that community there is now an -ordinance provid-
ing that “no person shall cast, throw, or fire any squib,
rocket, cracker, torpedo, grenade, or other combustible
fireworks or explosive preparation within the city”;
nor may any such explosives be made in Baltimore.
There were in consequence but ten accidents on last
Independence Day. Philadelphia, saturated as it now-
adays is with worthy and unassailable patriotism, was
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able for the same day to produce a total of 432 killed
and injured. Denver, Detroit, Minneapolis, St. Paul,
Louisville, and Omaha now have ordinances similar
to Baltimore’s; with the result that no life was
sacrificed in any of these cities. In New York, it
would seem, sundry among our municipal fathers
(with interests on the side) have determined that the
ideals upon which our republic were founded shall not
die for want of fireworks; for they will not endure
that we shall be surpassed in patriotism.

How can we prevent tetanus fatalities arising out
of Fourth of July celebrations? The tetanus bacillus
is an®robic; and to this property is certainly due the
comparative and the fortunate rarity of the disease—
despite the fact that the bacillus js very prevalent in
many localities. This germ thrives only in wounds
closed, and thus devoid of oxygen; whence the term
‘“anzrobic.” It rarely traverses the site of an injury
—rarely enters the blood and lymph channels. The
toxins or poisons generated by it are the virulent fac-
tor. It has its habitat mostly in earth; sometimes in
putrefying fluids and manure. In many localities, as
in parts of Long Island, it is ubiquitous. Tetanus is
said to be curiously endemic in a region from one to
five miles in extent near Atlantic City, N. J.

The infection generally occurs through the introduc-
tion of impregnated dirt into wounds, sometimes very
slight, wounds especially of the face, hands, and feet.
Most cases, as we have noted, come about through the
discharge of powder in blank cartridges, which con-
sist, besides the powder, mainly of paper. Half the
remaining cases are due to the giant fire-cracker (not
the small kind). The wound may serve .for the intro-
duction of germs accidentally present on the skin—
2 phenomenon readily understood when we consider
the normal state of the average small boy’s hand.

There may be but a mere burn—something quite
superficial; yet some part of a wound, however slight,
may become at once impermeably sealed. The bacilli
may thus secure an implantation in microscopic pock-
ets or fissures. In puncture tetanus the germ may be
introduced upon the instrument itself, as a dirty or
rusty nail or the tine of a pitchfork. Blank cart-
ridges may be made of germ-harboring material.
Punctured, contused, or lacerated wounds are much
more dangerous than such as are clean cut, as with
a dagger or a sharp knife. Crushing injuries, deep
lacerations, gunshot wounds, wounds beneath the
skin, the fat, or the fascia, and especially where dirty
clothing has been introduced into torn flesh, are most
to be feared. .

Obviously then, the toy pistol and the giant fire-
cracker must be forbidden children. Practically no
cases of tetanus have developed (at least I have not
seen a report of any) from Roman candles, torpedoes,
paper caps, small fire-crackers, or display pieces. 1ln
order that no undue fear may arise, we note that for
the 89 cases of tetanus developed in 1906 there were
979 blank-cartridge wounds. Thus tetanus by no
means follows as a matter of course from wounds in-
curred on Independence Day.

The symptoms of this dreadful disease may not
manifest themselves until an incubation period of a
fortnight has elapsed after the injury. Then may
appear rigidity of the neck and jaws, difficulty in
chewing and swallowing, chills, high fever, asphyxia,
spasm of various muscles, rapid pulse, profuse sweat-
ing, opisthotonus—dreadful suffering.

Immediately a child sustains an injury of the nature
we have considered, a physician is to be called, who
will administer an immunizing dose of tetanus anti-
toxin.: Such a timely dose will almost surely pro-
tect against the development of the symptoms; but its
efficacy decreases with the time lost in administering
it. Before the use of this serum, death followed in
at least 80 per cent of tetanus cases. All health depart-
ments now have this antitoxin available for immedi-
ate use upon application. The Health Department at
Albany has advised the health officers throughout New
York State to apply to it for supplies, in order that
they may be prepared to provide local practitioners
without delay. Its Bulletin states: “An immunizing
dose of antitoxin is an almost certain means of pre-
venting tetanus infection and - intoxication; so far as
we know, no case of lockjaw has. developed in this
country among those who have received an immuniz-
ing dose of this serum.” In any event, the secretion
of the wound may during the incubation period be
scrutinized by the microscopist for the possible pres-
ence of the tetanus bacillus; its absence after several
examinations should greatly allay fear of the disease.

Retirement of Secretary Wilson.

James Wilson, Secretary of Agriculture, will retire
from office in December, and will probably be suc-
ceeded by Charles F. Scott, at. present Representative
in Congress from the Second District of Kansas and
chairman of the House Committee on Agriculture.

Mr: Wilson has realized his ambition of serving in
the Cabinet for a longer continuous term than any
other man. He entered the Cabinet in President
McKinley’s first term. He is now nearly seventy-four
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years of age. To him are due many important im-
provements in the administration of the Department
of Agriculture, and likewise many new lines of re-
search, the results of which have aided farmers
throughout the country.

O
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The Death of Egbert P. Watson.

Mr. Egbert P. Watson, formerly a member of the
editorial staff of the SciENTIFIC AMERICAN, died at
Elizabeth, N. J.; at the age of seventy-four, on June
22nd, 1909. In his professional career as an editor and
an engineer, Mr. Watson displayed a wide engineer-
ing knowledge and keen editorial judgment. After he
severed his connection with this paper he founded a
periodical of his own called The Mechanical Engineer,
and continued its publication for sixteen years.

Mr. Watson was an engineer of the old school; that
is, his engineering knowledge was acquired mostly
by hard work in the shop, although he was an omnivo-
rous reader and well versed in engineering literature.
Long after he severed his connection with this jour-
nal he continued to contribute to its columns occa-
sional engineering articles, which were distinguished
by the sound and practical information that they con-
veyed. Mr. Watson always took pride in the fact that
he drove the first bolt in the “Monitor,” the civil war
ironclad. He was a past vice-president of the National
Association of Marine Engineers, and was for many
years a member of the Marine Engjneers’ and Archi-
tects’ Association.

G

Death of 'Orrln‘ S. Wood.

Mr. Orrin S. Wood, well known in this country as a
pioneer telegraph engineer, died at Turner, N. Y., -on
June 22nd, 1909, at the advanced age of 91 years.
Mr. Wood had the distinction of superintending the
construction of the first telegraph line between New
York and Philadelphia in 1845, and of opening the
first telegraph office in New York city at Hanover
Street and Exchange Place. His interest in telegra-
phy antedates these achievements, however; for - in
1844  he became an operator on the original telegraph
line between Baltimore and Washington, after having
studied telegraphy under S. F. B. Morse himself.. Mr.
‘Wood helped to build the Albany-Buffalo line and: the
telegraph line connecting Buffalo, Niagara Falls, To-
ronto, Montreal, and Quebec, besides constructing a
telegraph system northwest- of Chicago, which now:
forms part of the Western Union' lines, ~

O
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$100 Prize for a Fire Escape.

At the National Industrial Exposition to be held in
Toronto, Canada, from August 28th to September 14th,
fire escapes are to be exhibited under the auspices of
the Commercial Traders’ Association of Canada. The
association will give a prize of One Hundred Dollars
to the inventor of the bést fire escape. The selection
will be made by the Ontariﬁ government, and in all
prrobability the successful fire escape will be placed
in many hotels in the Province of Ontario. Thé con-
ditions of the contest may be obtained by addressing
the Commercial Traders’ Association of Canada, To-
ronto, Canada.

The Current Supplement.

The wonderful results obtained by the great mas-
ters of the art of piano playing can also be obtained
to a certain extent by mechanical means in the mod-
ern piano player.. Mr. "John F. Kelly describes in the
currént SuppLEMENT, No. 1748, the construction of
these piano players, and shows how they have evolved
from crude forms. Mr. John A. Mathews’s paper on
the new- automobile steels is concluded.- Among the
numerous fads and fancies of the house furnisher of
to-day, none is more quaint and interesting than ‘the
decorative use of the vari-colored bottles and- fiasks
of many shapes and sizes that are relics of one of the
oldest, enterprises of this country. Ada Walker Camehl
writes interestingly on this subject, and illustrates her
article with pictures of curious bottles. The manufac-
ture of nitrates from the atmosphere by means of the
Birkeland-Eyde process is set forth by Sam Eyde.
What a very small telescope will do is excellently de-
scribed by Arthur Mee. Prof. C. Doelter writes on the
influence of radium and ultra-violet rays upon the
color of minerals. F. Hartmann contributes a good
technological article on gilding.

_——————

During Mr. Andrew Carnegie’s recent visit to Paris
he was given an official reception at the University.
It will be remembered that Mr. Trnegie donated a
considerable sum to this institution so as to enable it
to found a special laboratory for researches upon
radium, to be carried on by Mme. Curie. During the
reception Mr. Carnegie was presenfed with a medal
commemorating his generosity to the University. In
a conversation with President Falliéres, he made
knowrr his intention of establishing an institution
such as exists in"America and England for rewarding
heroic actions, and proposes to donate a million dollars
for this purpose.
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THE “MICHIGAN”—OUR FIRST ‘“DREADNOUGHT.”

The first “Dreadnought” to be completed for the
United States navy is the ‘“Michigan,” which, with her
sister, the “South Carolina,” was authorized by Con-
gress March 3rd, 1905. In the act of authorization
the displacement of these ships was placed at 16,000
tons, which is that of the “Connecticut” and ‘“Kan-
sas” class. It was intended to provide these vessels
with the same armor and armament as the ships of
those classes, but before the construction was far
advanced, it was decided to -give them as much as
possible of the “Dreadnought” characteristics, and the
plans were changed accordingly.

The “Michigan,” which was built by the New York
Ship Building Company, Camden, N. J., was recently
taken to the government course at Rockland, Me., for
her standardization trials; and on June 9th, during
five runs at maximum speed, she averaged just under
19 knots per hour, or to be exact 18.976 knots. On the
fastest run over the measured mile she reached a
speed of 20.01 knots.

The accompanying photograph was taken of this
fine vessel when she was running at a speed of over
19 knots; and it serves to show very clearly the spe-
cial characteristics of the ship, notably her two lat-
tice-work, fire-control masts and her main battery of
eight 12-inch guns carried in four furrets.

The “Michigan” is a “Dreadnought” in everything
except size and speed, the displacement being from
3,000 to 4,000 tons less than that of the typical “Dread-

‘height of 2514 feet above the water.
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the conning tower and two smokestacks, the two mili-
tary masts, and two boat derricks, placed abreast of
the smokestacks. Within the superstructure and car-
ried on the spar deck is a battery of ten 3-inch guns
for torpedo defense; and twelve other 3-inch pieces
are mounted on the superstructure bridges and else-
where on points of vantage throughout the ship.

Abaft of the superstructure are the remaining two
12-inch gun turrets, one mounted on the main deck at
a command of about 171 feet above the sea, and ahead
of this another turret with its guns carrying at a
This disposition
of main armament gives a broadside of eight 12-inch
and a fore-and-aft fire of four 12-inch.

The armor plan of the “Michigan” shows a water-
line belt 8 feet wide, tapering amidships from 11
inches in thickness at the top to 9 inches at the bot-
tom. The belt reduces gradually to a thickness of 4
inches at the ends of the ship. Above the main belt,
and extending from the forward to the after barbette,
is another belt of armor 10 inches thick at its lower
edge, 8 inches thick at its upper edge, and 8 feet in
width. The barbettes for the 12-inch turrets are from
10 to 8 inches in thickness. The turrets them-
selves have 12 inches of armor on the sloping port-
plate and 8 inches on the sides and at the back. The
protective ‘deck is 114 inches in thickness amidship
and forward, and 3 inches in thickness in its after
portion. The big guns are manipulated by electric
power, as are also the ammunition hoists. The tor-
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be used as a small captive balloon for military purposes.
It is also possible to transform a section quickly into
a small dirigible by installing a little motor in its car.
For this purpose the section is. provided with a blowet
for distending the ballonet and with vertical and hori:
zontal rudders. Two sections without frames may be
combined to form a larger non-rigid airship. The car
of the entire airship contains as many sections as tha
balloon, so that each partial balloon possesses its own
car, with the exception that a special division of the
car is reserved for the machinery. In the estimation
of the inventor the sections can be put together by a
balioon corps in two hours.

O

Saponification and Pancreatic Juice.

In making soap and candles the natural fats are
saponified, or resolved inte their component parts,
fatty acids and glycerin, by various methods, includ-
ing the action of alkalies, lime, sulphuric acid, super-
heated steam, etc.

Haller has devised a method of effecting saponifica-
tion by means of methyl: or ethyl alcohol, and Con-
heim and Nicloux have suggested a biological method
based on the employment of a diastase which occurs
in castor oil beans.

Baur has recently proposed the use of the pancreas
of animals, which contains a soluble ferment capable
of resolving fat into fatty acid and glycerin in from
one to four days. This method has been successfully
tested with beef suet and with cocoanut, cotton-seed,

Copyright 1909 by N. L. Stebbins.

Displacement, 16,000 tons. Speed, 18.97 knots.

Coal supply, 2,200 tons.

Armor: Belt, 11 inches ; side armor, 10 to 8 inches ; turrets, 12 to 8 inches ; deck, 134 to 8 inches,

Armament: Eight 45-caliber

12-inch ; twenty-two 3-inch. Torpedo tubes, two submerged 21-inch. Complement, 869.

OUR FIRST “DREADNOUGHT,” THE ‘“MICHIGAN,” MAKING 19 KNOTS ON HER TRIAL TRIP. SISTER SHIP “SOUTH CAROLINA.”

nought” of to-day, and her speed about two knots. less.
In respect of protection and armament, however, she is
fully qualified to lie in line of battle with the heaviest
ships of the “Dreadnought” type. Although she car-
ries but eight 12-inch guns as against ten carried by
the British ships, the position of her turrets, all of
which are on the center line, enables her to deliver
the same weight of fire on either broadside, namely,
eight 12-inch guns. Speaking of the penalties paid by
. the “Michigan” on account of her small displacement,
it 'should be mentioned that it was necessary to cut
- down her freeboard aft and lower the after two tur-
rets eight feet below ‘the positions at which they are
carried on our later ‘“Dreadnoughts” of larger dis-
placement.

The “Michigan” is 450 feet long, between perpen-
diculars, 452 feet 9 inches over all, 80 feet 214 inches
in breadth at the water line, and on a mean draft of
24 feet 6 inches has a displacement of 16,000 tons.
Her full load displacement is 17,617 tons. The speed
called for by ,the contract is 18.5 knots, whieh, as we
have. seen above, was exceeded. She is driven by twin-
screw, reciprocating engines of 16,500 horse-power, and
she has a maximum bunker capacity of 2,200 tons.

The armament consists of eight 45-caliber 12-inch
guns mounted in four turrets. The foremost pair are
251 feet above the water. Back of these are two guns
in a single turret, which fire above the-roof of the
forward turret and are carried at a height of 3314 feet
above the water. The superstructure occupies about
one-third of the vessel’s length amidship. It contains

pedo equipment consists of two submerged torpedo
tubes for the .discharge of the new 21-inch turbine-
driven torpedo.

At the present time we have completed or under
construction for the United States navy eight “Dread-
noughts”: The “Michigan” and “South Carolina,” of
16,000 tons, carrying eight 12-inch guns; the “Dela-
ware” and ‘“North Dakota,” of 20,000 tons, carrying
ten 12-inch guns;.the “Florida” and “Utah,” of 21,825
tons, mounting ten 12-inch guns; and the “Wyoming”
and “Oklahoma,” of 26,000 tons, each mounting twelve
12-inch guns.

————— e —————
A Dirigible Balloon Made in Sections,

A German engineer named Weissenburger has con-
structed a model of a dirigible balloon which can easily
be taken apart for transportation. This possibility is
of great value, as often the transportation of the bal-
loon is made necessary by a premature landing or
other cause. The model, which is about 13 feet long,
consists of eight sections, each of which is in the form
of a cylinder with hemispherical ends, and can be col-
lapsed like an umbrella by turning a handle. The con-
vexities of both ends of the section are directed for-
ward, so that when the sections are put together, the
rear end of one. closely embraces' the forward end of
the next. The sections are made entirely alike, so
that a damaged section can be replaced by a reserve
section. Each section possesses its independent gas
bag, air ballonet, frame, and points of attachment to
the car and steering apparatus, and each section can

maize, and palm oils. This process, if universally
adopted in all countries, would require 12,000 tons of
pancreas annually. The abattoirs of the world fur-
nish about two-thirds of this quantity, or 8,400 tons.
In comparison with the employment of the castor
bean ferment, the pancreatic method effects a more
complete saponification which compensates for its
greater cost.

The annual summary of shipbuilding just issued by
Lloyd’s Register shows that the total output of the
world during 1908 (exclusive of warships) appears to
heve been 1,833,286 tons (1,706,179 steam, 127,107 sail).
‘Bccording to the latest returns received by Lloyd’s Reg-
ister, the tonnage of all nationalities totally lost,
broken up, etc., during the twelve months amounts to
about 794,000 tons (557,000 steam, 237,000 sail). The
net increase of the world’s mercantile tonnage at the
end of 1908 -is thus about 1,039,000 tons. Sailing ton-
nage has been reduced by 110,000 tons, while steam
tonnage has increased by 1,149,000 tons. Of the ton-
nage launched during 1908, the United Kingdom has
acquired oyer 3014 per cent. Of the total merchant
tonnage output of the world during 1908, 5034 per cent
was launched in the United Kingdom; but, if only sea-
going steel steamers of 3,000 tons gross and upward
be taken into account—thus excluding vessels trading
on the North American Lakes—out of the total of 179
such steamers of 1,050,741 tons launched in the world,
over 63 1-3 per cent of the tonnage was launched in the
United Kingdom.
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A MUSEUM TO ILLUSTRATE THE DEVELOPMENT OF
MATHEMATICS,
BY HERBERT T. WADE.
As an interesting and important part of the study of
the history of mathematics, it is essential to consider

Scientific American

astronomy; and just as soon as trigonometry was de-
veloped to a point where it was available for practical
use, there was need of instruments for the measure-
ment of angles and for realizing or imitating the rela-
tive movements of the celestial bodies. Now, for

A medizval astronomer using an
astrolabe.
Reproduction of a plate from an 18th century work.

the various means that have been employed in the ap-
plication of this science to every-day life. From the
times of Babylon to the present day, there has been an
interesting succession of ingenious and useful devices
and instruments, of a very practical nature, which
when considered together are remarkably striking in
illustrating the development of what is usually re-
garded only as a most abstract science. Such a collec-
tion has been assembled by Prof. David Eugene Smith
of Teachers’ College, Columbia University, and re-
cently it has been on exhibition in the Educational
Museum of that institution. Containing as it does
many objects of great interest to the archaologist,
metrologist, surveyor, and engineer, yet it is in its re-
lation to the historical development of the science of
mathematics, and its great influence in bringing out
this development to thé student, that the exhibition
possesses its highest value. With this end in view,
Prof. Smith has accumulated a collection of mathe-
matical instruments, weights and measures, sun dials,
and other devices for time measure, mathematical
manuscripts, early printed works, an extensive collec-
tion of portraits and autographs of prominent mathe-
maticians, and curios gathered from many corners of
the world, some of the most interesting and significant
of which have been specially photographed for the
SCIENTIFIC AMERICAN.

One of the most important and fundamental appli-
cations of mathematics has been to surveying and

Early 19th century German surveying instru-
ment. Made by Wiskemann of
Meiringen.

=

Astrolabes made by Bernardinus Sabeus of Padua (Italy)
15568 and by an unknown Italian eraftsman

between 1450 and 1525.

measuring angles in the early times a device known as
a cross staff was used, where a movable transverse
piece could be adjusted along the length of a wooden
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staff itself, a rough angular measurement could be
made. Various improvements gave the fore staff and
the back staff, but the first really serviceable instru-
ment was the quadrant, which was the ancestor of our
modern and indispensable sextant. A good specimen
of a quadrant of Tyrolean workmanship, and dating
back to about 1600, is contained in the collection and
is here illustrated. The alidade or movable bar carries
two small transverse pieces pierced with sight holes,
and is so pivoted that it can be moved over the gradu-
‘ated quarter of a circle, which gives to the instrument
its name. The quadrant could be used for measuring
both vertical and horizontal angles, and naturally lent
itself to determining the elevation of the heavenly
bodies in astronomy and navigation, so that by the mid-
dle of the sixteenth century it was accepted as a neces-
sary nautical instrument, as well as used on land
wherever trigonometry was applied to surveying. The
Italian textbook, “L’Uso della Squadra Mobile Opera
di Ottavio Falii. 1n Trento, MDCCLII,” a page . of
which is shown in the illustration, gives the actual di-
rections for the use of the quadrant in measuring the
height of the tower by the familiar trigonometrical
principles involving the measurement of linear dis-
tances, here by pacing, and the determination of
angles.

Practically contemporary with the quadrant was the
astrolabe, where the entire circle was employed, and
where by the use of an alidade and a divided circle or
limb the angular distance between two stars could be
determined, leading to the deduction of the motions
,of the planets by the astronomers and astrologers of
the middle ages. The use of the instrument is indi-

Quadrant of Tyrolean workmanship dating from
about 1600.

This was the common trigonometric instrument of mediseval times
and its use is shown in the accompanying illustration.

staff, so that by sighting from one of its extremities
over the end of the cross piece, and then laying off
the angle thus formed by the line of sight with the

Using the quadrant to measure the altitude. of
an inaccessible tower.

Reproduction of a plate from an 18th century treatise on the
quadrant,

cated by the accompanying reproduction of a page
from an eighteenth century scientific treatise, while
(Continued on page 15.)

A e

Early surveying instruments.

Italian squadra.
Cannon level,

Surveying level
(German).

Celestial sphere of Italian work-
manship dating from the
16th century.

Surveyor’s
compass.

AR

Chinese san dial of the 18th century from
Peking.

Japanese surveying instruments of the early 19th
century and Japanese surveying textbook.

Bavarian scales of the 18th ceniury and varlous
sets of weights,

A MUSEUM TO ILLUSTRATE THE DEVELOPMENT OF MATHEMATICS.
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A HUGE FILTERED WATER RESERVOIR FOR LONDON.
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
The maintenance of an adequate water supply for

the constantly expanding English metropolis is a prob-

lem of supreme importance and one of no little diffi-
culty. The main sources of supply are the River

Thames at a point well above tidewater, the river

Lea, and wells sunk into the solid chalk. Recently

the facilities for supplying water have been appreci-

ably improved by the erection at Honor Oak, in the
southeastern suburban area, of a huge covered-in reser-
voir, the largest of its type in the world, for storing
filtered water, the capacity of
which when full is 58,000,000 gal-

Scientific American

work of cruciform section to carry a brick roof, com-
prising a series of segmental arches running parallel
the whole length of the structure, with segmental
jack arches at right angles carried from pier to pier
throughout the series. The reservoir is therefore
divided into a series of cells 21 feet 6 inches square
from center to center of the brick piers, the thickness
of the brickwork of the latter being 18 inches with a
width across of 414 feet. Down the centers of the in-
verted arched floor extend drainage channels communi-
cating in a well near the intersection- of the reservoir
into the four sections, while at the actual point of

places where the pressure is the greatest the but-
tresses for the retaining wall are carried back to the
fourth bay from its face. Around the outside of these
retaining walls a puddled clay wall 3 feet thick is
provided, the puddle being taken well down. into the
London clay and rendered thoroughly water-tight by
careful tamping. This wall is carried up to, and
connected with, the layer of clay extending over the
entire roof of the structure. On the northern and
parts of the eastern and western portions, where the
top of the reservoir projects above the natural sur-
face of the ground, an earthen embankment is pro-
vided, which embankment is com-
posed of alternate layers of earth

lons.

The necessity of a new reservoir
was recognized as far back as the
early nineties. Not until 1898 was
work begun by the local water sup-
ply company. In that year a large
brick-making plant was erected on
soil eminently suited to brick mak-
ing. The result of this develop-
ment was rendered obvious during
actual constructional work, since
the brick material was available
on the spot and delays, as well
as cost of transport, were avoided.
The saving thus effected may be
readily realized when it is consid-
ered that upward of 16,000,000
bricks were utilized in the building
of the reservoir. At the same time
the brick plant offered an economi-
cal solution of the problem of dis-
posing of the greater part of the
excavated material for the foun-
dation of the reservoir, etc., which
material aggregated 173,000 cubic
yards. ]

After all the water-supply com-
panies of London were subsequent-
ly consolidated into the Metropoli-

and burnt ballast of 20 inches and
4 inches thickness respectively, and
with a slope ranging from 215 to
3% to 1.

The reservoir measures 824 feet
in length between the walls, and
has a maximum width of 587 feet.
The total area covered approxi-
mates 1414 acres, the actual water
area being a little over 10 acres.
The supply is drawn from the 42-
inch main, which brings the fil-
tered water from the pumping sta-
tion at Hampton, some 17 miles dis-
tant. The outlet pipe is of the
same diameter. The supply can be
augmented from a deep-well pump-
ing station, which has been erected
on the site, and from which a large

This well has a diameter of 11 feet
and is sunk for a depth of 300 feet,
the lower half of which is through
chalk. Headings have been driven
into the latter in all directions to
a total length of 3,400 feet. The
water is raised by two sets of three-
crank vertical triple-expansion en-

tan Water Board, the undertaking
was rapidly completed. The under-
taking was designed and carried out under the super-
vision of Mr. J. W. Restler, M.Inst.C.E.,, the deputy
engineer-in-chief of the Metropolitan Water Board, to
whose courtesy we are indebted for the accompanying
illustrations and for much information.

It is the primary purpose of this reservoir to main-
tain a low-pressure supply throughout the metropoli-
tan area on the southeastern side of the Thames. But
if occasion should demand, it can be dispatched by
means of mains under the river to the northern terri-
tory. The maximum water level of the reservoir is
approximately 144 feet above ordnance datum. The
depth of water throughout the greater part of the
structure is about 2114 feet, but in a part of the north-
eastern section it reaches a depth of 34 feet.

The reservcir is diwvided at right angles into four
sections, each of which is independent of the others,
so that any one may be emptied when desired for
cleaning, without interfering with the service, suit-
able appliances being provided for diverting the water
from the supply main into one or other sections. The
building is erected on a natural clay formation, the
flooring being of solid concrete forming inverted
arches, crossing one another at right angles. From
the apex of each groining, spring piers of solid brick-

Interior, showing principle of dividing the reservoir into bays 2114 feet square.

intersection of the division walls is a circular valve
chamber 24 feet in diameter extending from the bot-
tom to the roof of the building, and into which lead
the mains for supply, intercommunication with the
four sections, and draw-off, these pipes being of 42
inches diameter and fitted with 36-inch valves operated
from a valve house above.

In addition to the brickwork for the arched roof-
ing, there is a 6-inch outer covering of concrete fin-
ished with clean cement, upon which is distributed a
thick layer of clay and 6 inches of mold originally
cleared from the site, so as to present a flat, level top
surface. At frequent intervals 6-inch air pipes are
distributed over the bays for ventilation and admis-
sion and escape of air during the respective processes
of emptying and filling the reservoir.

The two division walls which run at right angles
and divide the reservoir into four sections are cam-
bered back to back with the intervening space filled
with concrete. The outer walls are of concrete, with
brick lining, ample precautions having been taken to
bond the two thoroughly together. The thickness of
the retaining walls varies from 16 feet to 6 feet at
the base, and each bay is provided with a buttress
reaching in most cases to the first pier. In those

gines coupled to deep-well priaps
having cylinders of 18 inches bore
by a stroke of 5 feet. The water
thus obtained, in addition to being discharged into the
adjacent reservoir, can be delivered into inains feed-
ing two other reservoirs in the vicinity. The total
cost of the enterprise has been $1,200,000.
L]

Another Substitute for India Rubber,

A. G. Inrig has patented in Great Britain and Ger-
many a new process for making a substitute for India
rubber. The materials used are animal refuse capa-
ble of yielding gelatin, oils, sulphur, chromates, and
sodium stannate, the addition of the last-named salt
being the distinguishing feature of the process. The
proportions recommended are animal refuse 100
parts, water 50 parts, oil 20 to 60 parts. These ingre-
dients are stirred together for about an hour and
then 1 per cent of potassium bichromate and 1 per cent
of sodium stannate are added. The mixture is then
heated to about 212 deg. F. and kept at this tempera-
ture about 5 minutes or until the previously liquid
mass becomes pasty, in which condition it is poured
into molds. A harder and tougher mass is made by
adding 20 per cent of oil, 1 per cent of sodium stan-
nate, 1 per cent of potassium bichromate, and 5 to 10
per cent of sulphur, and heating the mixture to 257
deg. F.

General view of the reservoir during construection.
A HUGE FILTERED WATER RESERVOIR FOR LONDON.

quantity- of water can be drawn.- -
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THE HEAVENS IN JULY.

BY HENRY NORRIS RUSSELL, PH.D,

ERCULES, which is the
constellation represented
in the initial of this sen-
tence, while not as bril-
liant- as some others, is
one of the most charac-
teristic ~ figures in the
summer sky. Its most
distinctive configuration
is a  quadrilateral of
third - magnitude stars,
shaped like the keystone

of an arch, which at our hour of observation is almost

exactly overhead, and which can always be easily
found, since it lies about one-third of the way from

Vega toward Arcturus. The rest of the constellation

can be easily made out with the aid of the map.

Several of its individual stars are noteworthy. The

star a, in the hero’s head, is one of the reddest of the

brighter stars, and shows an especially fine banded
spectrum—an evidence of relatively low temperature;
and like many such stars, varies irregularly in bright-
ness. It is also double, having a green companion,
visible with a small telescope. ¢ is also a fine double,
having a companion, about

1/20 of its own brightness,

which revolves about it in

a period of 34 years.

When the two are closest,

they can hardly be sepa-

rated by the greatest tele-

" “sccpes; but when they are
farthest apart (as is
nearly the case at pres-
ent) the comparison can
be seen with telescopes of
moderate aperture, though
still too difficult for small
ones of three inches or
less.

Another interesting sys-

. tem is x, which has a faint
companion 30 sec. distant,
which shares in the large
proper motion of its pri-
mary and is itself double,
with a period of about 45
years.

Both these last two sys-
tems are tolerably near
us, their distances being
about 20 and 30 light
years, according to the
best determinations.

Still more interesting to
the telescopic observer is
the great star cluster
(one of the finest in the
heavens) which lies al-
most exactly on the west-
ern edge of the “key-
stone” between the stars
€ and ». It is clearly
visible in a field glass as
a spot of light with two
small stars near it; but it
requires much greater in-
strumental power to show
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At 11 o’clock: June 7,
At 1015 o’clock: June 14.

the individual stars of At 10 o’clock: June 22.
which the cluster is com- '
posed.

There are thousands of
them, scattered near the
edges, but condensed to an
almost continuous blaze of light at the.center—a very
impressive spectacle.

With an instrument which is not powerful enough
to show the separate stars, the cluster is still easily
visible, and looks nebulous, i. e., hazy and without
sharp boundaries. 1f it were removed to a dozen
times its present distance, it would present this
appearance in our largest telescopes.

It is therefore natural to ask, Are not the numerous
nebule, of all sizes and shapes, which can be seen,
or better photographed, in all parts of the sky, sim-
ply star clusters, so distant that the separate stars
cannot be seen?

For an answer to this, we must appeal to that clue
tc many a riddle of the universe, the spectroscope.

1t is well known that a spectrum showing bright
lines is due to glowing gas, while a bright spectrum
crossed by dark lines is given by a glowing opaque
Dbody surrounded by a gaseous atmosphere—in other
words, a star.

Now the nebule may be divided into two classes.
Some, like theé great nebula of Orion, are conspicu-
ously green in color; others, like that in° Andromeda,
are white. Those of the former class show a spec-
trum of bright lines, which proves that they are com-
posed, or rather that the luminous part of them con-

Scientific American

sists of, certain gases—hydrogen, helium, and others
not yet identified. This has been known for forty
years., But the white nebule, among which are to
be counted all those remarkable objects, the spiral
nebule, have till very recently defied investigation.
They are so faint that nothing can be done with them
visually, and photography demands very long expo-
sures. One or two fairly successful plates, obtained
by different observers, showed a continuous spectrum
crossed by traces of dark lines; but the matter was
still rather uncertain till the publication of some re-
sults recently obtained at the Lick Observatory by
Mr. Fath. Using a specially designed instrument
and very long exposures (continued for several suc-
cessive nights) he has obtained photographs of the
spectra of a number of white nebul®, which are of
the highest interest. The results of the earlier observ-
ers are confirmed and extended. The great nebula of
Andromeda, for example, shows a spectrum crossed by
dark lines, such as would be given by a cluster of
stars most of which. were like the sun. Others show
lines more like those in the spectrum of Sirius, and
‘others a combination of dark and bright lines, as if
they were composed both of stars and of luminous
gas.

A number of star clusters, photographed. for a test,
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At 914 o’clock: June 30.,

NIGHT SKY: JUNE AND JULY

showed clearly the dark-line spectrum predicted by
theory. It seems therefore probable that these white
nebule are really star clusters of immense size at
enormous distances. It will not do to speak too posi-
tively, for a determination of the parallax of the An-
dromeda nebula by Bohlin places it quite. near us, at
a distance less than twenty light years—in which
case the component ‘“stars” would have to be mere
specks like the asteroids in order not to be directly
visible. It is possible that this nebula may be an
ordinary star like the sun, surrounded by foggy mat-
ter of some sort which obscures its direct rays,
but is itself visible by reflected light; but further in-
vestigation is necessary before this question can be
settled.

However, it seems almost certain that the Milky
Way, viewed obliquely from a distance of thirty times
its own diameter, would appear as a large oval, and
probably spiral, nebula, giving a dark-line spectrum.
And' it is certairnly open, to anyone who chooses, to
believe that the Andromeda nebula, or others of the
sort, are themselves distant galaxies comparablé per-
haps to our own, whose countless millions of stars
betray themselves to our telescopes, even as those of
the Milky Way do to our unaided eyes, merely as a
spot of light in the sky.
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THE HEAVENS,

South of Hercules is another large constellation,
Ophiuchus, represented as a giant carrying a serpent
(Serpens). The star « Ophiuchi, which marks his
head, is close to a Herculis. His feet are far to the
southward, near Scorpio and Sagittarius, both of which
are well seen near the southern horizon.

Spica is at a moderate height in the southwest, and
Arcturus almost above it. Leo, which contains the
bright star Regulus and the far brighter planet Jupi-
ter, is low in the west. Of the remaining zodiacal
constellations, Libra is marked by a rather conspicu-
ous pair of stars half way between Spica and Antares,
and Capricornus and Aquarius are rising.

The two bright stars in the Milky Way, to the east,
are Altair in Aquila and (on the left) Deneb in Cyg-
nus. The still brighter star higher up is Vega, in Lyra.

Ursa Minor and Draco are high up above the pole.
Ursa Major is descending in the northwest, and
Cepheus and Cassiopeia coming up in the northeast.

THE PLANETS,

Mercury is morning star all through the month,
and is well observable during the first half of it. He
is at his greatest elongation on the Tth, and rises
about 3:40 A. M. At this time he is on the borders
of Taurus and Gemini some distance from any
bright star, and so should
be easily recognized.

Venus is evening star in
Cancer and Leo, setting
about 8:40 P. M. in the
middle of the month. On
the evening of the 27th
she is very near Regulus.
Mars is in Pisces, and
rises about 10 P. M. in the
middle of the month. By
its close he is within 50
million miles of the earth
and very bright.

Jupiter is evening star
in Leo, setting about 10
P. M. toward the middle
of the month,

Saturn is in Pisces, east
of Mars. He is in quad-
rature with the sun on the
15th, and is due south at
6 A. M.

99 = Uranus is in opposition
& * on the 11th. At this time
el he is in R. A. 19h. 23m.
§§ 5s.; declination 22 deg.
8¢ 33 .min. southb—which

places him in Sagittarius,
about two-fifths of the way
from the bowl of the
Milk Dipper toward a and
B Capricorni and far from
any convenient reference
stars for the naked eye.
By making a diagram -of
the stars in this region,
with the aid of a field
glass, he can be identified
by his motion, which is 10s.
of R. A. to the west, and
20s. of declination south-
ward, per day.

Neptune is in conjunec-
tion with the sun on the
9th, and is invisible all

- through the month.
THE MOON.

The moon is full at 7 A.
M. on the 3rd, in her last
quarter at 2 A. M. on the 10th, new at 6 A. M. on the
17th, and in her first quarter at 7 A. M. on the 25th.
She is nearest the earth on the 7th, and remotest on
the 23rd. She is in conjunction with Uranus on the
3rd, Mars on the 8th, Saturn on the 10th, Mercury
on the 15th, Neptune on the 16th, Venus on the 18th,
Jupiter on the 20th, and Uranus again on the 31st.

At 9 o'clock: July 7.
At 814 o’clock: July 14.
At 8 oclock: July 22.

The Artocarysus integrifolia, bread-fruit, or Jach-
tree growing wild in Java, gave its name to the local-
ity. Nongko Djadjar (Nongko=—bread-fruit tree,
Djadjar = alley or avenue.) The height of the. trunk
is about 50 feet. The tree is very straight. This plant
is not to be confounded with the other bread-fruit
(A. incisa) which has the leaves pinnatifid; those of
A. integrifolia has them entire. The fruits are 30
inches long and 12 inches broad; the weight is often
120 pounds. ‘The fiesh of these fruits is delicious.
The oily seeds dre eaten roasted. The wood is: a
beautiful yellow in color, hard, and is used for fur-
niture and cabinet work.. It is not attacked by white
ants. When struck, the wood gives a very clear note.
Hence bells are made of it, and pieces of the wood
are also used by the watchmen {n the mountain for
giving signals. The leaves are used as an abradant.
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TO INSTALL A MOTOR IN A SMALL BOAT.
BY MORRIS RADER.

Small marine engines can be bought so reasonably
now, that many owners of small craft, skiffs, and
canoes would install an engine- were it not for the
trouble and expense of putting on a skag and shaft

o
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HAFT BEARING FOR A SMALL BOAT.

log. An easy way to overcome this difficulty is shown
in the diagram. It has been tried by the writer, and
is a success.

A shaft bearing is made of iron, in the form of a
Y, and fastened to the stern of the boat to support
the shaft. A lohger piece is fastened to this and to
the bottom of the boat to protect the propeller. A
projection of this in the rear will carry the rudder.
A small shaft Iog is fitted inside the boat, with the
stuffing box on the inside, which can easily be packed
from the inside without removing the boat from the

water.
—_— ———E ¢ —

HANDY MAN’S SURVEYING INSTRUMENT.
BY AUGUST MENCKEN,

‘While the surveying instrument of which a descrip-
tion follows is not very accurate, still if proper care
be taken in its construction it will be accurate enough
for all ordinary purposes.

It is built as follows: To .the base, A, of 34-inch
pine secure the uprights, B, B, of 5/16-inch pine. The
body, C, of 14-inch pine, is hinged to the uprights
by a 14-inch brass rod, which passes through a block,
D, secured to the underside of the board ¢. On the
body C are mounted the two sights E, E. They are
made of brass and are hinged so that they can be
folded down out of the way when the instrument is
being carried. The sights must be mounted on the
center line of the body. Two spirit levels F are
mounted on the body C at right angles to each other.
The compass @ is fastened directly over the center of
the instrument with four wooden fasteners. The posi-
tion of the N, S, E, and W points can be seen on the
drawing.

The “telescope,” H, is mounted on the side of the
base and is held in place by -the two brass bands. It
is made of 1-inch tubing with a 14-inch piece of brass
tabing J, fitted in one end for the eyepiece. At the
other end are two cross hairs. This is used for level-
ing. The protractor K is fastened to the block D and
is used to measure vertical angles. As the body is
raoved the protractor ‘turns past the pointer L and

N
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the number of degrees in the arc it turns can be easily
read. The instrument is put together with brass
Screws.

A tripod can be readily made out of three 114-inch
poles about 41, feet long, hinged to a top. The in-
strument is fastened to the tripod with a 34-inch bolt.

THE SURVEYING INSTRUMENT IN USE.

The instrument cost the writer about $2.50 and up
to the present has paid for itself several times on
small jobs.

——
———tl—— O

A HOME-MADE SPRAY OUTFIT.
BY CHARLES A. UMOSELLE.

The spray pump described below cost me $11. One
of standard make and not so powerful was priced at
$45. Any ordinary workman who is handy with tools
could put my sprayer together in a day. It has
proven so valuable to me that I wish to make it known
to everybody. It was assembled from the following:
A riding cultivator frame, pole, and wheels (old scrap

=

SECTION SHOWING ARRANGEMENT OF AGITATOR.

iron) a good coal-oil barrel (price $1), a 3-inch cylin-
der cast-iron force pump ($6), a plain brass 2-inch
cylinder and valves ($2), a piece of good 34-inch
hose and a spraying nozzle ($2). +Total cost, $11.
After putting the above material together I was able
to get easily a pressure of 150 pounds per square inch,
a very necessary prerequisite to apply the Bordeaux
mixture with the right force.

Directions for assembling are as follows: Take the
valves out of the cylinder of any cast-iron force pump.
Replace these valves with the plain brass 2-inch cylin-
der and valves. Cut off with a hack saw the 2-inch
cylinder to the right length to just fill the cast cylin-
der. Fill in the space between cast cylinder and brass
cylinder with plaster or cement, being
sure that the brass cylinder is in the
exact center of the cast cylinder. Attach
the plunger valve of brass cylinder to the
plunger piston of the force pump, and
couple up the piston to the handle of the
pump so as to get a full stroke. As only
a small amount of liquid is needed in
spraying, the object of this reduction of
cylinder is to lessen the flow and increase
the pressure. The reduction of 3 to 2
halves the flow and doubles the pressure.
Mount the pump on the barrel and the
barrel on the* riding -cultivator frame.
Make an agitator as follows: In the bar-
rel, near the bottom, on the end or head

B — 2]
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CONSTRUCTIONAL DETAILS OF THE SURVEYING INSTRUMENT.

of the same, hang with a T-hinge a board
made of oak 1x 6 x 2 feet to swing up and
down. Connect the board with the pump

13

plunger by a steel rod so that it will swing up and
down with the stroke. The steel rod should enter
the barrel through an opening made to pour in the
liquid.

1 use this machine to spray my hen house with
lime and coal oil at the rate of 100 square feet per

minute. It makes a good job at whitewashing as well
and is death to bugs and microbes on my fruit trees.

HOW TO MEND GARDEN HOSE,
BY J. A. BERGSTROM.

As the garden hose gets a little old, and begins to
swell, itvsoon gets out of commission altogether if not
attended to.

A simple way to mend it is to wrap the hose with
ordinary twine, which will make it last a few more
seasons. As it is no easy matter to wind this cord
by hand and get it even and under uniform tension,
the writer has for many years used the simple con-
trivance shown in the accompanying illustration.

It consists of an ordinary tin can, with a lid, into
which is put the ball of twine. In the center of the
bottom make a small hole, through which pass the
loose end of the cord. Thence let it run down the
side of the can through a tension device and to the
hose. To the cover of the can is soldered a small
piece of tin, bent to a right angle and forming a guide
for the hose. The tension device consists of a short

DEVICE FOR WRAPPING GARDEN HOSE.

piece of metal, with its upper end bent outward, form-
ing a fulerum for. a short spring-compressed lever.
The latter at its lower end has a small hole therein
through which the cord is passed. A short stove bolt
serves to regulate the tension on the lever. It will
be observed that the cord is pressed against the can
by the lever. The whole device is now soldered to
the tin can.

In use, the can is turned around the hose, and
with the tension properly adjusted, the twine will
wind around the hose very closely, and it will feed
the can forward automatically. It will make the hose
slightly smaller, and thus close all the small punc-
tures, through which the water percolates, between
the several layers of the canvas. By giving the cord
a coat or two of some waterproofing, it will be found
that the hose will last as long again; besides. it will
stand a great deal more pressure than before.

G B>

A GOOD SUBSTITUTE FOR LEATHER BELTING.

An excellent substitute for leather belting can be
made from a piece of ordinary fire hose, splitting it
up the middle into two parts, i. e, two belts can be
made from one piece of hose. The writer has seen this
done on more than one occasion, with perfect satisfac-
tion..

—— - ————————————————

According to a contemporary, the largest transmis-
sion line in the world is that of the Niagara-Syracuse-
Auburn line, which transmits 30,000 horse-power over
a distance of 163 miles. The line in parts is designed
to carry 60,000 horse-power.
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RECENTLY PATENTED INVENTIONS,
Pertaining to Apparel,

SEPARABLE BUTTON.—E. C. KaaGg, New
York, N. Y. The aim of this invention is to
provide a separable button for use on cuffs,
collars, garments, and other articles, and ar-
ranged to permit convenient separation of the
members and easy assembling thereof to unite
the members, without danger of accidental dis-
engagement when the button is in use.

OVERALLS.—W. F. HarBoUuR and G. A.
KELLOGG, ..tlanta, Ga. The object of this in-
vention is to provide simple, inexpensive, and
easily manufactured overalls, having aprons
which can be positioned within the overalls so
that the latter become similar to ordinary
trousers, and in which the apron can be oper-
atively positioned and attached to the sus-
penders.

HAIR ORNAMENT.—A HOCHHEIMER, New
York, N. Y. In this instance the invention is
an improvement in ornaments for use for the
hair, and has in view a device capable of sup-
porting a number of feathers or plumes, and
which may be easily applied and secured to the
hair at various points and readily detached.

NrnCKTIE-HOLDER.—W. DowNING, Pawl-
ing; N. Y. The improvement has reference to
necktie holders, provided with a cross bar
adapted to be passed through the body of a
tie, after the ‘latter has.been tied in the pre-
ferred form on some suitable object, such as a
pencil, a stick of wood, or the like, and after
the latter has been withdrawn.

LIFE-BELT.—D. BouwwmAN, Bussum, Neth-
erlands. The invention relates to life belts,
the more particular improvement consisting in
providing such belts with air compartments
adapted to collapse or fold and to normally
remain folded, but ready to be spread or in-
flated at a moment’s notice when the belt is
to be used.

METHOD OF FORMING TIPS OF SHOE-
LACES.—MARY A. BarTELS, Watchung, N. J.
The cbject of this invention is to provide a
new and improved method for forming tips of
shoe laces, in a very simple and economical
manner and with a view to render the tip per-
manent, without the use of metallic stiffening,
and to allow of giving the tip the same color
as that of the body of the shoe lace.

Electrical Devices.

RECEIVER FOR WIRELESS SIGNALING.—
H. C. CAYLEY, Riverside, Cal. The inven-
tion provides an improved wave detector;
makes the detector self-registering and self-
adjusting within certain limits; provides a
number of hand-operated adjustments for in-
creasing sensitiveness of the detector; connects
the detector and its parts in a circuit so ar-
ranged as to subject the receiver to current
changes, and to cause the exaggeration of said
changes for the purpose of rendering the indi-
cations loud and clear.

ELECTRIC TESTING INSTRUMENT.—H.
G. ADDIE, Cresco, Iowa. In this case the in-
vention refers to testing instruments and ad-
mits of general use, but applies more particu-
larly to a type of such instruments used for
testing fuses and made in neat form to be
carried in the pocket and containing its own
supply of current for making the test.

Of Interest to Farmers.,

BUTTER MEASURER AND CUTTER.—D.
F. CurTiN, St. Louis, Mo. The object of the
invention is to provide a device by means of
which butter may be cut into prints or blocks
and conveniently separated from the rest of the
butter in the tub or package, the blocks being
of predetermined weight, thereby dispensing
with the necessity of weighing the butter, as
now commonly done.

Of General Interest.

MOUTH AND NOSE PROTECTOR.—B.
WooLF and T. W. RicuArDs, New York, N. Y.
By the use of this invention, dust and other
flying particles or germs are prevented admis-
‘sion to the nose and mouth. The guard is
formed of two separate sections flexibly con-
nected together, one adapted to cover the
mouth and the other the nose, and used in
connection with a support which serves to
hold both sections in their proper position.

TAPE-GRIP.—L. D. RICHARDSON, Provi-
dence, R. I. In its broadest aspect the inven-
tion may be defined as consisting of a rigid
bar member of substantially one-half of the
length of the first and secured to one face
thereof, and means including a lever, pivoted
to said second bar member for clamping the
tape between it and the first mentioned bar
member.

FLAG AND BANNER SUPPORT.—E. H. B.
LINDHORST, San Francisco, Cal. The support
is capable of being raised to or lowered from
the truck of a flag pole by means of the cus-
tomary halyards, and is constructed so that the
said support will be maintained at right angles
to the pole when there is no breeze, and
in a breeze will occupy the same positiofi
but will wave and turn in conformity with the
breeze.

FIRE-EXTINGUISHING SYSTEM.—C. T.
RoOBERTS, Tucson, Ariz.  More particularly the
invention pertains to sprinkling systems for
mine shafts, although it is evident that the
system might be utilized equally as well in
various other localities. The object is to de-
liver the water to the system in such a man-
ner as to prevent the burning of the wood-

work of the shaft and to prevent the passage
of flames from one level to another.

VULCANIZING APPARATUS.—A. F. Cogs-
WELL, Pretty Prairie, Kan., and J. W. PUCKETT,
Geneva, Neb. This furnace overcomes former
difficulties, and automatically controls and
regulates the process without attention from
the dentist, and when the vulcanizer is brought
to proper temperature it closes a sectional
oven about the same, so as to maintain even
and prolonged heat, and it shuts off the sup-
ply of fuel oil, gas, or heating agency, thus
saving fuel, time, avoiding mistakes, etc.,
~ thout attention from the dentist.

PAPERING APPARATUS.—O. O. CArgy,
Converse, Ind. More particularly the inven-
tion relates to means for smoothing the paper
on the wall after it has been hung, and fur-
ther means for cutting the paper at the base
board. An object is to provide an apparatus
which may be used in paper hanging to smooth
the paper in position, to cut the paper off at
the base-board, and to press out the edges.

CONCRETE CONSTRUCTION AND METHOD
OF PRODUCING THE SAME.—G. A. M. LiL-
JENCRANTZ, Chicago, Ill. Blocks made by this
process may be used in constructing new super-
structures over cribs sunk to the proper
height ; for rebuilding superstructures over old
crib work; for new pier work where large
blocks should be placed on a pile foundation
sawed off at a suitable height; for docks or
rivers where the bottom consists of solid rock;
for bridge abutments or intermediate piers; for
retaining walls, dams, and other heavy struc-
tures, where the cross-section and base must
be of considerable magnitude and would make
the work very expensive if of solid concrete.

AUTOMATIC SPEED-CONTROLLER.—C.
E. PALMER, Spokane, Wash. When adjusted
the device may remain in position for use as
a means of reaching the ground in case of fire,
or for other purposes. As a fire escape, the
person may cling to the rods, with the assur-
ance that the controller will regulate his
descent, by means of the sprocket chains
traveling on the sprocket wheels, connected
with the mechanism, for regulating the rota-
tion of the cylinders and the rotary pistons
which are connected with the sprocket wheels.

Hardware,

LOCK.—W. J. LamBerT, North Yakima, and
E. P. Dopps, Sunnyside, Wash. One object in
this invention is to provide a simple, strong,
and durable combination or permutation lock
which is inexpensive to manufacture, which
can be easily operated, and which it is prac-
tically impossible to unlock without destroying
the lock, unless the proper combination or per-
mutation is known.

WINDOW-FASTENER. — W. AcIn, Chilli-
cothe, Ohio. The device comprises a casing,
bolts arranged at right angles to each other
and movable through the casing, one being pro-
vided with an enlarged portion having a trans-
verse recess, with an inclined inner edge, the
other having a cam within the recess and en-
gaging the inclined face of the recess and a

spring between the enlarged portion of the
boat and the casing wall, and a latch pivoted
to the enlarged portion of the end wall of the!
casing having a slot through which the latch
passes, the latch having a catch for engaging .
the edge of the slot for retaining bolts in
retracted position.

Heating and Lighting,

APPARATUS FOR WATERING COKE-
OVENS.—D. B. StAUFT, Scottdale, Pa. The
invention is .an improvement in appliances of
the character disclosed in Letters Patent for-
merly granted to Mr. Stauft, for watering
coke-ovens, the present invention being par-
ticularly directed to improvements in the
pivotal support of the revolving sprinkler-
pipes, and has for a purpose to provide for the
adjustment of the tubular pivot and prevent
leakage thereabout.

METHOD FOR PREVENTING THE FOR-
MA'TION OF BOILER-SCALE.—T. BRAZDA,
Amstetten, Austria-Hungary. The subject-
matter of the invention is a method for. pre-
venting the formation of boiler scale, or for
preventing the formation of incrustation on the
walls of steam boilers and other receptacles
under pressure. The method differs from
chemical and mechanical processes, or those
known heretofore, as the feed water is intro-
duced into the boiler without admixture of
chemicals and in a definite form in which it
prevents formation of scale.

Machines and Mechanical Devices,

EXPANSION CUTTER-HEAD FOR BOR-
ING BARS.—CHARLES M. Buck, Huntington,
W. Va. The tool is particularly adapted for
boring the hubs of car wheels, although it will
be found serviceable in many other applica-
tions. It is in the form of a mandrel with a
boring head in which adjustable cutters are
seated.. The cutters are separately adjusted
so that one pair can be used'as roughing cut-
ters and the other as finishing cutters. An
illustrated description of this tool appeared
in the issue of June 19th, but the title con-
tained a typographical error, making it read
“Cutter Head for Boring Brass” instead of
“Boring Bars.”

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.

&= Notfes z
and Quer:zes.

Kindly write querijes on separate sheets when writing
about other matters, such as patents, subscriptions,
books, etc. This will facilitate answering your ques-
tions. Be sure and give full name and address on every
sheet.

Full hints to correspondents were printed at the head
of this column in the issue of March 13th or will be
sent by mail on request,

(12107) A. K. says: 1. Is the direc-
tion of an electric current from positive to
negative, or the reverse? A. The direction of
an electric current is always taken to be from
positive to negative. This is, however, entirely
conventional. We could as easily do all elec-
trical work and make’ all calculations on the
theory that the curtent flows from minus to
plus. It is simply by agreement that we con-
sider that pole of a battery plus which is at
the end of the carbon Pplate. 2. Are the two
ends of an electrode of the same sign? A.
One end of a plate in a battery cell is plus
and the other minus. . An electrode is the end of
an electric circuit, and is of the opposite sign
from the other end. The zinc in a cell is plus.
The end of the circuit attached to the zinc is
the minus electrode of that circuit. 3. Does
the current of electricity enter an X-ray tube
at the anode or cathode? A. The current is
considered to enter a Roentgen ray tube at the
anode. The cathode rays stream from the
cathode, and strike the anode, producing the
rays from the anode. 4. What is the effect of
X-rays upon the skin exposed to them for a
time? A. The Roentgen rays are very injuri-
ous to one exposed for a long time to them,
producing even death.

(12108) P. G. F. says: Can you give
me the scientific theory of what causes dia-
monds to form in the earth, and what kind of
mineral do they form out of before they be-
come a diamond? If you cannot give me any
information on diamonds, please inform me
where I can get the information. A. Carbon
exists in three forms—charcoal, graphite, and
diamond. Heat and pressure are thought to
be the forces necessary to change the sub-
stance from one to the other of the higher and
harder forms. Some diamonds have been made
artificially by placing carbon in powdered form
in melted iron. The iron is then suddenly
chilled and cooled, with the result that an en-
ormous pressure is brought upon the carbon
particles, and upon dissolving the iron away,
tiny pieces of carbon are found as hard as a
diamond. They are of microscopic size, but
are of interest as possibly illustrating how
diamonds have resulted under the great heat
and tremendous pressure which have existed
in the interior of the earth in remote times.
The diamonds which are mined in South Africa
are found in holes or pipes, which lead down
through the rock strata into the interior of
the earth, and it is suggested that they have
been brought up from an unknown depth in
the melted rock. SuppLEMENT No. 1571, price
10 cents, deals with the genesis of the dia-
mond.

(12109) F. J. says: I note in your
issue of May 15th, in reply to query 12084
you say that the number of contacts between
the blades on disks A and B are the same,
whether one disk is stationary or whether they
both revolve in opposite directions at ten thou-
sand R.P.M. I beg to call your attention to
the fact that you have not taken into con-
sideration the distance traveled by the cireum-
ference of each disk; therefore if disk A, with
ten blades, revolving at ten thousand R.P.M.,
comes in contact with one blade of sta-
tionary B one hundred thousand times in one
minute, then if B is started revolving in the
opposite direction at the same rate of speed,
the number of contacts is exactly double, for
the reason that each blade has only to move
one-half the distance to make the contact when
both disks are revolving. This solution  is
taken from your diagram, which shows that
the disks revolve in a direction so that they
strike each other. If the disks revolve in
such manner that they would mesh together
L.Lke the cogs of a wheel, your solution would
be correct, and there would be no difference as
to whether one or both disks were revolving.
A. We thank you for your correction, which
is certainly just. Our reasoning was based on
the rotation of the wheels in opposite direc-
tions, as if they were intermeshing gears, and
‘we overlooked the direction of the arrows on
the inquirer’s sketch.

(12110) C. N. T. says: As I under-
stand it, the Thermos bottle is constructed on
the principle that vibrations will not cross a
vacuum. If this is correct, how does an in-
candescent electric light, with a carbon film in
a vacuum, give off both light and heat? A.
The Thermos bottle is constructed on the prin-
ciple that heat waves of low radiant energy
will not pass through a vacuum. Heat waves
of high radiant energy, such ‘as those from a
fire or incandescent body, a lamp filament or
the sun, will pass easily through a vacuum. A
thermometer inclosed in a vacuum will respond

to the heat of a match or of the electric lamp.’

The little radiometer is often’seen in"jéwelers’
windows whirling in the sun rays to attract
attention. ' Its vanes are in a vacuum,

NEW BOOKS, ETC.

MopEr, AEroPLANES. How to Build and
Fly Them. By E. W. Twining. New
York: Spon & Chamberlain, 1909.

This booklet, together with the five sheets
of full-sized working drawings which ac-
company it, will fill a long-felt want of many
people interested in aeronautics. Full par-
ticulars are given as to how to build several
different types of model aeroplanes. By fol-
lowing the working drawings it is possible for
any amateur to construct a working model
of the Wright or Voisin machines that will
actually fly and which will be the source of
considerable scientific amusement. In view of
the craze which has recently started abroad
of toy aeroplanes, this little booklet and draw-
ings will be found very timely by most ama-
teurs.

TROUBLE FINDER CHART FOR AUTOMOBIL-
1sTs. By Roger B. Whitman, Techni-
cal Direector of the New York School
of Automobile Engineers. New
York: Whitman & Cameron. Price,
50 cents.

This chart, which was originally published
in the last Automobile Number of the SCIEN-
TIFIC AMERICAN, is the most complete chart
of the kind which has been brought out up
to the present time. In° supplying it printed
in sections on separate cards, the author has
made it available in a very handy fashion
for all automobilists. There are about a
dozen cards dealing with effects of trouble;
make-and-break ignition; jump-spark ignition
by battery and coil and by low-tension or high-
tension magneto and coil; carbureter; com-
pression ; fuel-feed system, and care of tires,
operation and maintenance. Two of the most
useful cards give lubrication tables, showing
how to oil every part of the car, while most
of the other cards give a complete diagnosis
of the troubles that may occur with the dif-
ferent organs, so that any novice can soon
locate the trouble and make the necessary re-
pair. This chart will be welcomed by all au-
tomobilists.

MRs. RORER'S VEGETABLE COOKERY AND
MeAT SussTITUTES. Philadelphia:
Arnold & Co., 1909. 12mo.; 728

Price, $1.50 net.

Mrs. Rorer is regarded, and justly so, as
being one of the greatest authorities in the
world on the subject of cookery, and her views
are perhaps more widely quoted than those of
any one else in the culinary world. The great
value of Mrs. Rorer’s books is the extreme
accuracy with which she pens her receipts.
They seldom, if ever, fail if the directions are
properly followed. There is no more acceptabie
book for the housekeeper than Mrs. Rorer’s
New Cook Book, which the present volume ad-
mirably supplements. It is very often said that
we use too much meat in our American cuisine,
and in fact “the American breakfast” is looked
upon with horror abroad. It appears to be a
fact that many persons can perform their work
much better if they have no meat in the morn-
ing, and much of the hardest traveling in
Europe is done with only the continental break-
fast of rolls and coffee. Breakfast, however,
with the aid of this book can occupy a middle
ground between the sodden meat breakfast and
the scanty French breakfast. Many of the
meat substitutes are admirable. The receipts
are very carefully arranged, and the book is
well printed and bound. It is one which we
can heartily commend to all our readers.

pages.

Box FUrRNITURE; How To MAKE A HUN-
DRED USEFUL ARTICLES FOR THE HOME.
By Louis Briegham. New York:
The Century Company, 1909. 12mo.;
304 pages. Price, $1.60 net.

The author has produced a very remarkable

work. It is very curious what can be done
with a few old boxes. Here are some of the
articles enumerated: Plant box, golf-stick

stand, kitchen stool, hanging lantern, coal box,
blacking box, clock case, spice box, pipe rack,
knick-knack brackets, housewife’s handy rack,
magazine racks, shoe cupboards, flower stands,
wash stands, writing desks, book cases, music
stands, office files, game tables, nature study
stands, photographic material stands, clothes
presses, chafing-dish table, firewood rack, wall

rack, tea table, window seat, corner seat,
wardrobe, sideboard, shaving table, china
closet, hall stand, etc. In each case illus-

trations are given. The requirements as to
raw materials are stated. Then comes a de-
tailed description of the construction. We
have not seen any book that has told how to
make things which has been anything like as
practical in a very long time. This work
not only describes how to make single articles
of furniture, but takes up whole rooms as well,
as “The Nursery,” ‘“The Den,” “Living Room,”
“Twin Bed Room,” ‘“College Boy’s Corner,”
“Kitchen,” ¢“Office,” “Boy’s Room,” “School
Room,” “Dining Room,” “Club Room,” “Li-
brary,” or ‘“Study.” The book is most attrac-
tively gotten up and cannot fail to have a
well-naerited success.

‘WiIRELESS TELEPHONE CONSTRUCTION. By
Newton Harrison, A.E. New York:
Spon & Chamberlain, 1909. 18mo.;
74 pp. Price, 25 cents.

This is a comprehensive explanation of the
making of wireless telephone equipments for
receiving and sending stations, with details
of construction. This little book is admirably
illustrated with very clear diagrams.
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THE FOURTH DIMENSION,
(Concluded from page 6.)

an axis line, and in hyperspace about an
axis plane. Two symmetrical plane fig-
ures such as the triangles A and B (Fig.
3) cannot be made to coincide by any
movements in their own plane, but by
rotating one of them 180 deg. in the
third dimension, it can be made to co-
incide with the other. Similarly, two
symmetrical volumes (with faces equal
but in reverse order) such as the hollow
.pyramids ¢ and D (Fig. 4) cannot be
made to coincide by any movements in
our space, but by rotating one of them
180 deg. in hyperspace this can be done.
The rotating pyramid disappears from
our space, and upon its return after ro-
tating 180 deg. it can be slipped into the
other. In our space two movements of
rotation will combine into a single re-
sultant rotation, similar to its compo-
nent rotations except that the direction
of the axis is different. In hyperspace,
however, there is in general no resultant
for two rotations. Hence there are two
different types of rotation in hyperspace
and a body subject to two rotations is in
a totally different condition from that
which it is in when subject to one only.
When subject to one rotation a whole
plane of the body is stationary. When
subject to the double rotation no part of
the body is stationary except the point
containing the two planes of rotation;
and if the two rotations are equal, every
point in the body, except that one, de-
scribes a circle.

. Freedom of movement is greater in
hyperspace than in our space. The de-
grees of freedom of a rigid body in our
space are 6, namely, 3 translations along
and 3 rotations about 3 axes, while the
fixing of 3 of its points can prevent
all movement. In hyperspace, however,
with 3 of its points fixed it could still
rotate about the plane passing through
those points. A rigid body has 10 pos-
sible different movements in hyperspace,
namely, 4 translations along 4 axes, and
6 rotations about 6 planes, while at least
4 of its points must be fixed to prevent
all movement. A material point in our
space can be prevented from moving by
connecting it rigidly with three fixed
points outside; in hyperspace it must be
rigidly connected with at least 6 points
outside.

In hyperspace, a sphere if flexible
could without stretching or tearing be
turned inside out. Two rings of a chain
could be separated without breakage.
Our knots would be useless. Thus the
knot shown in Fig. 5 could be unknotted
without removing the fastened ends. Just
as in our space a point can pass in and
out of a circle without touching its cir-
cumference, so in hyperspace a body
could pass in and out of a sphere (or
other inclosed space) without going
through the surface surrounding it. In
short, all of our space including the in-
terior of the densest solids is open to in-
spection and manipulation from the
fourth dimension, which extends in an
unimaginable direction from every point
of space.

Has hyperspace a real physical exist-
ence? If so, our universe must have a
small thickness in the fourth dimension,
otherwise like the geometrical plane as-
sumed to be without thickness, our world
too would be a mere abstraction (as in-
deed some idealistic philosophers have
maintained), that 1is, nothing but “a
shadow cast by a more real four-dimen-
sional world.” The real existence of a
slight extension in the fourth dimension
would, moreover, simplify certain scien-
tific theories. For instance, in our space
4 is the greatest number of points whose
mutual distances, 6 in number, are all
independent of each other; but in hyper-
space the 10 distances between any 2
of 5 points are geometrically inde-
pendent. If this greater freedom of
position were permissible to atoms, it
would help to explain such chemical phe-
nomena as isomerism, where molecules
of identical composition have different
properties. Again, rotation im hyper-
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Casting metal structures in permanent molds

space would explain the change of a body
producing a right-handed into one pro-
ducing a left-handed polarization of
light. Further, Prof. McKendrick said
before the British Association: “It is
conceivable that life may be the trans-
mission to dead matter . . of a
form of motion sui generis.” Hyperspace
has been brought somewhat in disrepute
because spiritualists have assumed its ex-
istence in order to give ‘“a local habita-
tion” to their vagaries. Nevertheless, the
possibility of its existence has not yet
been shown to be inconsistent with any
scientific fact, and the limitation of space
to three dimensions, though probably cor-
rect, is therefore purely empirical.

Of what use then is the conception of
hyperspace? For one thing, it gives a
deeper insight into geometry.. Thus, a
circle considered merely as a one-dimen-
sional aggregate of points has very few
properties, while in a plane it has a cen-
ter, radii, tangents, etc., and in 3-space
has further numerous geometrical rela-
tions with the sphere, cone, etc. Simi-
larly, the properties of any given line or
surface increase in number when investi-
gated in hyperspace. Also, just as it re-
quires a 3-space to include certain one-
dimensional aggregates (the helix, for
instance), so in hyperspace hitherto un-
known lines and surfaces become mathe-
matically possible. Lower spaces are—
contained in higher (if curved, not neces-
sarily the next higher); and just as the
comprehension of plane geometry is en-
larged by viewing plane figures in 3-
space, so solid geometry is much illumi-
nated by the geometry of hyperspace.
fields of mathematics hitherto inaccessi-
ble to geometry are now elucidated by
geometrical representations. Finally, this
conception effects a complete divorce be-
tween geometric space and real space, no
longer considered necessarily identical,
and in other ways also enlarges our men-
tal horizon.

—_——— e e

A MUSEUM TO ILLUSTRATE THE DEVEL-
OPMENT OF MATHEMATICS.
(Continued from page 10.)

two astrolabes of Italian make and dat-
ing back to the fifteenth and sixteenth
centuries are illustrated, so that it is pos-
sible to appreciate their fine workman-
ship and the accuracy of the division of
the circular scales. Then at this time
there were various forms of celestial
spheres, planispheres or armillary spheres,
where a number of concentric circles were
used to illustrate the motion of earth and
planets. In the celestial sphere, a six-
teenth century example of which of Ital-
ian workmanship is shown herewith, the
principal circles of the heavens are repre-
sented, as well as the polar axis located
within meridian and horizon circles, at
the center of which the observer is sup-
posed to be. With such armillary spheres,
of which the collection contains a number
of specimens, the motions of planets and
earth could be shown, and also direct
measurements could be made. Not only
are there Italian and German instruments
of this kind dating back to the fifteenth
and sixteenth centuries, and used by such
astronomers of that time as Tycho Brahe,
but there are similar instruments from
India, Persia, and Arabia, one of which
in modern times was used by Pandit
Joshti in the restoration of the ancient
observatory of Jaipur, India. The simi-
larity of the instruments of Europe and
Asia is very striking, and interest 1>
heightened by the exhibition with the lat-
ter of Hindu and Persian texts explaining
their use. Indeed, the correspondence be-
tween the methods and instruments of
peoples remote from one another as
brought out in the exhibition 1s often
most impressive, and a comparison of a
Japanese sphere of the sixteenth and
seventeenth centuries with HEuropean
spheres of the same period shows many
points of identity,

Not a few Japanese instruments and
manuscripts are included in the collec-
tion, as for example the surveying com-

having permanent cores, E. A. Custer.. 925,803
Centrlfugnl machine, speed indicator for, L.
A, LAUrBeN ....cicoveescecenns cerees. 925,641
Chain links, maklng, 7. M, Dodge 000GA000 925804
Chains, mnkins, F. Schar.......coovevuunnn. 925656

(Continued on page 16.)
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passes shown in the accompanying illus-
tration. While these particular instru-
ments are comparatively modern, being
of the early nineteenth century, yet they
antedate the general introduction of
western ideas into Japan, so that their
makers doubtless derived their inspiration
from either Jesuit or Dutch East India
Company influences. The manuscript
shown in the background is one of a num-
ber of Japanese treatises on surveying
belonging to Prof. Smith, in which the
diagrams, often in color, are most artis-
tically executed.

Returning from the East, our interest
is attracted by a small wooden cylinder
with vertical slits, which was used by
the early Italian surveyors. It is known
as a squadra, and could be mounted on a
staff, where by sighting through its slits
arranged at angles of 90 deg. and such
other convenient angles as might be
needed, it was possible to run the bound-
ary lines of land. A common level used
in the same fashion as the more modern
gunner's quadrant, and placed on the
breech of a cannon to determine the ele-
vation, is a small but excellent piece of
Italian make, while a German level of
the eighteenth century suggests rather
more closely modern surveying instru-
ments. This tendency is even more evi-
4ent in the German surveying instrument
of the early nineteenth century, which
lacking the telescope and compass has al-
most every essential feature of the mod-
ern transit or universal instrument, being
designed for the measurement of both
horizontal and vertical angles, and show-
ing fine workmanship and accurate divi-
sion of the circles.

The mathematician is always interested
in weights and scales, for aside from the
arrangement of various forms of weigh-
ing devices, the division of the weights
themselves and the relation of the stand-
ards and units present many problems.
Thus there are many scales and balances
which show the various applications and
modifications of the lever, and especially
in the case of those belonging to primi-
tive people they are valuable in bringing
out the development in the art of weigh-
ing. The European weights, two nests of
which are shown in the photograph with
the Bavarian spring balance, were often
of beautiful workmanship, and the subdi-
vision was carried -out with an accuracy
that is most surprising.

The measure of time also finds an im-
portant place in the museum, for the cal-
culation of the calendar in all religions
was one of chief occupations of mathe-
maticians, but especially in the early
Christian church for the computation of
Easter. The Buddhist temples of Japan
were concerned with calendars quite as
much as the Western Church, and their
calendar rolls of the sixteenth and seven-
teenth centuries and other appurtenances
show the attention paid to the subject on
this side of the world. Accompanying
the instruments themselves in most cases
throughout the museum are to be found
the contemporary authorities in book or
manuscript; and while three of the earli-
est publications on the reform of the cal-
endar by Pope Gregory supply first-hand
information to the student in this field,
there are also Chinese, Japanese, Hindu,
Church Latin, and other manuscripts in
addition to works in the tongues of |
medieval and modern Europe for the in-
vestigator with such languages at his
command. Prof. Smith has
from East and West representatives of
all the important forms of portable sun-
dials, many of which exhibit artistic
merit in their design and construction,
besides considerable complexity in their
arrangement. An interesting sun-dial
from Peking is shown in the illustration,
where, with its divided circles marked
with Japanese characters, its compass,
and other features, a number of points
of interest are presented.

In a museum of mathematics there are
of course to be found in plenty compasses,
sectors, protractors, diagonal scales, and

(Continued on page 17.)
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namo, B. Elshoff ...................... 925,884
Electric machine, dynamo, B. A. Behrend.. 926,086

Electric machine, high speed dynamo, A. II.

TWOUters ...ttt 925,976
Electric machines, air drier for static, M.

RECEavrar . W0 L L L L B cimieraiareie 925,887
Electric machinery, dynamo, 'arsons & Law. 925,499

Electrical switchboard for theatres, C. T.

R Adell L o o e 925, 7‘32
Electroplating apparatus, Russ & D’oland.... 925,599
Elevator, C. Devos ..............oouunn .. 925,462
Llevator door guard. L. Christiansen. . 925,456
Llevator door opening attachment,

Karg .. . STy 925,918
End gate, C. ngh 925,739
Ingine. See Cdlul ic engine.

Engines, apparatus for producing uniform

fluid pressure for, K. Engebretson...... 92o 627

Entrail cleaning machine, L. Svoboda ..

Envelop, M. J. Shaffer ............

Envelop and seal, tag, J. Il Reev

Envelop, pocket. 0. C. Sweet ...

Equalizer, W. IL Dickle ....!

Eraser cleaner. blackboard. A. Ilstrup

Excavating and hoisting device. W. Webster ‘)20 734
Ixcavating bucket, W. C. Mitchell......... 925,588
Fabries, joining or connecting. W. Keller.. 926,004

IFabrics to render them adhesive, treating,
B GlleasonW. .o L. oL LU L, L LTI,
FFastening device, E. A. Reeve
IFaucet, quick closing, II.
IFeed bag supporter.
Fellies. making wheet. M. Conrad.......
I"elly for wheels with pnenm.mc tires,
BruCkNer ..ovi. v oo cveacoseseeeeeess
I'ence builder. wire. W. S Hazelton.
Filter leaf, Blaisdell & Brooks.
I'ilter or strainer, I. J. True
]xltenn;r machine. R. T. Wilder
e alarm, automatic. I1. Furlani
e escape. Knapke & Lange
Fire plug, E. W. Smith
IPish trap. J. I Wilson
I'lexible coupling. Thomnson & Rice
Fluid pressure hrake. W. I'. A. M lcf.\ll.uw

S
Schroeder. .
Cnlg.m

361 Broadway, New York

Fluid pressure regulator. . L, Jahn.
I'ly catcher. W. Weinfeld .........
Fodder tie, W. A. Knoble .... 5
Freezing. apparatus for conce solu-
tions hv. L. Monti 5 .... 925.820
I'rog, D. Salomone ..............coovuun. . 925,728
I'ruit assorting or sizing apparatus 5
Iowdandl ............ 9. 5% . 925,950
Fruit gatherer, J. W. Fahnestock 025,885
Funnel, automatic self-closing, Mathis &
VARSI 0000 606900000000 JEBE N o o o o JHNN 925,931
Furnace, F. 8. Lang .. 025.486
Furnace door, 0. Aube ... . 095,444
TFurnace pipe fitting, H. B. Eager 925,762
Furnaces, coke ovens. and the like from a
distance. means for operating the doors
of retort, P. Riecke .................. 25,651

therein, apparatus for opening, J.

Sehmilt i ol e R ole s L L 925,600

Circuit breaking device, I. L. Rancourt.... 925,838
Circuit wire connection shield, 1. IX. Murray. 925,823
Clamp, Sinning & de Lange............... 25,603
Clamp, . R. Schweinler..... . 925,660
Clamp, Newton & Jourdan ....... 925,828
Clamp and stretcher, combined, . 926,030
Cleaner. See ILraser cleaner.
Clothes hanger, II. C. Stanley.............. 925,523
Clothing case, J. A. Cunningham . 925,872
Clutech, W. Dennis ............. 925,760
Clutch, J. A, Sharp .....cevvninnnn 925,957
Coating machine, IF. E. Goldsmith . 924,059
Cock, ball, Weaver & Anderson............ 925,538
Cock or bit, compression, A. R. Bontield, Jr. 925,679
Cock, waste, H. F. Schroeder . 925,955
Coin operated mechanism, J. J. 025,548
Coke oven, II, Koppers ............... 925,815
Columns, mold for making fluted, J B -

(lencon ..................... 925,858
Combination lock, J. J. Deal . 925,688
Compound of the anthracene series and mal\-

ing same, F. Kacer ................ . 925,917
Concentrator, W. M. Stover ................ 926,031
Concrete construction, shear bar for rein-

forced. C. T. LlnllSﬂY ........ 925,643
Concrete floor, J. MeMillen................ 025,941
Concrete hog trough and valve, Robert-

COIEREEEEY o o 8% o Bk o JOEI0 T o ET 925,948
Concrete reinforcing bar, E. Cannes......... 925,750
Concrete structures, reinforcing means for,

Boyle & Upton ........cooiiuiiiivnnn.. 925,989
Concrete walls, machine for d

L e e e A, o 925,912 |

Condensing apparatus, steam. . 925,506
Condiment holder, Dillon & Welsh . 925,464
Contact timer, mnltlple, I. S. Lincoln ...... 926,066
Controller, A. W. Cheney............... . 925,995
Convertible chair, II. A, Britton......... . 925,558
Conveyer, A. A. Lueke ......... . 925,928
Cooker, feed, L. D. Dewey, 2d......... . 925,463
Cooking apparatus, 1L A. Winterknight . 925,672
Cooling device for rooms, D. I°. Solliday . 925,605
Cores, ventilating means for laminated, A. J. |
Brown . 925,991

Casoline

I- H- s Engines

embody the best mechanical principles and the ma-

terials and workmanship are alw.ys right. They
have the approval of all mechanics. ependable
starters, smooth 3
running. simple,

economical. ‘I'ney

deliver their tull
rating of power.

STYLES AND SIZTS

For
Vertical in2,3and25 1. P. Horizontal (Por-

ALL USESN

table and Stationary) 4. 6. 8. 10, 12, 15 and 20 H. .
Air-Cooled in 1 and 2 H.P>. Cail on our local agents
for further information or write us for catalog.

INTERNATIONAL HARVESTER CO. OF AMERICA
(Incorporated)

15 Harvester Bldg., Chicago, U. S. A.

- KEROSENE
BoatEngines

| as made by us, are practical. economical
and extremely powerful. Uselessthana
pint of Kerosene or distillate per horse
power an hour. ‘There’s more power
per gallon in these cheap fuels than in

Gasoline. You easily save $15 to $20 a
| season.

DE_BE MOTORS 1 Cylinder,

i 4,6and9h.p.

start easilv and are alwavs ready 1o go. They .

are UAL[T\}(1 ENGI\ES—made to last in- 2 Cylinders,
definitely, without troutle, repairs or adjust- .D.
ments. Their dogged, “ne’ver-say—dxe” ersist- 8.128n}118h P
ence has won many a contest against higher- 3 Cylinders,
powered moters. ‘The price is reasonable.  Ask 18 and 27 h.p.
or catalog and learn all about it.

DU BRIE MOTOR CO., c.ci's.. Detroit, Mich.

MaKe a Motor Boat of
any Doatin 5 Minutes

—a- You can do it with the Waterman Out-
board Motor which you can
quickly attach (and detach) to

the stern of any skiﬂ, row boal,
dinghy, punt, sail boat, and have a
good motor boat. It is nota toy, but
a reliable 2 H. P. Marine Motor
that will drive an 18 foot row boat
7 miles an hour, 4 hours on gallon
gasoline_ Sxmplesl motor made.,
Weight 40 Ibs. Equipped wnh
Schebler carburetor. Four years’
successful results behind it. Send
for Ca\alog C. Canoe Motors I,

4 Cylinders— Catalog K
Standard Type Motors, | 030 H. P.- -Catalog A.

WATERMAN MARINE MOTOR CO.
1509 FortStreet, West, DETROIT, MICH.,, U.S. A,

Curtain draping apparatus, M. A. Tompkins. 925,853
Curtain fixture, I’. Raminger ............. 925,829
Curtain holder and bracket, o
Milbholland ............c00 926,071
Curtain stretcher, J. Stawart . 926,081
Cuspidor, A. Iuggeuhofel .. 925,998
Damper, fireplace, W. R. Ch.u 1 926,048 |
Dentador or sanitary cuspidor,
e e T T e e e e n e T - LAY 25,587
I)eutnl plate casting apparatus, J
racy 926,037
Derailing switch, D. I. Iullett . 925,774
Die maker’s filing tool, Schrade & Conklin. . 925,954 |
Dish washer, J. W. Gallup ................ 925,892 |
Display tray for merchandise, foldable, Faulk |
EEBratt .. oty R Eea o 925,888
Door and like fastener, I. G. Darker, § . 926,018
Door check, W. W. Morey .................. 925,821
Door opening and closing mechanism, I.
SEn{? et SEeen R TOEEIIEEET, o oSO 925,956
Doors, reversible supporting plate for adjust-
able hanging strips for, L. S. Prentiss. 925,505 |
Dough cutting device, A. Kimmel 925,919

Schools and Colleges

Electricity

Practically T aught

through the medium of tools and machinery.

Our studentslearn by doing the work them-
selves, under the guidance of skilled instructors,
in the largest and best equipped Electrical
Schoolin the U. S. e prove our claims
by showing all applicants thmugh the school.
Write or call for Prospectus G

NEW YORK ELECTRICAL SCHOOL
39 West 17th Street New York City

Mackay School of Mines

University of Nevada

Best equipped mining school in the country—all build-
-ings of speclal construction.  Faculty composed of promi-
nent engineers and every department in charge of expe-
rienced instructors. ocalec’l)close to great mining dlslrlcl
—students obtain both wages and practical experience
during vacations.  Splendid climate—every opportunity
for outdoor life amid beautiful surroundmgs Summer
School Of Mlne Survey and eology eglns June I4'h
(Seven weeks’ course.) Regular term opens August
23rd. For detailed information address

JOSEPH E. STUBBS, President

STUDY
struction combines theory

and practice. Approved

by the beuch and bar.
Classes begin each month. Send for catalo;
rules for admission to the bar of the sevem%

Reno, Nevada

Leading Law School in
Correspondence Instrues
tion. Established 1892,

Prepares for the bar,
Three Courses: College,
Post-Graduate and Busie
ness Law. Method of in-

giving
States. §

Chicago Correspondence School of Law
506 Reaper Block, Chicago

*“HOW TO REMEMBER’®

Sent Free to Readers of this Publication

Youare no greater Intellectually than
your memory. Easy, inexpensive. 1ln-
creases income; gives ready memory for
e e hc]ea nam]tlas, bug;nens detktnls studies, con-
; develops wi public spaaking, personalit

Send today for Free Booklet. Address st v
JICXS8ON MEMORY SCHOOL, 700 Auditorlum Bldg., Chicago

LEABN WATCHMAKING

We teach it thoroughly in us many months as it
formeriy took vears. Does away with tedious apprer.
ticeship. Money earned while studying. Positions se-
, cured. Fasy terms. Send for catalog.

8T T.OTUI8S WATCHMAKING 8CHOOL, &t. Louls, Mo.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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other instruments, which; extending from
Roman to Renaissance and later times,
indicate very clearly the developments in
this field, while the specimens of meas-
ures of length shown suggest most force-
fully the chaotic conditions that but little
more than a century ago prevailed in
metrology, when every nation and almost
every town had its individual and pecu-
liar standards quite unlike the others ex-
cept in having the same names. One of
the measures well illustrating this con-
dition is a brass Austrian ell standard of
1732, while the various gagers’ scales
show the debts that metrology and men-
suration owe to the collection of excise
taxes.

From the slates and possible abaci of
the neolithic age in Egypt to the modern
counting arithmometer of the accountant
or professional calculator certainly is a
far cry, but the steps are marked and are
shown in this collection. In the begin-
ning is a squeeze or impression from the
Salamis abacus, the earliest one known,
then the Chinese swan pan, the Japanese
soroban, the Korean bones, the old Jap-
anese sangi, the Russian stchotii, the Ar-
menian abacus, and other similar forms,
many of which still in use suggest the
familiar frame and beads of the primary
school. But by such schemes, slide rules,
and more involved devices, artificial calcu-
lation has progressed to its present state.

The many readers of the SCIENTIFIC

AMvERICAN interested in magic squares
perhaps will be surprised to learn that in
the Yih King, one of the greatest Chinese
classics, here shown in written manu-
script on silk, is found the first trace of
the magic squares attributed to Fuh Hi
- (B. C. 3322), the traditional founder of
the nation, as well as of permutations,
and possibly of binary numerals. Indeed,
number mysticism as shown in the magic
squares and like phenomena turns up in
many interesting forms and places, as is
shown here by plaster casts of inscrip-
tions from Chittagong, India, and in more
modern times in a reproduction of Diir-
er's “Melancholia,” where is exhibited the
oldest magic square known to exist in
print. The magic squares by inscriptions
and manuscripts may be traced in astrol-
ogy, while some interesting Pali and
Singhalese manuscripts on palm leaves
show forms of its expression in India.

A collection of dice would seem hardly
in place in an educational museum, but
as the historical development of this
game, which is one of the oldest if not
the oldest of the many number games,
can be traced over at least 3,000 years, it
lends ‘itself readily to exposition. And it
is important further in that its influence
in educating people in the use of num-
bers has been second only to the school.
In Prof. Smith’s collection we can view
dice from Etruscan tombs, from the re-
mains of the Persian invaders, from Kar-
nak in Egypt, a divination eikosahedral
piece of the Ptolemaic period, long dice
of the Roman conquerors of lower Egypt,
loaded dice of Rome, dice of Renaissance
Europe, and so on to our own times.

The many medals of famous mathema-
ticians here shown of themselves make a
unique exhibition, with Newton honored
by twelve different medals and others
hardly less famous in proportion, and
these with the original manuscripts, auto-
graphs, and portraits bring to the study of
their works much that is personal. And
we find the mathematicians of the East
represented with those of the West, there
being such documents as manuscripts of
the work of Bhaskara, the greatest of
native Hindu mathematicians, who flour-
ished in the twelfth century, and whose
work was influential both in India and
the adjacent countries of Ceylon and Per-
sia. There are facsimiles of the Ahmes
and Akhmim Egyptian papyri, the former

of which is the oldest manuscript extant, .

and not only dates from about 1700 B. C,,
but was copied from a treatise of about
2300 B. C. The interchange of ideas and
the travel of mathematical science from
the West to the East, only to be brought
(Concluded on page 19.)

FOR 148 YEARS
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DRAWING
COPYING
INK

A.. W . FABER .has made the highest grade of lead pencils.

NCASTELL™
PENCILS

Ee]

Sold by all stationers and dealers in artists’ and drawing materials.

A. W. FABER

represent that acme of perfection that can be obtained only by experience and long
effort to produce the finest it is possible to manufacture.

49 Dickerson

Samples worth double the money will be sent you on receipt of 10c.

Street, Newark, New Jersey

Give positive shoulder balance - di-
rect, easy trousers support — comfort
in every motion—longest service, greatest
satisfaction — fire gilt mountings, artistic
weks, elegance of finish. At dealers, 50c,
or we mail them with our guaranty.

All colorsand fancy
‘effects. At dealers,
‘or_ we send direct,
fully guaranteed.

The Flattest Clasp
The Surest Grip
Pure Silk Web

PIONEER SUSPENDER COMPANY
718 Market St., Philadelphia
Makers of PIONEER BELTS

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic carburettor
with sp-u'k advance. Develops
wide speed ranve and reliability
under wost trying conditions
Sizes 3to60 . p. Send for catalog.

CHAS. J. JAGER CO.
281 Franklin, cor. Batterymarch St.
Boston, Mass.

Automatic
‘ Auto Wrench

LAKE SUPERIORWRENLH 500 Micke

Always ready to grip any fitting, pipe or nut, of ANY shape with-
out adjustment. The harder you pull, the tlghter itholds. Equal
to half a machine shop in your tool-box. Twelve inch size
takes everything up to 1% inch, $1.00 prepaid.
GARAGES, DEALERS, AGENTS; We make nine sizes and have a
lp]endxd offer to make on this fast seller. Writo us today.
Lake Superior Wrench Co., 121 Maple St., Sault Ste. Marie, Mich.
| OOI 4 recently brought out
contains 272 pages.

It illustrates and describes a large number of
useful, labor-saving tools and light machines.
It is free. Ask for one.

GOODELL-PRATT COMPANY
GREENFIELD, MASS.

w E L L DRILLING

MACHINES

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind of goil or rock. Mounted on
wheels or on sills. With engines or horse powers.
Strong, simupie and durable. Any mechanic can operate
them easily. Send for catalog.

WILLIAMS BROS.. Ithaca, N. Y.
ANYTHINGC ELECTRICAL

JUST OUT.—A 3c. stamp will secure our New Big
Catalog. Positively the most comprehensive of its
kmdlpub ished. Twenty-tive pages of Experimental

ligher Grade Wireless Apparatus Alone.
J. J. DUCK, Arcade Building, Toledo, Ohio

ELECTRO MOTOR. SIMPLE, HOW TO
make.—By G. M. Hopkins. Description ofa small elec-
tric motor devised and constructed with a view to assiste
ing amateurs 10 make a motor which might be driven
with advantage by a current derived tfrom a battery, and
which would have sufficient power to operate a foot
lathe or any machiue requiring not over one man pow-
er. With 11 figures, Comamen in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 64 1. DPiice 10 cents. To be
had at this office and fr mu a|l newsdealers.

The 9th edition of our
Catalog which we have
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GEAR WHEELS.& PARTS DF MODEL %

SOUDNONN- R MAGTNIEN

Removed to 182 Milk Street.

* THE: BEST EQUIPPED SHOP

For Mechanical and Electrical Manufacturing

Special Machinery, Jigs, Tools,

Repairs,Experimental Devices
: cializing n Specialty

{C COMPANY,Baltimore, Md.

Pesigning and 'Cos

THE ROWLAN) TELEGR

Lambert Model B2—$2,000

The Proven Quality

which buyers of big cars demand is found in the
7-passenger Lambert Model B2, and at a price
most buyers would prefer to pay. This hand-
some, roomy, powerful car has every bit of auto-

mobile worth we can put into it. “If our price
were $3,000 the car wouldn't be any better. It's
a satisfaction car from motor to tail lamp.

Model B2 has 4-cylinder Rutenber Motor
withadjustablefan attached ; H.P.; spe
5 miles per hour; Lambertfnchon (most effi-
c:ent) transmission ; direct chain drive to each rear
wheel; wheelbase, 106 inches; 32//-4’/ pneumatic
quick detachable tires; pamted imperial green,
slnped with carmme cape extens|on top, wnh
full set storm curtams liberal equxpment of acces-
sories and full tool
Each of our six Lamberl models has a full dollar’s
worth of power, speed, endurance, style and finish for
every dollar of the price—and more too, if judged by or-
nar&/standar s.
rite for fully descriptive illustrated catalogue.

BUCKEYE MANUFACTURING CO.
1814 Columbus Ave. Anderson, Ind.

.EVERY 1910
Pierce Arrow

Will be Equipped at the Factory
With the Famous

Truffault Hartford
Shock Absorber

““THE STANDARD OF THE WORLD”’

This will make the sixth consecutive year that
these celebrated cars have been Tauffault-
Hartford equipped.

More than 20 other prominent automobile
manufacturers make the Truffault-Hartford Shock
Absorbers part of theirstandard equipment. What
better proof do you want that they should be on
your car ?

HARTFORD SUSPENSION COMPANY
EDW. V. HARTFORD, President
160 Bay Street, Jersey City, N. J.

New York, 212-214 West 88th Street,
BRANCHES: Boston, 319 Columbus Avenue.

MARSTON’S
Patent Hand Foot & Power
Circular & Band Saw

Send for Catalogue

J.M. MARSTON & CO.
247 Ruggles St., BOSTON, MASS.

The Holtzer-Cabot

Jump Spark Magneto
Double Brush Rigging, Heavy

haft, Automatic Lubri-
cation, Efficient, Simple
and Rugged.

THE HOLTZER-CABOT
ELECTRIC CO.
Boston (Brookline), Mass,
Chieago, Il

our PATENTS
and BUSINESS

lncorpOl’ate in ARIZONA.

Expe:nse the least. Hold meetings, transact
Blanks, By-Laws and forms for making stock
full-paid for cash, property or services, free. President Stoddard,
FORMER SECRETARY OF ARIZONA, resident agent for
many thousand companies. Reference: Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

Laws the most liberal.
business anywhere.

American
Plan

always the best.

Chicago Beach Hotel

Finest Hotel on the Great Lakes
An ideal resort for rest or pleasure—ten minutes’ ride from city, close to the famous Go]f
links and other attractions of the great South Park System.
rooms, 250 private baths. There is the quiet of the lake, beach and shadedparks, or the
gayety of boating, bathing, riding or driving, golf, tennis, dancing and good music.
Neal’ly '000 ‘eel Df bload Veranda Dverlooklng Lake Mlchlgan FDI
handsomely illustrated booklet address Manager, 51st Blvd. and Lake Shore, Chicago

Enropeun

Has 450 large airy

able

I'urnaces for boilers, etec., burning fuel in,
C.

W G ETTT T 5860080 0a06000000000080000 925,632
Furnaces, refining of steel in electric, O.

UN Y P 558 a500600030300800600606 600 925,612
FFuse plug, A. Weber, JIr. .. 925,539
Gage, S. G. Ryder ..........ccoveuenennn .. 926,079
Game apparatus, Tuthill & Von Wormer... 925,534
Garbage and rendering apparatus, C. 5K

Wheelwright ........ ... ... .. ... .. 925,970
Garbage, extracting grease and oil from, C. ;

. Wheelwright ...........c..c00iaennn 925,971
Garment supporter or hanger, K. Drutt-

N S aad 8800080000080 630 0608 80300 000a00 925,997
Gas, capsule for holding compressed or lique-

fied, Read & Campbell .............c.n. 926,075
Gas holders, guide frame for, H. J. e

Stoffels ..........cicvvieveanicnns 92;;.8:»0
Gas producer, L. F. Burger . 925,621
Gas producer, G. Hatton .................. 925,634
Gases and vapors, apparatus for administer-

ing, G. von Ach .........coieeeeennnenn 925,442
Gasos, composition for oxidizing and purify-

ing explosion, H. Walker ............... 925,670
Gaseous fuel burners, lightin

for, C. E. Heft ......... 925.808

25,668
.. 925971
.. 926,010
. 925,769

Gate, G. W. Traxler ..
Gate, F. Adams
Gate, H. P. Liles
Gearing. E. C. Gesche
Geogrﬂphy illustrator, mathematical,

Keller

w. I
926,064

(;-lass articles, making pressed, O.
................................... 925.824
(‘hss furnace, H. Brooke.............. .. 925,864
Go-cart or baby carriage, A. J. Adams...... 925,741
Gradients, means for and method of determ-
ining potential, W. Stanley............ 925.606
Grate, J. & W. Reagan .. 925,787
Grate, shaking, J. & W. Reagan . 926.076
(,xmdmg machine, multispindle metal, W. L
Bryant ..oeoceieeeeionscoiocnecsassonss 925,867

. 925,987
925,848
925,610
926,052
. 925,642

Grinding mill, Bock & Kramer..
Grinding wheel stand, G. E. Sope
Grindstone attachment, J. Svlveetl
Gun, automatic, Dawson & DBuckham.
Gun firing mechanism, A. Y. Leech, Jr

Gun rammer, Meigs & Stout .......... .. 925,819
Ilame fastener, P. W, Napierala........... 925,497
Hame tugs, metallic loop for, E. H. Gull»

[0 ] RS 0868 8800000 806000600 000800000000 Ly 2Tk 5.898
Harmonica, R. L. Lanier, Sr........... .. 925,778
Ilarvester conveyer, Anderson & Quesnell.... ‘)26.04'%
Harvester, corn, J. A. Stone ............ 925,526
ITarvester, corn, Butler & Widerman 925 749
Ilmvester reel attachment A. M. Sonnich-

................................... 925,664
Harvester, stripper, C. A. A. Ran 925,945
Hat bodies, machine for clipping blockod, T

12 () £V 4 P 880000006060 88000000000000 925,608
Hat ventilator attachment, IM. 5 ‘)25 604
Hay press, F. A.. Ryther ............... . ’,514

Ileat of combustion and steam power in
prime movers, utilizing, T. Schtscher-

[ 11018 88868060000 0000000 RIS 6 606050 SORERS 925,845
Heating apparatus, hot air forming and feed- .

ing device for, J. Eckert............... 925,570
Heating system, convertible, E. H. Gold. 925,896
IHeel plate, E. Frank . 925,690
Ilinge, H. E. Hoke 925,910
Hinge mechanism for windows, etc., T. I.

U182 8800000000 0000 60T 5t £ 5160000000 ‘)2.:,.)68
Ilinge, spring, H. W. Steele, reissue...... 2,978
Horse controlling device, L. E. v. Czillinger. 925,873
Horseshoe and pad, combined, B. P. Gray.. 925.631
Horseshoe, emergency, Belloff & Roth...... 925,982
TTose coupling, H. P. Magone . 925,713
Hose coupling, E. W. Smith 925,959
Ilose supporter, J. F. Stoldt 925,963
Household utensil, S. D. Smit 926,028
Igniter, electromagnetic, C. S. Beardsley.. 925,742
Indicator, H. H. Shults .................. 926,026
[mitation device, E. De Mouli . 925,878
Internal combustion engine, L. E. Fish 925,766
Internal combustion motor, C. H. Atkins. 925,793
Jack spools, holding means for, L. T. Hough

..................................... 925,811
Tnmt See Rail joint.
Kitchen utensil, J. 8. Grenn............... 925.695
Ladder, extension, II. & L. Mote. .. 925,822
Ladder, jointed, L. W. Rentfrow .. 925,598
Lamp burner for incubators, W. S. Ault.... 926,044
Lamp construction, W. Herwig .. 925,771
Lamp, incandescent, C. C. Woodworth..... 925,790
Lamp receptacle, multiple cluster, F

Ober ..... 925,830
Lamp shade, . 925,897
Lamp, vehicle, H.W. Beebe...... ... 925,676
Lamp, vehicle, J. K. Punderford....925,720, 925,721
Lamps, adjustable support for vapor. S. E.

L 5115 ) 060 0nRA0a0a0 0060000808600 926,057
Lamps, supplemental light for, Taylor &

AR S sArGa0as0s Ba0RANaBGoaAGEH0000000 926,082
Lamps, treating metallic filaments for elec-

tric incandescent, W. Majert........... 926,069
Land roller, pulverizer, and seed planter.

combined, V. D. Curtis................ 925.565
Lantern, beacon or anchor, F, P. Coulter 925,563
Lasting machine, Roberts & Ward 25 511
Latch, gate, T. Dailey............. 25,874
Lawn trimmer, C. 1. Waters.............. 925.671
Lenses, producing bifocal, C. W. Conner... 925,802
Letter box, J. A. Steinmetz........ 925,524
Letter tying device, B. P. Greenwood. 925,694
Line casting machine, R. G. Clark.... . 925,753
Line casting machine, J. R. Rogers 925,843
Line casting machines, etc., keyboard mech-

anism for, J. R. Rogers............... 925,844
Linotype machine, I'. B. Converse..925,754, 925,755
Linotype machine, J. R. Rogers............ 925,842
Lock, P. S. Dunn................ 5 5,761
Lock, Faust & Hogland, reissue.... 12,977
Lock and fastening, J. S. Campbell..... .. 925,455
Locking detachable joint, B. Rothschild.... 925,654
Locomotive cylinders, planer for, W, 5

Hagman ........c.cciiiiiieenconeennnnns 925,696
Logging grab, W. P. Smith................ 925,961
Loom, automatic filling replenishing, North-

L) O G AR S8R a 8 0860600000300 00008600 926,015
TLoom shuttle, J. Northrop.... . 926,017
Loom shuttle, automatically .

NOrthrop ....vviuiiiniiniiennennennnnn 926,016
Loom starting and stopping mechanism, A.

BE. Rhoades ..................ouiuunnn. 926,021
Looms, weft cutting mechanism for weft

replenishing, J Gdl)ler ................. 925,891
Lunch box, P. J,. Bird........ccoivuiennnn.. 925,447
Machine knives and maklng the same, com-

posite stock for, I. Searle............. 925,661
Magnet, . Ruthardt...................... 925,951
Mail catching and delivering apparatus, J.

Wood ....... 5000000000000 000 0004 00 925,618
Mail handling apparatus, pneumatic, Riggle

1) 9 S e a0 oaa00nna0000a0000800a08 000 926,078
Mail loader, T. B. Modlin, et al........... 925,493
Mail receiving and delivering apparatus, A.

o/ EXE 38866 0088060600000 00008088006 925,966
Marble shooter or gun, J. A. Radebaugh 925,944
Marking machine, G. C. Kutz 925,923
Match box, I. E. Lafler 5 925,485
Match box, L. C. Lang .. 925,487
Match holder, W. A. Smith .. 926,029
Match receptacle and igniter, combined, E.

Lampreecht ............ .00 e uen ‘)2.3 924

Measuring glass, A. Ki
Measuring instrument, J. Green
Mechanical movement, D. K. Wilson
Mechanical movement, A. . Crell......... €

Medicament, producing a, W. D. Neel..... 925.500

Merry-go-round, aquatic, IL. E. Riehl....... 925,840

\Iemls from ores and other substances, ap-
paratus for recovering, L. Dion........ 925,626

Metals of a highly refractory nature, appa-
ratus for producing homogeneous ductlle

bodies from, W. von Bolton . 925,798
Microphone, H. R. Stuart..... 925,609
Mines, trap door for, V. A. & H. . 925,915
Minnow, artideial, W. G. Kahlo 925,482

Mixer. See Mortar mixer.
Molding apparatus guides, forming, Danver
............................... 925,686
Molding apparatus guiding device, Danver
(G C o S BRe0 R n0aH0 0 0a0a6aaaao0 0066000 925,687
Molding hollow articles in sand by means of
divided patterns, E. & T. Refsum.. .. 925.724

Mop, C. H. Davis..........c.c00ennenn
Mop wringer, W. I'. Scheets... .. 925,657
Mortar mixer. P. L. Blystone.... .. 925,744
Motor, Barnes & Schmitt................... 925,860
Motor controlling mechanism, L. Roberson.. 925,653
Mower track clearer, G. B 925,863
Multiple drill. 1. E. Hawes. .. 925,474
Music rack, J. C. Dillon... . 925,465

925,758

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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Classified Advertisements

Advertising in this column is 75 cents aline. No less
than four nor more than ten. lines accepted. Count
geven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY.—You will ind
inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
18 no charge for this service. In every case it is
necessary to give the number ot the inquiry.
Where manufacturers do not respond promptly the
inquiry may be repeated.

MUNN & CO.

BUSINESS OPPORTUNITIES.

A LARGE MANUFACTURING COMPANY with ex-
ceptionally fine metal and .wood working facilities, are
interested in securing a 1good specialty to add to their
present line. Owners of ideas, whether wholly devel-
oped or not, may find it to their advantage to communi-
cate with us at once. Address Specialty, Box 773, N. Y.

PATENTS FOR SALE.

FOR SALE.—Outright or royalty. Shutter hinge.
Shutter cannot be blown shut orrattled by strong winds.
Does away with the old-fashioned turn-buckle. United
States patent No. §90,547. Canadian patent No. 112.866.
Non-refillable bottle. United States patent No. 905,485.
Simple, cheap and practical. For further information
ngii f\Pﬂl particulars address E. Witman, Jr., Werners-
ville, Pa. :

Inquiry No. 8868.—Wanted to buy nickeloid for
buttons.

FOR SALE.—Patent on gas drop light. Will be issued
June?29. Just what the market is looking for. For par-
ticulars address C. M. Pitel, Meriden, Conn.

Inguniry No. 8904.-Wanted to buy new or second
hand machinery .for making “ bow type,” .mouse and
m.t,t tl';ap springs and wire parts, single machine or full
outfit.

FOR SALE.

FOR SALE.—3pecialty for manufacturers.
fioss holder, patented May, 1909. For further
lars apply direct_to inventor, T. A. Tubbs,
Wash., care H. S. Emerson Company.

Inguiry No. 8908.—For a dealer in tapes and cords
for Venetian blinds.

FOR SALE bv private Treaty, a small collection of
Fin2 Editions of Early Scientific Works, comprising Luce
de Burgo, 1494; Cardan, 1555; Tartaglia. 1556; Vieta, 1615;
Kuclid, 1570; Gilbert, 1600; Kepler, 1609; Covernicus,
1543, etc. _Address Box 5784, care Wimngs, 125, Strand,
London, W.C., England.

Inquiry No. 8918,.—For manufacturers of “ Wydt’s
Elecr:}'o-cgtalytlc Sparking Plug.”

Inquiry No. 8921.—For the manufacturers of gilt
paper.

Dental
;éa.rti cu-
eattle,

HELP WANTED.

LOCAL REPRESENTATIVE WANTED.—Splendid
income assvred right man to act &s our representative
after learning our business thoroughly by mail. Former
experience unnecessary. All we require is houesty,
ability, ambition. and willingness to learn a lucrative
business. No soliciting or traveling. 'This is an ex-
ceptional opportunity for a man in your section to get
into a big paying buciness without capital and become
independent”_for life. Write at once for full par-
ticulars.
Co-operative Real Estate Company, Suite 378, Marden
Building, Washington, D. C.

Inquiry No. 8922.—Wanted the address of Worth-
ington Boiler Co.

PARTNERS WANTED.

WANTED, PARTNER to invest $10,000 to manufac-
ture a new and succeesful electric clock, made at small
cost, attached to electric iight or_power circuit. One
wmaster clock controls 200 clocks. For office buildingg,
court houses, etc. Principals only. Address Frank B.
Andrews, 4(9 Superior Ave., N. W,, Cleveland, O.

ui No- 8928.—For the manufacturers of a
stelg;lr‘llz 1!(')?1’“ excavator as described in the Scientific
American of December 12, 1908, page 347.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all Jines sup-
plied at short motice at moderate rates. Small and
special lists compiled to «rder at various prices. Es-
timates should be obtained in advanc2. Address
Munn & Co., List Department, Box 773, New York.

Inquiry No. 8931.—For parties who wanufacture
the Western Stump Borer for boring stumps.

nquiry No. 8936.—Wanted machinery used to
spgnqor ws;ap aper pencils in the mannerthat paper
pencils are mnge.

A LIST OF 1,500 mning and consulting engineers on
cards. A _very valuable list for circularizicg, ete.
Price $15.00. Address Munn & Co., List Department,
Box 7i3, New York.

MISCELLANEOUS.

TOBACCO HABIT CURED OR NO COST. Harmless
home treatment. Ni-o Rem. Co., Wichita, Kansas.
Inquiry No. S941.—For manufacturers of ma-
chinery for making fly screens.
uniry No. 8957.— Wanted manufacturers of
ag;g bargeither malleable steel or sheared.

No. 8960.—For the address of the Wind-
so}-'ﬁ‘;lgl.la).: manufacturers of waterproof collars and
cuffs.

Isquiry No. 8966.—Wanted the address of the
Cohendet Motor Co.

Inguiry No. 8969.—Wanted machines that make
accordion dress plaiting (steam).

Inquiry No. 8972.—Wanted to buy complete outflt
for making meat hooks.

Tnquiry No. S974.—For address of firms inter-
ested in fishing reels.

v No. 5975.—Wanted the address of the
bgi?ﬂ'}el:si ':)f moving stair cases.

i No. S977.—For manufacturers of mae
cnIh';g;;l;g' ﬁm.nufa.cturlng denatured alcohol.

iry No. 897 8.—Wanted the address of manu-
ta{:'tll:lr:gynt d.ry pans or crushers to grind sand for
plastering and cement works.

ry No. 8980.—For the address of manufac-
tulrggsugf mortars and pestles that are used by druggists.

Inquiry No. 8982.- Wanted a machine or process
for slitting-or laminating the edges of heavy card-
board, impregnating the slit or laminated edee with a
waterproof- material and compressing the edge after
treatment. The object of the process is to produce an
edge that shall be waterproof and which shall not fray
or split when in use.

Inquiry No. 8984.-Wanted the address of the
manufacturers of Cypress wash tubs.

uiry No: 89868,—Wanted to buy crown and fiint
ﬂh‘i‘u t:r,w:'oooge objectives.

Address E. R. Marden, Pres., The National

Inguiry No. 8987.—Wanted, the manufacturers of
f:?:te‘rlsau inkle, Woods & Sons, and the Weber power

Inquiry No. 8989.—Wanted a machine for making
cocoa fiber mats.

Inguiry No. 8990.—For information regarding
sboes not made of leather but similar to the same and
are as durable.

Inquiry No. 8991.—Wanted to comimunicate with
manufacturers of large straw hats for every-day wear.

Ingquiry No. 8993.—Wanted to buy producer gas
plants.

‘Inquiry No. 8994.—For manufacturers of an ap-
paratus to produce very high temperatures.

Inquiry No. 8995.—Wanted to buy round and oval
glass paper weights, such as are used for mounting
Photograpbs.

Inquiry No. 8996.—Wanted addresses of manu-
gactm;?ri:t machinery for working orange wood mani-
ure sticks.

Inquiry No. 8997.—Wanted the address of the
manufacturers of bread or cake boxes.

Inquiry No. 8998.—Wanted an automatic snap,
ball and socket or other device which can be used easily
and securely to fasten together the edges of small
wooden boxes.

Musical instruments, combined brake and
rewinder for automatic, J. Skubis...... 925,665
Needle, E. M. Sanders.............. .. 925,953
Nipple, T. W. Miller........ 926,011
Nose glasses, B. J. Knapp.. 925,921
Nozzle holder, E. Burns.......... 925,680
Nozzle, hydraulic, W. A. Doble.. 926,055

Nozzle, syringe, E. T. Pearl ..
Nut lock, A. McKinley....... .. 925,
Nut lock, W. E. Hall... .

Nut lock, E. M. Lovell...........
Nut lock, combination, J. Sharp.. .
0Oil burner, W. S. Robinson................
0il burxll)er, adjustable downdraft, D.

Oiler, fountain, O. O. Aune.
Opera chair, A. R. Milner.....
Optical instrument, A. Hahn..
Ore feeder, N. V. Fitts..........
Oven door holder or catch, O. P.

. 925,602
925,841

Moon....

Package, O. R. TySON....covvuernnennennnnn 925,535
Packing casing, C. L. Cook.... .. 925,460
Packing, metallic, C. L. Cook.. .. 925,459
Pail, A. Cleveland........ccocvvuvuennnnnns 925,457
Pan. See Automobile under pan.
Pantograph, H Verbeck................ 925,669
Paper and wood pulp receptacle, J. W. Mc-

[0 1= PN 925,938

Paper feeding machine, T. C. Dexter
Paper package, C. F. Jenkins.......
Paper pail, W. G, Haas........

Paper receptacle, H. E. Dill. ..
Paving block, W. Hanley..........c....uu . 9

Peanut picker and stemmer, J. T. Benthall. 925,983
Penholder, A. W. Pegg......cooovvieuvnnnn 5,719
Percolator, E. S. Peck... 925,833, 925,835
Photographic plate holder, J. Goddard...... 925,895
Pickle cabinet and banana display tree, I. .

N. Davi8 ..cuiiieriiineriiennrneacnnens 925,876
Picture apparatus, motion, J. G. Meredith.. 925,933
Picture machine, moving, A. F. Hamacek.. 925,697
Pictures, apparatus for producing relievos

after, G. Erdbrugger................... 925,468
Pillow sham holder, M. Pach...... .. 925,832
Pillow sham holder, M. F. Drake.. .. 925,881
Pipe coupling, A. T. Herrick....... ... 925,770
Pipe flashing, soil, R. C. Ricker............ 925,946
Pipes, etc., covering for earthenware, E.

HensS ....cevtiiiiiiiiiennnnnnnnnnnnns 925,809
Planter, potato, A. McWhorter............. 925,826
Planters, automatic dropper for corn, J. B.

Erway ..c.coeiiiniiiiiianiintenieenenns 925,469

Plow, saw grub, W. N. Thurman. .. 925,613
Plow, sulky, W. L. Paul........... . 925,593
Plows, disk fender for, D. J. Welch....... 925,541
Polychloranilin  derivative, Schraube &
Laudien .........c....ciiiiiiiiiiii.,

Post foundation, J. L. McClintock... .
Post or column, L. A. Brown..............

Potato digger and separator, G. A. Freer... 825,691
Poultry picking frame, F. F. B. Chapman.. 925,993
Power transmission, F. Porsche............ 5,504
Power transmission mechanism, Locke &

Outhouse
Presses, web controller for,

ANd, Jr. oiiiieiiiiiiiiiiiiiiiaiiaae
Printing frame, B. D. Miller...
Printing machine, J. Collison.....
Printing press, W. F. S. Ferry
Pulley, split, F. B. Hubbard...
Pulp strainer, Stub & Qviller...... .
Pump, oil well, Ritchie & Kellett..........

925,510
Pumps, automatic air trap for, C. S. Axtorg 925,859

Punch, nail set, ete., center, Bacho

Draughon .........cevviiiinniniennnnnns 925,978
Puzzle, A. B. & R. F. Carty......... . 925,752
Radiator fins, holder for, J. D. Beebe.. .. 925,446
Rail joint, Alden & Vickery........... . 925,652
Rail joint, J. H. Allen....... . 925,791
Rail joint, J. L. McClintock............... 925,939
Rail joint pattern, Wolhaupter & Braine... 925,738
Railway crossing signal, G. P. A. Weisen-

703 1 . 925,540
Railway, pleasure, W. F. Mangels 925,818
Railway point locking mechanism, Brochner-

Larsen & Krogh .............ccoivuneen 925,800

Railway rails, etc., in the welding process,
clamping apparatus for clamping and

butting, Goldschmidt & Lange.......... 925,630

Railway signal system, electric, C. M.

Cleavland .........ccceeeveeecnncnannan 925,622
Railway switch, M. W. Long... . 925,712
Railway switch, G. R. Randall..... .. 925,722
Railway switch, Reinoehl & Long . 925,726
Railway tie, A. Hance............. 925,698
Railway tie, McCormich & Thrasher. 925,825
Railway tie, metallic, F. H. Kinney. 925,705
Ratchet and pawl actuating mechanism,

L. O. Wadsworth............covvun... 925,855
Razor strop support, H. N. Breneman 925,747
Reamer, expansion, J. E. Schaeffer... 925,515
Reflector for artificial light, K. Booth 925,862
Refrigerating machine, absorption,

Kirn .............. .. 925,920
Refrigeration process, W. W. 926,080
Refrigeration system, A. Day 925,625
Refrigerator, A. V. Rowe 925,727
Register, T. N. Horner............... ... 925,636
Reinforcing device, Kerlin & Bowen.926,005, 926,006
Remedy for eczema, W. N. Ringer 925,947
Rheostat, W. G. Abbott, Jr.... 925,551
Rim, demountable, B. R. Tillso: 25,5
Road roller, J. V. Miller. 925,714
Rock drill, S. Ferguson..... 925,765
Rod coupling, H. H. Pofahl........ 925,508
Rodent exterminator, D. L. Levey....: 925,584
Rotary engine, compound, J. A. Eaton. 925,467
Safety switch, J E. Mustard............ 925,589
Sand blast apparatus, Pangborn & Hall.... 925,591
Sandpapering and polishing machine, F. A.

OEhIM . .iiiiiiiiineaneeeeneonnnnanans 925,942
Sash fastener, window, D. S. Reinhart..... 926,077
Sash holder, J. W. Wooley........cocvuunns 925,974
Sash lock, J. C. Luden............ 925,644
Sash lock, window, F. D. Raforth.. 925,650
Saw, hack, G. H. Couper...........c.c.c.cues 25,684
Sawing machine, portable, C. M. Barker... 925,553
Scaffold, building, D. A. Murdoch.......... 926.013
Scoop, power, E. P. Lorch.................. 925,817
Seal, box, E. J. Brooks............ 925,450, 925,451
Sealing device, box, E. J. Brooks.......... 925,990
Separator, E. S. Peck.........cco00vvuunn.. 925,834
Sewing knitted fabrics, machine for, G.

KeySer ..vuiuiiiiiiieeiennneneennnnnnnns 925,704
Sewing machine guiding device, W. A. Fox,

925,471, 925,472
Sewing machine needle, F. Johnson......... 925,813
Sewing machine rufling device, F. M. Card. 926.047
Shade and curtain rack. J. M. Coughlan... 925.996
Shaft collars, making, H. T. Hallowell..... 926,000

Shaft tug and hitching device, -A. Latourelle 925,488
Shoe calk, J. S. KerF.oo.oovveeernnnnena... 925,638
Shoe j:lc ks, table attachment for, J. M,

al ssessecesscssestosatessssncsnes s
Shoe tree, Wilder & Cowan. N
Shoe ventilator, H. J. Hicks............... 925,772

:

Practcal and Instructive Seiniifc Books

AGRICULTURE.—The New Agriculture.
By T. Byard Collins. 12mo.; 374 pages;
106 illustrations..........c...... .00

A popular outline of the many changes which
are revolutionizing the methods of farming, and the
habits of farm life. It is one of the most prac-
fical dtreatises on the subject which has ever been
ssued.

ALCOHOL.—Industrial Alcohol. Its Manu-
facture and Uses. By John K. Brach-
vogel. 8vo.; 528 pages; 107 illustra-
tions. ..... ... i i .. . $4.00

A practical treatise based on Dr. Max Maercker’s

“Introduction to Distillation,’”’ as revised by Drs.
Delbruck and Lange, comprising raw material,
mashing and yeast preparation, fermentation, dis-
tillation, rectification and purification of alcohol,
alcoholometry, the value and significance of a tax-
free alcohol, methods of denaturing, its utilization
for light, heat, and power production, a statistical
review, and the United States law.

AMATEUR MECHANICS.—Home Mechan-
ics for Amateurs. By George M. Hop-
kins. 12mo.; 370 pages; 326 illustra-
tions. ....... teceeseseee cececenns 1.50

This is a thoroughly practical book by the most
noted amateur experimenter in America. It ap-
peals to the boy as well as the more mature ama-
teur. Holidays and evenings can be profitably occu-
pied by making useful articles for the home or in
the Luilding of small engines or motors or scien-
tific instruments.

AMUSEMENTS.—The Scientific American
Boy. Bé/ A. Russell Bond. 12mo.; 317
pages; 340 illustrations $2.00

This is a story of outdoor boy life, suggesting a8
large number of diversions which, aside from af-
for%lng entertainment, will stimulate in boys the
creative spirit. In each instance complete prac-
tical instructions are given for building the various
articles.

COMPRESSED AIR.—Compressed Air. Its
Production, Uses, and Application. By
Gardner D. Hiscox. 8vo.; 665 pages;
540 illustrations.................. $5.0!

The most complete book on this subject. It
treats on its physical and operative properties, and
is written by an expert. Taken as a whole it
might be called an encyclopedia of compressed air.

DIES.—Their Construction and Use for the

Modern Working of Sheet Metals. By
Joseph V. Woodworth. 8vo.; 384 pages;
505 illustrations. ................ $3.00

A most useful book, and one which should be in
the hands of all engaged in the press working of
metals; treating on the deslgninﬁ constructing, and
~use of toels, fixtures and devices, together with
the manner in which they should be used in the
power press, for the cheap and rapid production of
sheet metal articles.

ELECTRICITY.—The Standard Handbook
for Electrical Engineers. Written and

compiled by a Staff of Specialists. Second
edition, corrected. 12mo; 1285 pages;
1260 illustrations. Bound in flexible
MOTOCCO «vvvvunnn Ceeeieret e $4.00

A new pocketbook consisting of twenty sections;
each written by a specialist of. engineering experi-
ence and containing the latest data and information
regarding standard electrical practice.

ELECTRICITY.—Electrician’s Handy Book.
By T. O’Conor Sloane. 761 pages; 556
illustrations. Hansomelf/ bound in red
leather, pocket-book style $3.50

This work 1is intended for the practising elec-
trician who has to make things go. Although the
principles of electricity and magnetism are treated,
the greater part of the book is devoted to prac-
tical handling of machinery, details of construc-
tion, and computations such as will be encountered
in every-day practice.

GAS ENGINES.—Modern Gas Engines and
Producer Gas Plants. By R. E. Mathot.
8vo.; 314 pages; 152 illustrations. .$2.50

A practical treatise setting forth the principles
of gas engines and producer design, the selection
and installation of an engine, conditions of vper-
fect operation, producer gas engines and their possi-
bilities, the care of gas engines and producer gas
plants, with a chapter on volatile hydrocarbon, and
oil engines.

GASE I::lil'Gm:Es.—Ga.g, Gasoline, and Oil

| ngines. Including Producer Gas
Plants. By Gardner D. Hiscox. 8vo.;
442 pages; 351 illustrations..... ..$2.50

A complete book on the subject for gas engine
owners, gas engineers, and intending purchasers of
gas engines, treating fully on the construction, in-
stallation, operation, and maintenance of gas,
 gasoline, kerosene, and crude petroleum engines,
' with special information on producer and suction
gases.

GAS ENGINES.—Gas Engine Construction.
By H. V. A. Parsell and A. J. Weed.
8vo.; 304 pages; 145 illustrations. .$2.50

A practical treatise describing the theory and
principles of the action of gas engines of various
types, and the design and construction of a half-
horse-power gas. engine, with illustrations of the
work in actual progress,. together with the dimen-
'sioned working drawings giving clearly the sizes
of the various details.

HEATING.—Practical Steam and Hot

Water Heating and Ventilation. By
Alfred G. King. 8vo.; 402 pages; 304
illustrations. ....... Ceeeeeeeeeeas 3.

An original and exhaustive treatise, prepared for
the use of all engaged in the business of steam,
hot water heating, and ventilation. The standard
and latest book published. Describes all of the
principal systems of steam, hot water, vacuum,
vapor, and vacuum-vapor heating, together with the
new accelerated systems of hot water circulation,
{ngudlng chapters on up-to-date methods of venti-
ation.

HYDRAULICS.—Hydraulic Engineering. By
Gardner D. Hiscox. 8vo.; 315 pages;
805 illustrations.................. $4.00

A practical work treating on the properties,
power, and resources of water for all purposes,
including the measurement of streams, the flow of
water in pipes or conduits; the horse-power of
falling water; turbine and impact water wheels;
wave motors; centrifugal, reciprocating, and air-
lift pumps, etc.

INDUCTION COILS.—The Design and Con-

struction of Induction Coils. By A.
Frederick Collins. 8vo., 295 pages; 160
llustrations. ......... teeeeesnias $3.00

This work gives in minute details full practical
directions for making eight different sizes of coils,
varying from a small one giving a %-inch spark
to a large one giving 12-inch sparks. The dimen-
sions of each and every part down to the smallest
screw are given, and the descriptions are written
in language easily comprehended.
LATHE.—Modern American Lathe Practice.

By Oscar E. Perrigo. 8vo.; 424 pages;
314 illustrations. e ..

A new book describing and illustrating the very
latest practice in lathe and boring mill operations,
as well as the construction of and latest develop-
ments in the manufacture of these important
classes of machine tools.

MUNN & COMPANY,

Shovel. See Snow shovel.

0 PHYSICS.—Experimental

MAGIC.—Magic, Stage Illusions, and Sci-

entific Diversions. Including Trick
Photography. Compiled and_edited by
Albert A. Hopkins. 8vo.; 568 pages;
420 illustrations........ce0uu.... .82.

This very interesting volume is acknowledged to
be the standard work on magic. It appeals to the
professional and amateur alike. The illusions are
all explained in detail, showing exactly how the
tricks are performed.

MECHANICAL MOVEMENTS.—Mechanical
Movements, Powers, and Devices. By
Gardner D. Hiscox. 8vo.; 403 pages;
1,800 illustrations............... .$3.00

This is a collection of different mechanical mo-
tions and appliances, accompanied by appropriate
text, making it a book of great value to the in-
ventor, the draftsman, and to all readers with
mechanical tastes.

MECHANICAL APPLIANCES.—Mechanical
Appliances, Mechanical Movements, and

Novelties of Construction. By Gardner
D. Hiscox. 8vo.; 396 pages; 970 illus-
trations. ....... . |t X [1]

This book, while complete in itself, is in fact a
continuation of the_ author’s ‘‘Mechanical Move-
ments, Powers, and Devices.”” The author presents
to the reader information regarding nearly all con-
ceivable devices for producing motion or accom-
plishing mechanical results.

SPECIAL OFFER: These two volumes sell for $3
each, but when they are ordered at one time from
us, we send.them prepaid to any address in the
world, on receipt of $5.

PATEN‘rs.—Praﬁgtical Pointers for Paten-

tees. Ry A. Cresee. 12mo.; 144
PABES. ittt ...81.00
Containing «aluable information and advice on

the sale of patents and elucidation of the best
methods employed by the most successful inven-
tors in handling their inventions. It gives exactly
that information and advice about handling patents
that should be possessed by every inventor who
would achieve success.

Science. Ele-

mentary, Practical, and Experimental
Physics. By George M. Hopkins. In
two volumes. 8vo.; 1,105 pages; 918
illustrations. Cloth, $5.00. Half mo-
TOCCO, uvvvuvronncnnnnnnns Ceeeaens $7.00

This book treats on the various topics of physics
in a popular way and describes with rare clearness
and in detail the aﬁparatns used, and explains the
experiments in full, so that teachers, students,
and others interested in physics may readily make
the apparatus without great expense and perform
the experiments without difficulty.

PLUMBING.—Modern Plumbing Illustrat-
ed. By R. M. Starbuck. 392 pages;
1014 x 714; 55 full-page engravings.

A comprehensive and up-to-date work illustrating
and describing the drainage and ventilation of dwell-
ings, apartments, and public buildings, etc. The
very latest and most approved method in all
branches of sanmitarv installation are given.

PUNCHES.—Punches, Dies, and Tools for

Manufacturing in Presses. By Joseph
V. Woodworth. 8vo.; 483 pages; 702
illustrations. ............. cee....$4.00

This work is a companion volume to the author’s
other work entitled ‘‘Dies, Their Construction and
Use.”” It might well be termed an encyclopedia
on die making, punch making, die sinking, and
sheet metal working.

RECEIPTS.—The Scientific American Cyclo-
pedia of Receipts, Notes and Queries.
Edited by Albert A. Hopkins. Con-
taining 15,000 selected formulas. 8vo.;
734 pages. Cloth, $5.00. Sheep, $6.00.
Half morocco,.......ccoueeun. . X

Over 15,000 selected receipts are here collected,
nearly every branch of the useful arts being repre-
sented. The alphabetical arrangement witﬁ abun-
dant cross references makes it an easy work to
consult. It has been used with equal success by
chemists, technologists, and those unfamiliar with
the arts, and is a book which is useful in the
laboratory, factory, or home.

REFERENCE BOOK.—Scientific American
Reference Book. Compiled by Albert
A. Hopkins and A. Russell Bond. Con-
taining 50,000 facts. 12mo.; 516 pages;
illustrated. ................ AN ) =
This book deals with matters of interest to
everybody. It contains 50,000 facts, and is much
more complete and more exhaustive than anything
of the kind which has ever been attempted. It is
indispensable to every family and business man.
It is a book for every-day reference—more useful
than an encyclopedia, because you will find what
you want in an instant in a more condensed form.

STEAM ENGINE._Modern Steam Engi-
neering in Theory and Practice. By
Gardner D. Hiscox. 8vo.; 487 pages;
405 illustrations................. $3.00

This is a complete and practical work issued for

stationary engineers and firemen, dealing with the
care and menagement of boilers, engines, pumps,
superheated steam, refrigerating machinery, dyna-
mos, motors, elevators, air compressors, and all
other branches with which the modern engineer
must be familiar.

TELEPHONE.—Telephone Construction, In-

stallation, Wiring, Operation, and
Maintenance. By W. H. Radcliffe and
H. C. Cushing, Jr. 16mo.; 171 pages;
125 illustrations.................. $1.00

A practical book intended for electricians, wire-
men, engineers, contraciors, architects, and others
interested in the installation of telephone ex-
changes in accordance with standard ;iractlce. In-
tricafe mathematics are avoided, and all apparatus,
circuits, and systems are thoroughly described.
Selected wiring tables, which are very helpful, are
also included.

TOOLS.—American Tool Making and Inter-
changeable Manufacturing. By Joseph
V. Woodworth. 8vo.; 535 pages; 601
illustrations. .............. ee....$4.00

A complete practical treatise containing a valu-
able collection of drawings and descriptions of de-
vices, the results of the author’s own experience.

TOOLS.—Modern Machine Shop Tools. Bv
‘W. H. Vandervoort. 8vo.; 552 pages;
673 illustrations.................. $4.00

A new and fully fllustrated work describing in
every detail the construction, operation, and
manipulation of both hand and machine tools;
being a work of practical instruction in all classes
of machine shop practice.

WIRING.—Electric Wiring, Diagrams and

Switchboards. By Newton Harrison.
12mo.; 272 pages; 105 illustrationg.:l 50

This work is a thoroughly practical treatise on
electric wiring in all its branches, beginning with
the simple circuit and working up to the practical
every-day problems, all being presented in a simple
and intelligent manner. It is In every respect a
handy, well written, instructive, comprehensive
volume on wiring for the wireman, foreman, con-
tractor, or electricten.

Any of the abooe books will be sent postpaid on receipt of price.
Our complete catalogue of scientific and technical books sent free on application

Publishers,

361 Broadway, New York City

Please mention the SCIENTIFIC AMERICAN when writing to edvertisers
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(Concluded from page 17.)

back again to Europe by the Arabs, is
strikingly illustrated in an Arabic manu-
script of the famous mathematician of
Alexandria, Euclid, the father of geom-
etry, which dates from about 1300 A, D.,
and is thought to be the oldest surviving
manuscript of this great work. But
Euclid went even to China, and Prof.
Smith has a Chinese translation by Mat-
teo Ricei, written about 1600.

With the revival of learning in Europe
the Arabic manuscripts were translated
into Latin, and there are in the collection
several editions of the fifteenth and six-
teenth centuries. With a brief reference
to the casts of the Babylonian mathemati-
cal tablets found at Nippur, and original
cylinders with mathematical inscriptions
in cuneiform characters, it is only pos-
sible to mention further the material ac-
cumulated for the study of the growth of
various number systems, especially among
the Hindus, Arabs, Greeks, Romans, and
Chinese. This is shown in the reckoning
counters, in the money, in strings of
beads for ornament and for religious use,
and in various commonplace articles,
where the growth of the realization of
numbers and the development of the num-
ber sense is typified.

It would indeed be harder to find a
more impressive or direct way of demon-
strating the part that mathematics has
played in the development of civilization
and knowledge than by a study of Prof.
Smith’s unique collection, which appeals
with quite as much force %o the casual
observer as to the student of mathemati-
eal science.

——t e ——————

Insect Powder.

Dalmatian or Persian. insect powder
consists pf the dried and pulverized
flowers of two species of chrysanthemum
(sub-genus Pyrethrum) of which one
grows wild in profusion on the snowy
mountain slopes of Montenegro and the
neighboring districts of Albania, Dalma-
tia, Herzegovina, and Italy. The other
species is a native of Asia Minor. The
exportation of pyrethrum powder from
Montenegro began in 1865. The price
was very high, exceeding one dollar per
pound until the cultivation of the plant
was commenced in Dalmatia.

Extensive plantations were made in
California in the eighties, in consequence
of which the price of the powder in the
United States fell suddenly to about 8
cents per pound. It was soon discovered,
however, that the cultivation of pyre-
thrum in California diminished 1its po-
tency, and the price of the European pro-
duct rose in consequence of a renewed
demand from America.

The best time to pluck the flowers is
in the latter part of May, when they are
just opening and possess greater insecti-
cidal power than in the fully expanded
condition. The flowers are bought by
dealers, who dry them, obtaining one
pound of dried from four pounds of fresh

flowers. Nine or ten tons of the dried
flowers are annually exported from
Montenegro. Formerly they went almost

exclusively to Trieste, whence they were
distributed to Venice, Vienna, Budapest,
and Berlin, where they were pulverized.
In recent years an English firm in Pod-
goritza has been endeavoring to capture
the entire crop for a firm in New York.
This firm bought 5 tons in 1906, and 7
tons in 1907. The flowers destined for
America go first to London, where they
are pulverized. In consequence of this
attempt to corner the market the price
has risen from 26 to 49 cents per pound.

For some purposes pyrethrum has been
largely - superseded by naphthalin, but
pyrethrum powder is still employed ex-
tensively and effectively for., the destruc-
tion of insects in the house and on the
farm. The Montenegrin product is the
best, probably because of the dry and
cloudless summers of Montenegro. Even
the stalks of the Montenegrin plants are
gaid to furnish as strong a powder as the
flowers produced in other countries.—
Prometheus.
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Steve, adjustable, C. ClOSZ.....e.eovsesn.. . 925,623
Sight testing apparatus, J. H. Tomlinson.. 926,035 |
-Sign: exhibitor and display rack, E. G. & G.

H. Cuny ....vviiiiiiiiiinnnnnnnss eeee. 925,757
Sign, revolving, M. Heim.. . 925,907
Sky rocket, A. L. Due..... 925,567
Sleeve protector, H. Sacks.... 925,952
Slipper package, M. Woodbury... 926,041
Snow plow, W. J. McFarland. ... 925,717
Snow shovel, R. Wolf.............c.ovv.u.. 925,780

Soap dispensing apparatus, liquid, Frank &

Venners ................. 9.
Soap holder, W. M. Parker........
Sole leveling machine, J. H. Rigby.
Sound reproducer, R. B. Smith.....
Speedometer, J. H. Bullard................
Speedometer indicators, etc., maximum hand

for, J. W. JOneS.....c.ccvveeecsnnnanns 925,814
Spike puller, R. F. Bramstadt........ . 925,657
Splint holding frame, W. H. Parker.. . 925,592
Stacker, hay, D. R. Long.......... . ... 925,816
Stapling machine, A. R. Tiffany............ 925,531
Steam regenerative apparatus, L. P. L.

Battu ......c.ceeiiiiiiiiiiiiiiidiiin, 925,797
Steam trap, A. D. Horne..........cceueeun 925,773
Steeping apparatus, A. W. H. Lenders..... 925,583
Steering gear, gyroscopic, F. M. Leavitt.... 925,709
Step, extension, E. F. Howell.............. 925,476
Step switch, regulating, B. M. McInnerney. 925,495
Stock salting device, B. R. Bonney......... 925,619
Stoker, mechanical, J. & W. Reagan. ... 925,723
Stone sawing machine, G. L. Fuller.. 925,767
Stone working tool, G. N. Williams, Jr 925,546
Stop, non-reversing, R. J. Moulton..... 925,715
Stove, regenerative, A. C. Nelson. 925,827
Strainer, liguid, A. Schwieger... 925,517
Strap, S. F. Blackburn . 925,986
Sulfur, etc., from furnace gases, obtaining,

F. R. Carpenter........c.ceeeeeceeancas 925,751
Suspension of high tension lines,

Hewlett ..........c..c0iiennne 925,661
Swingletree, M. M. Wheeler . 925,735
Switch, G. W. art....... . 926,001
Talking machine sound modifi

ard .....ooaiiiiiiiien.s 925,958
Tank safety device, pressure, H. C. Hanson. 925,699
Tantalum, hardening, W. von Bolton . 5,988
Target, H. C. Peffer.. 925,785
Target, F. J. Johnston... 926,003
Telegraph key, L. Wilson......... 925,737
Telegraph transmitter, C. W. Leise . 925,925
Telephone exchange system, W. A. Fricke.. 925,573

Telephone transmitter appliance, Hutton &

Goodrich .... 925,806
Telephony, G. C. Cummings 925,756
Thimble, B. C. Callender. 925,801
Thimble, T. Weigle............... 926,040
Thresher, traveling, G. 0. Walters 925,967

Tide and wave motor, C. S. Kendal
Tile press mold, W. P

Timer, Putnam. 925,649
Tire, C. H. Keiffer............ 925,580
Tire, elastic vehicle, C. Motz........ 925,937
Tire, elastic vehicle, C. A. Motz...... 926.012
Tire patch, J Wheeler........... 925,969
Tire, vehicle wheel, G. W. Lilley. 925,711
Tire, wheel, J. D. Marvil....... ... 925,930
Tire, wheel, A. Birnbaum.................. 925,985
Tobacco cutting machine, R. E. Rosewarne. 925,512
Tobacco stick holder, A. B. Lewis 925,585
Toilet article, J. Babst............ 925,675
Tool holder, friction, B. F. Vickery 925,854
Top, double, E. Vuillaume.......... 926,083
Torpedo, E. P. S. Andrews........ 5,8
Torpedo launching device, S. Lake 925,707
Torpedo steering mechanism, F. M. Leavitt. 925,710
Torpedoes, turbine installation for, S. Z.

de Ferranti ..........cciiiiiiiiinnnnnns 925,889
Towel rack, B. S. Gruner.. 925,473
Toy bank lock, C. Hansen.. 925.900
‘Toy top, J. A. Irving...... 925,479
Track brace, M. P. Bardon. ... 925,981
Tracker bar, J. J. Kelin.................... 925,777
Train stopping mechanism, J. F. Webb, Jr. 925,733
Transits and hand levels, attachment for en-

gineers’, F. W. Austin................. 925,674
Transom and window operating mechanism,

F. A. Bickley .eceevveiernnnns P 925,555
Tree. See Shoe tree.

Trestle, paper hanger’s folding, F. H. Skin-

41 925,520
Trick platform, E. De Moulin.......... .. 925,877
Trolley attachment, F. V. Polakoskey 926,020
Trolley holding and retrieving device, J. W.

Woodward .........cciiiiiiiiiiiiiina 925,649
Truck, F. W. C. Bailey.............. 925,795
Truck, fodder binding, W. A. Forbes. . 925,470
Truck, motor, A. Christianson.......... . 925,682
Trunk or package binder, J. E. Embry...... 925,7
Truss, C. MOlZ......covuiiernnnennaonnannne 925,645
Tungstic anhydrid, purifying, E. P. Beck-

With .. e 926,084
Turbine, E. 1. Braddock. .. 925,556
Turnbuckle, W. Hardick... .. 925,901
Type bar, E. E. Taliaferro.........c...ccc... 925,852
Type casting machine, W. H. Brueckmann. 925,866
Typewriter. adding machine attachment, L.

. Danjel ... ..ttt i 925,685
Typewriter ribbon positioning device, G

TLJO v vvvveiianreoeeeesensesnssncannnn 926,036
Typewriting machine, E. Thurey.. .. 925,530
Typewriting machine, J. H. Barr........... 925,796
Typewriting machine, J. C. McLaughlin.... 926,014
Typewriting machine, F. A. Cook........... 926,050
Typewriting machine, J. C. Doane.......... 926,054
Typewriting machines, paper directing at-

tachment for, B. P. Gibbs........cc000e 925,576
Valve, E. H. Gold............. . 925,692
Valve, G. F. Speer.......c.eeeveeenssnssaces 925,729
Valve actuating mechanism, G. B. Petsche. 925.836
Valve, gate, W. W. Doolittle............... 925,880
Valve operating mechanism, electrically con-

trolled, 00K. . ..ooviiineinnnnnns 925,673
Valve operating mechanism, flush, Young &

Robertshaw _ ................. erireeenes. 925,550
Vapor burner, W. Tulg)pstedt.... .. 925,965
Vegetable cutter, J. P. Spacek............. 925,663
Vegetable cutter, Goodykoontz & Byrne. 925,603
Vekicle brake, J. H. WesSSOD.......o0uuvenen 925,543
Vehicle pneumatic bralze, motor, E.

SWeet . ..iiiiiiiiiiiiiieiii it 925,528
Vehicle running gear, M. W. Heyenga...... 925,679
Vehicle running gear attachment, Abrams &

1T ¢ 925,740
Vehicle wheel, J. M. Page......... 925,498
Vehicle wheel, road, J. Henderson. 925,908
Vending apparatus, H. J. Potter... 925,595
Vending machine, E. B. Shanks... 925,662
Vessel, submarine, S. Lake.........co0uu.nn . 926,065
Vessels, navigating turret: for submergible.

T 7 1 < TN 925,706
Violin support, F. R. Johns.........cccvvuuee 925,481
Wagon brake, automatic, H. J. Williams... 925,617
Washing machine, rotary, H. Stitzel 925,525
Water heater, E. A. Peterson . 925,501
Water wheel gate controlling mechanism, A.

eld ... e 925,839
Waterer, stock, P. Bernard. . 925,984
Way bill, F. H. Crump 925,871
Well drilling machine, Smith & Sanford.... 925,960
‘Wheel attachment for dragging logs and

heavy loads, J. H. Long............... 025,780
Wheel bearing mechanism, vehicle, C. F.

Umholtz ......civiiiienneninenrisnnnns 925,536
‘Whip socket lock, J. B. Hollenbeck.. ... 925,635
Windmill regulator, A. D. Dusenbery. ... 925,569
Window fixture, Girouard & Perron......... 925,893
Window lift and lock, combined, I. Johnson 925,914
Windows, etc., apparatus for cleaning, F.

A. Wimble ..ottt 925,788

Wire fabric making machine, A. L. Kitsel-

Wrench, R. M. Ryan.......cccovuee
Wrench, N. S. Stalker
‘Wrench rack, C. A. Gordon........

‘A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the. patent desired and the date 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 in the fore-
going 1list. - For terms and further particulars
address Munn & Co., 361 Broadway, New York.

fornia.

The Yellowstone and
Other Western Trips

VERY attractive variety of low-fare tours
through the West and Northwest may be
made this year, including tours through Yellow-
stone Park, a trip to the Alaska-Yukon-Pacific
Exposition at Seattle, through Colorado and Cali-
. You will add greatly to the comfort of
your journey by insisting that your railroad and
sleeping car tickets read via the

Chicago

Railway

A few of the numerous Western trips offered, together with
railroad fare from Chicago, are shown below:

& St. Paul

Yellowstone Park Tours
$4 4 round trip from Chicago to
Yellowstone Park, daily until
September 22d. Return limit, Oc-
tober 31st. Choice of routes.
Fourteen different tours at various

rates are offered through the park.
Stop-overs.

Round Trip to Coiorado

$30 round trip from Chicago

to Denver, Colorado
Springs or Pueblo, daily until
September 30th.  Return limit,
October 31st. Choice of routes.
Stop-overs.

Alaska-Yukon-Pacific

Exposition
$ round trip from Chicago
62 to Seattle, daily until Sep-
tember 30th. Return limit, Oc-
tober 31st.  Choice of routes.

Stop-overs.

$62 round trip from Chicago
to Tacoma, Spokane, Port-

land, Victoria, Vancouver, Butte

and other points. Same dates of

sale, etc.

To CALIFORNIA
$6250 from Chicago to San

Francisco, Los Angeles
and San Diego, June 24th to July
10th and July 27th to August 6th.
$7250 round trip, daily wuntil

September 30th. Return

October 31st.  Choice of
Stop-overs.

limit,
routes.

%62

F. A. MILLER

General Passenger Agent
CHICAGO

for a combination trip through the West, as follows: Chicago to
Seattle, via St. Paul and Minneapolis, for the Exposition; stop-
over at Yellowstone Park; returning via Portland and through Colorado to
Chicago via Omaha or Kansas City. You may reverse these routes, if
desired. Cost of railroad ticket for this trip, $62, for the round trip.

Complete information about railroad fares, routes, train
service and descriptive literature

ce on application.

GEO. A. BLAIR

General Eastern Agent
381 Broadway, N. Y. City

DONT LET YOUR PATENT LIE IDLE. We’ll make
—dies and _tools and manufacture your article ready for
market. Write now—don’t delay. Southern Stamping
& Mfg. Co., R. 8., Nashville, Tenn.

Corlise Engines, Brewers'
and Bottlers’ Machinery. ‘I'HE VILIT'ER
MFG. CO., 899 Clinton 8t,, Milwaukee, Wis.

MUDELS & EXPERIMENTAL WORK,
‘Inventions deveioped. 8pecial Machinery.
E. V. BAILLARD CO.. 24 Frankfort Street. New York.

Expert Manufacturers

RUBBER. "5 cobing Work

PARKER, STEARNS & CO0., 288-290 Sheffield Av., B’klyn, N. Y.

MOORE

& CO.

Special Machinery,
Metal Specialtie

Indiana and Frank

MODELS & EXPERIMENTAL WORK

Anything from a Wateh to an Antomobile
CHAS. E. DRESSLER & CO., 141-143 East 23d Stre:t, New York City

New York Model and Experimental Works
INVENTIONS DEVELOPED, SPECIAL MACHINERY
442 East 166th Street New York, N. Y.

NVENTORS,
UFACTURERS. PG

us

SEALED PROPOSALS.

SEATLED PROPOSALS will be received at
of the Director of the Census, ington, D.ﬂa‘?, ‘L‘Eﬁﬁ
2 o’clock, July 19, 1909, and rhen publicly opened for
furnishing all the lavor, materials and work necessary
for the construction in lots of 100, 150, 260, or 500 Auto-
matic Punching Machines and delivering the same
complete, free of all charges for transportation, at the
Censvs Building, Washington, D. C. }1)‘(he right, is re-
served to accept ar reject any or all bids in whole or
part, to strike out any item or items in the specifica-
tions, and to waive any defects. For furtber informa-
tion, specifications, blue print drawings, blank pro-
c;sgl%o a.ngtﬂu_lcinformglon ttaddress }L‘ Dana Duran%
rector of the Census, Department of Comme;
Labor, Washington, D.C. Tee an

DIE MODELS SPECIAL

WORK TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street. Chicago, 1.

NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNCHING GIES. SPECIAL MACHINER Y.
E.KONIGSLOW STAMPING & T00I. WORKS, Cieve Lang. D),

BASKETS.

TheBall T;gnnsmission n—|

Caiendar and Paper Cutter Free
Crane Bros., Mfrs., Westfield, Mass

* Automobiles &MotorBoats =f';
E;W Q?h GFEAR WORKS

BROCH LY Nt v

Please mention the SCIENTIFIC AMERICAN when writing to advertisers



2GC

Scientific American

JuLy 3, 1909.

COLD . GALVANIZING.

| AMERICAN PROCESS.
SAMPLES anoINFORMATION

Established

NO ROYALTIES.
gn APPLICATION.

NICKEL

AND
Electro-Plating
Apparaios 2z Materal

TH!
Hanson & VanWinkle
Co.,
Newarii. N. J.

28 & 30 S. Canal St.
Chicago.

A Clean Shave

Your Automatic Stropper for Gillette blades was re-
ceived in good order and am so pleased with it that 1 would
not take ten times the price for it now.

R. G. McKibbon,
Knowlton, Quebec, Can.

The motion is automatic. no practice
required, a child can use it.  Sent
Eoslpaid on receipt of price.

e sure to state for what make
of Blade. Money willingly re-
funded if not entirely satisfactory.

rite for descriptive circular.
Agenls wanted.

In case with barbers’ genuine Horse Hide Strop, $2.00
GAYLOR AUTOMATIC STROPPER CO.

Stamford, Conn.

BENJAMIN AIR RIFLE 7

The Gun That Shoots.
FOR MEN AND BOYS
Sends a shot entirely through one-
half inch pine and more. Uses
compressed air —no spring—

¥ this gun at
iron target at 50 feet.
Another shoots pennies toss=
ed intotheair. Othersshoot
. rabbits and squirrels. Prac-
tical gun for all small game.
# Discharge does not scare game.
7 Can be used where cartridge guns
/ cannot, indoors or out. Ammunition
,;/ cost 10¢ or 15¢ for 1,000 shots. Sold by
7, / dealers and jobbers. If your dealer does
Y 7//f notsellit, write us. Thereis no substitute
7/ or ‘'‘justasgood.”” Sent prepaid in U.S.and
parcels post countries upon receipt of $2.50.
Descriptive circulars upon request.
St. Louis, Ma.

The 0il for Every Car

The cost of maintaining your antomobile and the
amount of service it gives you depend to a great ex-
tent on the use of the proper oil. No matter what
the make of your car,itstype or purpose, theright

rade of Vacuum MOBI ZUIL will giveit perfect
ubrication at all times and under all conditions.

VACUUM

MOBILOIL

is made in six different grades. One of these grades
is prepared especially for the perfect lubrication of
your car. By theuse of this one grade you will save
time and trouble and avoid expensive experiment.

Send for booklet listing every automobile made and
the grade of MOBILOIL prepared for it. There-
after you need only watch the label on the can; the
car will takecare o fitself. Thebookis free; itsfacts
on the science oflubrication are invaluable. Gives
trackrecordsto date, and other potentmotor pointers.

MOBILOIL, in barrels and in cans with patent
ouring spout, is sold by dealers everywhere.
anufactured by

VYVACUUM OIL, CO.,
Rochester, N. Y.

CONCRETE HOUSES

CostLess Than Wood

More handsome than DBrick, Dur-
able as granite. A Petiyjohn d
concrete block machine, sand, gravel
and cement are all that is needed.
mple, eany and quick. We
furnish full nstructions. Save money
il for yourself or make money by
selling blocks.

§' Write for eatalog and suggestions

THE PE'ITYJOHN CO., 615 N. Sixth Street, Terre Haute, Ind.

HALF DOLLAR TAP WRENCH

worth twice its price is our No. 174,as shownin cut
It is maade of steel, neatly
finished. and will hold any
tool that can be put into it—
taps, reamers. drnlls, ec.
Holds tvols of any shape,
round, square or oval. 3inches long. Price 50c¢.

Send for 232 page catalog No. 18-B.
THE L. S. STARRETT CO., Athol, Mass., U. & A.

TAPES AND RULES
ARE THE BEST.

For sale everywhere. Send for
Catalog No. 16.
LUFKIN RULE CO.
Saginaw. Mich.. U. S. A.

New York and London.

Hy-Rib is a steel lath with
deep stiffening ribs - serves as rein-
forcement for concrete floor and
roof slabs, doing away with all
centering. In walls and partitions
no studs are necessary.

Simply set the Hy-Rib sheets
in place—apply the cement mor-
tar — the wall and roof are com-
plete. Local builders or your own men can erect it.

No chance for mistakes.

Hy-Rib plastered with cement means fireproof concrete construction at lowest cost.
Sidings, Walls, Partitions, Floors, Roofs, and Ceilings.
expense of repairs and maintenance.
lived, leaky corrugated iron.

Ideal for
Eliminates fire risks—Does away with the
Use Hy-Rib in place of inflammable wood sheathing and short-

Write for free Hy-Rib Catalogue. Hy-Rib is one of the products of

Kahn System Reinforced Concrete

Other Kahn System Products include Kahn Trussed Bars, Rib-Metal, Rib-Lath, Cup-Bars,
and TRUS-CON Chemical Products for finishing and waterproofing concrete.

The Kahn System of Reinforced Concrete has been used in over 2500 structures in all parts of the
world, Factories, Warehouses, Stores, Office Buildings, Residences, Bridges, etc.

One large Engineering Department has been organized to co-operate with you or your architect or
contractor. No matter what type of building you are interested in—large or small—it will pay you to
write us. Send us outline of your proposed buildings.

“ Unburnable Buildings are Best

TRUSSED CONCRETE STEEL COMPANY

OFFICES IN PRINCIPAL CITIES 515 Trussed Concrete Bldg., DETROIT, MICH.

IN EACH TOWN
= and district to ride
and exhibit a 1909

d by O

‘g
¥ A
Model “Ranger” bicycle, furnishe us. ur agents everywhere are making money
k

2\ fast. Write for full particulars and special offer at once. . '

> NO MONEY REQUIRED until you rr-zive and approve of your bicycle. We ship
to anyone, anywhere in the U. S. without a cent deposit in advance, prepay Jreight,
and allow TEN DAYS’ FREE TRIAL during which time you may ride the bicycle an
put it to any test you wish. If you are then not perfectly satisfied or do not wish to keep
the bicycle you may ship it back to us at our expense and_yowu wzll not be out one cent.

FAGTO“Y P IcE We furnish the highest grade bicycles it is possible to make at one

small profit above actual factory cost. You save $10 to Szg middlemen’s
i profits by bu in% direct of us and have the manufacturer’s guarantee behind your
: lI)Q'OT BUYya i

AR

icycle. DO
cycle or a pair of tires from anyone at any price until you receive our catalogues and
learn our unheard of factory prices and remarkable special offers to rider agents.
T "Is“ En when you receive our beautiful catalogue and study
You WILL BE As 0 oull' su?erl; models at tlhe wander{ull?v l;rw prg]e: we
iy B can make for 1909. We sell the highest grade bicycles for less money than any other factory. e are
W\ of satisfied with %x?oo profit above factory cost. CYCLE DEALERS, you can sell our bicycles
\ XY A\ under your own name plate at double our prices. Orders filled the day received.
J Pi=tt SECOND ﬂANf) BICYCLES. We do not regularly handle second hand bicycles, but
f R usually have a number on hand taken in trade by our Chicago retail stores. These we clear out promptly
at prices ranging from $3 to $8 or $10. Descriptive bargain lists mailed free.
AKEs single wheels, imported roller chains and pedals,
GOASTER'BB § parts, repairs and equipment of all kinds at kalf the usual retail prices.
’I, rif day and we will send you free by return mail our large catalogue, beauti
DO NOT WAIT, but write to L talog Antk
fully illustrated and containing a great fund of interesting matter and useful information; also a wonderful proposs
on the first sample bicycle going to your town.

It only costs a postal to get ¢vesything, Write it now.
MEAD CYCLE COMPANY

iR

ALY
\} g

Something
New

ship direct on receipt of $3.60, charges prepaid. Colored paper Targets, Darts and a Ramrod accompany each Gun.

rate and Hard Hitting Air Gun

At a Moderate Price

Not the cheap]y constructed make-shift that lasts for a few days or weeks,

but a well-made, handsomely-finished Gun that may be used indefinitely.

No cast-iron, solder or soft metal used. Steel parts finished in dark blue, and walnut stock
in oil and varnish. Rear adjustable sight. Loads from Breech and Shoots Either Darts,
Slugs or Shot. May be entirely taken apart in a moment for cleaning or inspection. So accurate and
reliable that adults enjoy shooting withit. ~ Write today for full particulars, If your dealer cannot supply ym::l,dwil]
Address

T,

Dept.L. {756 CHICAGO, ILL.
A Reliable, Accu

H. M. QUACKENBUSH (Maker of High Grade Air Guns for 35 Years)
Dept. 22, HERKIMER, N. Y.

The Leading Engineering Paper of the World.

P. “Per-

For | hes up to 26 ft., h boats or anxiliary for sailboats, buy the famous el

fection.”” Stroke n., bore 434 in. Compare with engines of si
ourself that you want the *‘Perfec 7 Easy starting, simple, reliable.

iimls of hard work and rough usag park ignition ; coun

balanced crankshaft; solid propeller. 2 F

Any size up to 25 H.P. at equally lo v

The Caille Perfection Motor

>, complete,

oz and full information about
3 2d Ave., Detroit, Mich.

our “Square Deal” plan.

Engineering News

(ILLUSTRATID)

For Civil, Mechanical, Mining and Electrical Engineers
100 to 125 pages, 9" x 13", weekly. Send ten cents for sample copy.
If you cannot locate desired engineering equipment write our * Readers Want ™" department.
THE ENGINEERING NEWS PUBLISHING CO. - - 214 Broadway, New York

BRICAY ggs°
lXNYIHIN(iS‘ﬂ‘:":“

1I5-21 S. CLINTON ST.

CHRBESLY&CO fHIS3T2USA

Railroad Securities and High Grade Industrial Bonds

of proven value for conservative investment, dealt in by

McCurdy, Henderson & Co., Bankers

Members New York Stock Exchange 24 Nassau Street, New York

UP TO DATE

AND :

SOLID-BREECH
HAMMERLESS

The Remington is the oldest
Arms Company in America, yet
Remingtons represent the youngest,
The
Autoloading  Shotgun
and Rifle load themselves by recoil.
Like the Remington Pump Gun
they are Solid Breech Hammerless
i —are in a class by themselves.

SAFETY is the keynote of a
The thick wall of solid

steel protects your face.

the most modern ideas of all.
Remington

Remington.

Get a modern, up-to-date Rem-
ington—the gun that represents safety
and 20th Century Progress.

Booklet N tells of Buffalo Jones

roping wild cats.
THE REMINGTON ARMS CO.

Ilion, N. Y.
Agency, 315 Broadway, New York City

McIntyre Guaranteed

Sure-
Modet H Service
8475 Always-Ready

motor buggies and wagons
have proved their positive

_ worth as pleasvre
N\ Vehicles and
money-saving
\\work vehicles
jfor thousands

in every part

’, of the civilized

Why Not For You world,

Motor

ehicles

never fall—never get tired—cost nomore than & good horse and bu;
~-cost far less to keep—do more work in less time than three horses.
Take you anywhere and hack again over any kind of roads, in all

kinds of weather. Run 30
miles on one gallon of
gasoline. Simple,dur-
able, guaranteed
mechanieal con-
struction. Solid
tires —no tire
troubles or re-
pair expense.
For Free Cat-
alog No. 68 address =

pearestoffice. wy_ 1, Melntyre Co.
256 Broadway, New York; 1730 Grand Ave.,
Ave. 8o., Minneapolis;

Mode! 509,
12-H.-P. 8450

ansag City; 418 Third
Tudhope McIntyre Co., Orellea, Can.

Auburn, indiana L

Automobile Trouble

AND A CURE
\Dunn’s Allright Spark Plug

Standard and Metric Thread, $1.50
GUARANTEED FOREVER

DUNN MACHINERY CO., Atlanta, Ga.

VERY oneis a self-con.
tained miniature light
works. 100 to 2000 candle
power. Costs less than
kerosene.
Absolutely safe
Very brilliant
Powerful
and Steady.

Every lamp warranted.
Over 200 styles.
Agents wanted. Catalog

free. Write to-day.

The Best Light Co.
87 E. 5th St.
Canton, O,

AND BURNS
IT'S OWN
GAS

your models

WILL MAKE &evevos
estimates on

manufacture of any metal novelty. Automatic ma=-
chinery, tools, dies and expert work our specialty.
AUTOMATIC HOOK & EYE CO., Hoboken, N. J.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers





