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Exhausting the air of the bottles, After the vacuum is created the necks After incubation the germs are killed and
of the bottles are sealed and broken off. carbolized.

A. The bottle after it has received ita charge of vaccine. B. The sealed neck containing a small Each flask containing the boiled; fittered, and decanted liquid is passed into a large sterilizer and
proportion of the bottle contents. C. The receptacle in which the laboratory preserves the subjected to saturated steam at 30 pounds pressure. The resultis a
samples of vaccine. clear, sterile brath.
The vaccine phials. Decanting the vaccine into the bottles.

" The incubating room. Here the germ broth is left in darkmess for six weeks, during which the organisms Testing the culture for
' multiply enormously. identification.

HOW INDIA IS FIGHTING THE PLAGUE—THE MANUFACTURE AND USE OF .ANTI-RLASTUE #FACCINE,—[See page 373.]
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TECHNICAL HEADS FOR TECHNICAL CITY
DEPARTMENTS.

The costly blunder which has recently been discov-
ered‘ in the design of the Blackwell’s Island Bridge,
raises the question of the desirability, we had almost
said the imperative necessity, of having technically
qualified men at the head of such highly technical de-
partments as that of bridges. We say this without the
least intention to disparage the present Commissioner
of Bridges, or any of the gentlemen who have preceded
him that did not happen to possess the training of a
civil engineer. With fqne exception, the present and
former Mayors of this city have not considered it
nec‘eésary that the Commissioner of the Department of
Bridges should be a bridge engineer. It has been the

custom for the newly-appointed Commissioner to select -

a chief engineer, and hold him responsible for all the
strictly technical matters pertaining to the work of
the Department.

But would it not be much more. satisfactory if,
in the future, the Mayors of this city, in looking for a
Commissioner, selected from among the many eminent

and fully qualified bridge engineers of the country a-

man who combined in himself the professional knowl-
edge and adminigtrative ability required for this enor-
mously - responsible position?

have.been constructed or comn"l‘e‘nc‘ed,’ the Bridge Com-
missioner had been a qualified engineer, we are satis-
fied that mistakes. would have been avoided, many
economies achieved, and above- all the colossal blunder
of the Blackwell’s Island Bridge would never have
occurred. o ’

By way of throwing further light upon this matter
of the Blackwell’s Island Bridge, it should be ex-
plained that, in the bridge as originally designed, the
congested live load was very much less than that
which was subsequently. adopted. The contract draw-
ings were made for a bridge with six tracks (two ele-
vated and four trolley), a roadway for vehicles, and
two sidewalks; the maximum loading being set down
at 12,600 pounds per lineal foot of the bridge. After
the contract was made there came a change of admin-
istration and engineers, and under the new régime
it was decided to increase the number of elevated
tracks from two to four by adding two tracks to those
already provided for on the upper deck of the bridge.
This change involved an increase, first in the live load,
which was raised from 12,600 pounds to.16,000 pounds
per lineal foot for congested loading; and, secondly,
in the dead weight of the bridge itself, due to the
enlargement of the sections of the bridge to meet the
heavier live loads thus imposed.

Now we believe it is a fact that when this most
important revision of the plans occurred, the present
Commissioner "had not been appointed to office, and
the responsibility for the mistakes which followed
cannot therefore lie upon his shoulders. His predeces-
sor also was not an engineer, for had he been, he
would have made it his first duty to see that the bridge
was entirely redesigned, and an entirely new strain
sheet drawn up. Whether this was done has not yet
been disclosed to the public; but it cannot be denied
that the extraordinary conditions revealed by the in-
vestigations of Prof. Burr and Messrs. Boller & Hodge
“would seem to suggest that the increase in the strength
of the bridge was made by some rough-and-ready
method of percentages. " :

1f, during the past .dec--
ade, in which three of our most- important bridges :
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The conditions revealed by these reports are so dis-
concerting, so strongly suggestive of gross incapacity
somewhere in the Department, that we think the mat-
ter should be made the subject of a searching investi-
gation, similar to that which followed the fall of the
Quebec Bridge. It is only by getting at the real facts
of the case, and disclosing to public view the history
of the design and construction of this bridge, that
the city can be placed in a position intelligently to
make such reforms in the Bridge Department as are
necessary.

MAKING ROCKS AND MINERALS ARTIFICIALLY,

The completion of the Geophysical Laboratory of
the Carnegie Institution of Washington puts at the
disposal of investigators attacking the many problems
connected with the physics of the earth unique facili-
ties in the way of organization and equipment. The
new laboratory was erccted especially for this purpose
at a cost of $100.000. A staff of expert and special
investigators under the general direction of Dr. Arthur
L. Day is engaged on researches of considerable im-
portance, as they are designed to supply information in
fields where present scientific knowledge is all too
scanty. :

The science of geophysics is typical of a modern
tendency to unite in a single field certain elements of
two or more of the older sciences. In geophysics there
is an application of pure physics and pure chemistry
to the data supplied by the geologist and mineralogist,
or in other words a blending of physical or exact sci-
ence, so far as the study of the earth is concerned,
with natural and descriptive science. The phenomena
presented by the earth to-day are due to the action
of chemial and physical forces, and these phenomena
range all the way from the most minute crystal to the
earth itself in its relation to other celestial bodies.
Now in the geophysical laboratory these phenomena
are studied quantitatively by experimental methods.

One of the first tasks of the geophysicist is to study
from surface conditions the nature of the interior of
the earth and investigate the distribution of different
materials and more especially the conditions under
which they exist, such as temperature, pressure, dens-
ity, and other characteristics. Accordingly if the
nature of the interior materials of the earth and the
temperature conditions are known it is possible to
reach deﬁnite/ conclusions as to the nature of the
formative processes, while if the distribution of pres-
sure is studied it is possible to gain a more adequate
idea of earthquakes and their transmission.

At the Carnegie Institution Laboratory the chief
work at present is a study of rocks and their forma-
tion. Now the. ordinary geologist studies the outside
appearance of rocks and minerals at the surface of
the earth, but the rocks and minerals so found are
by no means pure, because so many kinds of action
have been at work at different times that the ultimate
résult is different from that occasioned by the com-
bination of simple substances under elemental condi-
tions. So at great pains and trouble, after a mineral
has been analyzed, the experimenter, using perfectly
pure substances, combines them to form a chemically
pure mineral. The chemical and physical properties
of the artificial mineral are studied in comparison with
its natural prototype, and knowing with accuracy not
only its constituents, but the processes by which it

_was formed, it is possible to determine the nature

and extent of the processes of nature. Thus a new
and real science of mineralogy is being built up by
the geophysicists, a science which shows quantitative-
ly the combining conditions of rocks. Incidentally
such studies often lead to matters of great econoinic
and practical importance. For example, in the study
of calcium oxide and silica; two constituents most
frequently found in rock and also essential materials
of - Portland cement, it was demonstrated that they
could combine only in certain ways and .in certain pro-
portions and not in the way that had been assumed
by cement manufacturers. - Now the basis of combina-
tion of these two-oxides being understood, it will of
course provide the cement maker with a scientific basis
on which to prepare his product, replacing arbitrary
and rule-of-thumb methods. Then again the question
of adding alumina to a mineral combination is under
consideration, as that substance also figures in many
important minerals, as well as being essential to cem-
ent, and the results of the investigation may have an
important bearing on that industry.

Another practical field in which these investigations
of mineral formation seem destined to play an im-
portant part is lin the study of ore deposits. If the
fundamental conditions under which ores are formed

are thoroughly understood, then the range of practical’

geology is widely extended and the amount of ore
bodies av'gilable for economic exploitation can be ma-
terially increased.

In reproducing .the original constructive processes
of mineral formation in the experimental laboratery,
the first requirement is the application of intense heat
whose degree and quantity can be measured with accu-
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racy. This of course is a difficult undertaking, but
with exact thermometric measurements to establish
the points at which various minerals act on one an-
other to form certain combinations careful laboratory
work can be carried on along definite and determined
lines. With the apparatus of the Geophysical Labora-
tory high temperature measurements can be made up
to 1,500 deg. C. with an accuracy of one degree, and

between»that point and 1,600 deg. C. with an accuracy
of two degrees, so that it is possible to realize almost
the precision of ordinary mercurial thermometry. This
is important, as most minerals are formed:below 1,600

deg. C., but above this temperature measurements can .
be made by optical methods of pyrometry even to the

temperature of the sun with the error diminishing

rapidly as better apparatus is invented. The mixtures

of minerals to be subjected to the action of heat are

inclosed in strong steel bombs and then placed in elec-

tric furnaces where any desired degree of heat can

be maintained constant for several weeks or months

as desired, generators, transformers, and storage bat-

teries supplying adequate current. Using the Nernst

arc and ‘iridium crucible furnace a temperature as

high as 1,800 deg.’ C. can be obtained, and this to-day

represents practically the maximum  temperature

availaple for exact experimental investigations on min-

erals. The investigator concerned with studying vari-

ous rock formations subjects the minerals to the ac-

tion of intense heat, noting the temperature at which

they react or the point on the selected scale of tem-

perature at which melting or fusing occurs. For

every such phenomenon or chemical reaction there is

either a gain or loss of heat, and this can be measured

by calorimetric processes which have been developed

to a high degree of accuracy at the Geophysical Lab-

oratory.

The product of combination of two or more minerals
is then studied, and what is more, the artificial is
compared with the natural mineral, chemist, physicist,
and mineralogist uniting in the examination and em-
ploying the microscope and polariscope among other
methods and making a record of the mineral by photo-
micrography, for which the laboratory contains a
special equipment. Should any striking differences be
found the reasons for these must be investigated, and
especially the presence of impurities, which often oc-
cur naturally in a mineral that in the laboratory may
be made from chemically pure components without .
apy disturbing influences. By the introduction of a
third substance the problem becomes slightly more
complicated and the range of the investigation extend-
ed, but the results are no less sure and interesting.

After high temperature work the effects of intense
pressures must be considered, and the Geophysical
Laboratory has on its staff one' of the most expert
men in the world for high-pressure research. He was
the first to make liquid carbon and came to the lab-:
cratory from Europe especially to advance this side
of its work. Thus it is known that to produce dia-
monds and other precious stones artificially, extremes
of pressure, to imitate the forces of nature, are de-
manded. Accordingly such pressures are applied to -
the reactions taking place in the electric furnace, and
while the production of gems artificially is no more
an object of study than the formation of any other
minerals the study is interesting as showing where
such investigations may lead.

In addition to temperature and pressure must be
considered the effect of carbon dioxide and water
vapor in their solvent action on the earth in forming
minerals. The relation of water to the combining
conditions - of minerals is most important, and the
universal presence of water and carbon dioxide in all
natural rocks forces the belief that it is an important
if not a .controlling .factor. To investigate this, steel
bombs of great strength are filled with the minerals.
Water vapor or carbon dioxide at pressure is intro-
duced, and the rock is reproduced by imitating orig-
inal conditions. On account of the great pressures
the action goes on faster and at lower temperatures
than in nature, and as tle effect of the carbon dioxide
is entirely unknown the outcome of this investigation
is being looked forward to with great interest.

The conductivity of rocks for heat is another prop-
erty that must be studied in order to understand vol-
canoes and their phenomena, and especie.’ to de-
termine the effects of the intrusion of lava or other
liquid rock into the cracks of the solid rock. The:
thermal. properties of the earth-forming materials af-
ford a most promising field for investigation and. here:
the scientific staff of the laboratory is at present con-
centrating its attention.- In addition there are many
other properties as worthy of attention. A study of
the elastic properties of matter as involved in theama-
terials of the crust of the earth is now being under-
taken at the laboratory by Dr. George F. Becker of
the U. S. Geological Survey. This investigation deals
with the relation between the force exerted on rocks
and their displacement with the -idea. of determining
quantitatively how and what forces have been at work
to bring about the various displacements and changes
noted by geologists.
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ENGINEERING.

As a sure indication of returning business prosper-
ity, it is gratifying to learn from the committee of the
American Railway Association on power efficiency
that the decrease.in the number of idle cars continues,
the total number being now reduced to less than
100,000. Analysis of the returns shows that as the
demand for cars increases, the roads are repairing the
cars that were temporarily unfit for duty, and are
placing them in active service.

The record for rapidity in excavation is continu-
ally being broken at the Isthmus of Panama. The
latest instance occurred on October 22, when 313 10-
yard dump cars were loaded in 370 minutes, an average
of 1 minute and 11 seconds per car. Assuming that
they were loaded to their full capacity, a cubic yard
of material was placed on the cars every 7 seconds.
The only interruptions occurred when the dipper was
cleaned and the shovel moved forward to a new posi-
tion.

The school of target practice established on the
battleship ‘“Sardegna’” by ,the Italian Minister of Ma-
rine has shown excellent results. The competition
for the gunlayers’ prize was carried on from ships
which were steaming at a speed of 14 knots at a little
under 3,000 yards past a target measuring 23 feet by
56 feet for the heavier guns, and 10 feet by 30 feet
for small guns. The average for all the ships was 60
per cent of hits, and on some ships it rose to 75 per
cent.

According to the report of the United States Geo-
logical Survey on the petroleum industry for 1907,
nearly 18,855,691 barrels of oil were consumed that
year as fuel by the railroads of the United States.
This is an increase of over 3,000,000 barrels above the
amount used for the purpose during the preceding
year. It is estimated that ‘13,593 miles of railroad

were operated by the use of fuel oil, and the total mile- -

age by oil-burning locomotives is estimated at over
74,000,000.

The new Lackawanna tunnel through the Bergen
Hills in Jersey City, which has been driven to provide
two additional tracks and extends parallel with the
old tunnel, is nearing completion. It has been built
to facilitate the handling of the heavy suburban traffic
of the road. With a view to the probable future elec-
trification of the system, connections are being sunk
in the roof for carrying the electric conductors. The
opening of the tunnel will take place early in Decem-
ber of the present year.

The largest dredger in the world, the “Leviathan,”
recently launched for the Mersey Docks and Harbor
Board, is 487 feet long, 69 feet broad, and 30 feet 7
inches deep. Her pumps are capable of dredging
10,000 tons of sand into her bunkers in 50 minutes
from a maximum depth of 70 feet, and she can carry
these 10,000 tons out to sea at a speed of 10 knots.
The dredging plant consists of four sets of engines,
driving four centrifugal pumps connected to two 42-
inch suction tubes on each side of the vessel.

The wooden schoolship “St. Mary’s,” after sixty
years of service, first as a warship, and latterly as a
schoolship in the service of New York, has been
bought by a Boston firm for junk at a price of $5,000,
and is being broken up for the metal that is in her.
Sixty years ago she was one of the fastest warships
in the United States navy. From 1874 until October
of the present year, when her place was taken by
the “Newport,” over 1,000 boys had passed through
this famous old vessel, and graduated from her after
taking a two years’ course in navigation and seaman-
ship.

EBvidence of the profound impression made upon
France by Wilbur Wright’s recent success with his
aeroplane is shown by the statement in the Army and,
Navy Gazette that the French Ministry of Marine are
seriously considering the placing of an order. for a
large number of aeroplanes of the Wright type for
the Coast Guard Service. It is reported that a mem-
ber of the Army Commission of the: Chamber of Depu-
ties, who witnessed Wright’s feat of filying for over an
hour with a passenger on board, stated that the aero-
plane has now been developed to a point where it
will bﬁh-o.f: great value for military scouting.

Travel between New York and Brooklyn has seen
a remarkable increase during the past year. The
total travel in both directions for twenty-four hours
was. 816,000 as compared with 706,000 last year, an in-
crease of about 16 per cent. The opening of the Sub-
way tunnel and the growing traffic over the Williams-
burg Bridge have caused a decreage of travel over the
‘Brooklyn Bridge from 423,000 in .1907 to 310,000 in
1908. An analysis of the traffic across the East River
shows that the ferries carried 165,000; the Subway,
160,000; -Williamsburg Bridge, 182,000; and Brooklyn
Bridge, 310,000. Nothing could show more forcibly
than do these figures the commanding position held
by the famous Brooklyn Bridge among the transpor-
tation facilities between Manhattan Island and Long
Island.
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ELECTRICITY.

The superintendent of the Hackettstown Electric-

Light Company reports that during a severe storm
last summer, a severe lightning discharge passed
through thirty-three series tungsten lamps. The film
cut-outs in the sockets were punctured, but when
these were replaced, the lamps were found to be un-
damaged except for a slight twisting of the filament.

A very effective gas lamp has recently been intro-
duced, which has every appearance of an arc lamp,
but gives a softer and more steady light. It consists
of incandescent gas mantles, which are inverted so as
to throw all the light downward. The mantles are pro-
tected by a globe of ground glass, which distributes
the light and conceals the fact that the lamp uses gas
instead of electricity.

The efficiency of wireless telegraph for communica-
tion between the earth and balloons or airships was
recently tested near Brussels. Messages were success-
fully transmitted to a balloon, which also received
signals from the Eiffel Tower in Paris. One of the
objections- to wireless apparatus in a balloon is the
danger of igniting the gas with sparks generated by
the apparatus.

Many strong arguments are being advanced for the
installation of 25-volt wiring in buildings, so as to
permit the use of tungsten and tantalum lamps. The
principal advantage is that the same candle-power may
be obtained with a much shorter and stronger filament.
Furthermore, the lights can be run at a higher effi-
ciency. To be sure, a transformer will be necessary,
but the cost of the transformer would soon be made
up by the greater efficiency of the lamps.

At the recent electrical exhibition in Manchester, a
novel arc lamp was shown, which was provided with
carbon magazines. The carbons are arranged in the
form of flaming arc, one of the magazines being sta-
tionary, and the other movable, so as to bring the
carbons in contact when starting the lamp, and to
permit of adjusting the carbons so as to regulate the
arc. The mechanism feeds the carbons steadily, and
as soon as a carbon burns out another one is brought
into play, the burnt-out carbons dropping into the globe
of the lamp.

The Public Service Commission has granted per-
mission for the building of an electric monorail road
between Bartow Station on the New York, New Haven
and Hartford Railroad and Belden Point, City_Island.
This will be the first passenger monorail to be built in
this couniry. The system will be similar to that
used on the experimental road at the Jamestown Ex-
position. The cars will run on a single rail at the
ground, and will be prevented from toppling over by
a pair of guide rails above.

One of the indispensables of torrid India is the
punkah, or large fan, which is operated by a colored
servant to secure a draft of air and keep insects from
disturbing the sleeper. The native is not always reli-
able, being apt to doze, and for this reason efforts
have been made to dev1se a mechamcally-drlven pun-
kah. These effogts have falled owmg to.the difficulty
of duplicating the action of the hand-worked punkah,
the special value of. Whlch consists in the sudden jerk
given the fan by the natlve at each turn. Recently
an electrically- dnven punkah has- been dev1sed accord-
ing to the Electrical Review and Western- Electrlclan
in which this jerking motion is perfectly 1m1tated by a
“lath-shaped spring” covered with leather, which’slaps
the fan to and fro.

In German cities and towns conmderable attentlon
is paid to the generation of electricity from heat ob-
tained in the destruction of refuse. Statistics for a

- number of German towns show that one kilogramme

of refuse yields from 0.6 kilogramme to 1 kilogramme
of steam ‘at a .pressure of 8 to 12 atmospheres .The
followmg table has been compiled to show how much
electrical energy should be obtained per day in cities
of different size:

Inhabitants. Kg. Kw-hours.
250,000 286 2,500,000
100,000 104 911,000

50,000 47 411,000
20,000 17 149,000

Since the middle of May the St.-Clair tunnel, run-
ning between Sarnia, Ont., and Port Huron, Mich.,
has been operated with electric-locomotives. The oper-
ation has been in charge of the contractors, in order
to thoroughly test the equipment. On the 12th of
this month the tunnel was handed over to the Grand
Trunk Railroad. The St. Clair tunnel is 6,032 feet
long, with a two per cent grade at each end. Hereto-
fore it has been necessary to break up the freight
trains at each terminal into separate sections, so that
they could safely be drawn through the tunnel by a
single steam locomotive. The use of electric locomo-
tives eliminates the danger of suffocation in the tun-
nel, and permits long freight trains to be drawn
through, thus saving considerable time, which here-
tofore has been used in making up the sections.
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SCIENCE.

The latest medical protest against the smoke nuis-
ance comes from Dr. John T. Wainwright, who points
out in the Medical Record that sunlight and health
are almost synonymous terms, and that smoke means
noxious gases. To drive home his point, he cites as
modern instances the smoky towns of Manchester and
Leeds and their notoriously high death rate. There
is also a commercial side to the question. A Chicago
merchant maintains that. smoke damages $200,000
worth of his goods every year, which seems suspicious-
ly but not incredibly high.

The tuberculosis exhibits of the recent Interna-
tional Tuberculosis Congress have been sent to New
York, and are to be set up at the American Museum
of Natural History. The exhibit, by far the largest
of its kind ever collected, will be on view for at least
six weeks, in which time there will be many public
meetings and conferences on the prevention and treat-
ment of tuberculosis. These are expected to extend the
interest in the. exhibit itself and increase its educa-
tional value. The exhibit will be open to the public
from 10 o’clock in the morning until 10:30 at night-
daily and on Sunday afternoons.

A report for the calendar year 1907, just issued by
the United States Geological Survey, contains the
startling announcement that the total production of
our mineral resources is valued at more than $2,000,-
000,000. This means an increase ranging.from 5 to
40 per cent. The largest contributions to the minera)
wealth of the year were made by coal and iron, which
together represented considerably more than half of
the total. The value of the coal mined showed a gain
of about 15 per cent on 1906. The increase in iron
was somewhat less.

The Penngylvania Railroad recently sent out an in-
struction train for a three days’ trip through eastern
Pennsylvania, to deliver free lectures to the farmers
along the line. The lecturers were members of the
faculty of the State College of Agriculture. The three
coaches of the train were fitted up as lecture rooms,
and at each of the twenty-two stops forty-five-minute
talks were made. Besides lectures on increasing the
fertility of the soil, there were discourses on methods
for increasing the output of dairy products, the care
of live stock, testing seed corn and the cultivation of
alfalfa.

The devastation of the Hudson River Palisades, now
happily averted by law, finds its counterpart in the .
threatened destruction of the famous Giants’ Cause-
way. Americans are usually branded as unsenti-
mental, money-making despoilers of nature. Guilty
as we have unquestionably been, it is doubtful if
we have ever outdone the despoliation of the Giants’
Causeway, which is now occurring at the hands of a
British syndicate. The basalt of which the Causeway
is composed is an excellent road-making material, and
to be trodden under foot seems now its ultimate fate.
This latest bit of vandalism is in large measure due
to the automobile. The advent of the high-speed
motor car has brought about a necessary improvement
in the macadam road, and the best possible road is
made by the Irish basalt of which the Giants’ Cause-
way is constituted.

At one time a large part of the potassium nitrate
used in the manufacture of gunpowder was obtained
from natural and artificial niter beds, by leaching out
the niter which formed on the surface of stones and
rubbish exposed to humidity and sprinkled with liquid
excrement. During the wars of the French Revolu-
tion and Empire, when it was impossible to import
niter from India, artificial niter beds were established
in every part of France. The Committee of Public
Safety published instructions concerning their opera-
tion and Fourcroy devoted many pages to them in the
Encyclopedia. This crude process is now being re-
vived, after having been abandoned for a century.
Miintz and Bazin have taken out patents for a method
by which farmers can produce for their own use fer-
tilizers rich in nitrates, which may be substituted for
Chile saltpeter, which is increasing in price year by
year.. The process differs very little from that of
olden times, except that stones and rubbish are re-
placed by peat, which is peculiarly well adapted for
nitrification, very cheap and naturally rich in nitrogen.
Advantage has also been taken of the discoveries of
bacteriologists in regard to the properties and func-
tions of nitrifying microbes. Dry peat is ground and
mixed with one-tenth of its weight of chalk, half its
weight of water and a little phosphate of lime. The
mixture is placed, in a bed about three feet deep, in a
building where the temperature can be kept constant-
ly at about 70 or 75 deg. F. The bed is then sprinkled
with a solution of ammonium sulphate or any other
ammoniacal liquid, such as sewage, factory waste,
liquid manure, or the ammoniacal liquor of gas works.
Within one month all the ammonia is converted into
nitrate. The mixture can then be either used directly
as a fertilizer or leached for the extraction of the
niter, which can be purified and sold for industrial pur-
poses.
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THE ECLIPSE OF THE SUN AND LUNAR APPULSE IN
DECEMBER, 1908.
BY FREDERIC R. HONEY, TRINITY COLLEGE.

The movements of the celestial bodies which char-
acterize each year, are those which mark that period
with special interest for the student of astronomy.
The year 1907 was distinguished by the brilliant op-
portunity it afforded for observing our mneighbor planet
at opposition; and also for the rare recurrence of the
November transit of Mercury which
will be seen only nine times dur-
ing the present century. The year
1908 has shown nothing of this par-
ticular nature; but it is distin-
guished for the three eclipse sea-
sons which it includes. The occur-
rence of three eclipse seasons im
one year is possible only when we
have an eclipse very near the be-
ginning of the year; and this is A
only possible at intervals of-every
nine years. The year 1899 included
three eclipse seasons.

The plot, Fig. 1, illustrates the
gradual advance of the dates of
eclipses in 1908. The position of
the earth is shown for the dates of
the solar eclipses of January 3, June
28, and December 23; also for the
lunar appulse of December 7.

Fig. 2 is a plot of the moon’s
orbit for December. That part
which is represented by the full line
is above, and the part shown by the
dotted line is below the plane of
the eclipticc The point N is the
ascen&ing node where the moon
passes from the space below to that -
above the plane of the ecliptic; N’, Farth
the descending node, is the point
where she passes from the space
above to that below; and NN’, the
line of nodes, is the intersection
of the plane of the moon’s orbit with that of the
ecliptic. The position of the moon is shown for each
day from the 1st to the 28th at Greenwich noon; and
also at the time of the appulse, when the moon will
be below the plane of the ecliptic, and will graze the
earth’s shadow. The moon’s position at the time of
the eclipse practically coincides with that given in the
plot for the 23d, since the eclipse will occur between
ten and eleven minutes before Greenwich noon. The
direction in which the sun is seen from the earth is
shown for the 1st and the 28th at Greenwich noon;
also for the 7th and the 23d at the time of the ap-
pulse and of the eclipse. The sun and moon appear
to move in the direction of the ar-

b
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the shadow is longer, and its vertex may fall some
distance beyond the earth’s surface.

On . December 23, the date of the central eclipse of
the sun, when the moon will be below the plane of
the ecliptic (Fig. 2), the position of the observer (also
below the plane of the ecliptic) to whom a central
eclipse will be visible at noon is shown at O in lati-
tude 53 deg. 3% sec. (Fig. 3). Since the longitude of
the observer is only 21 deg. east of Greenwich, and

Hg1

Orbit of the Earth Orbitof

Dmh'

December

Fg4

Shadows of the Earth as Moon

Dec7.

THE ECLIPSE OF THE SUN AND THE LUNAR APPULSE IN

DECEMBER, 19808.

the date is near that of the winter solstice, the meri-
dians of Greenwich and of the observer are, in the
drawing, indistinguishable from the great circle which
represents the earth.

Fig. 3 represents the earth on December 7. On the
23d the illuminated area will extend over a little more
than ore-half of the visible hemisphere. At the sol-
stices the visible illuminated and unillumipated sur-
faces are equal, because the projection is on a plane
which is parallel to the earth’s orbit radius. At the

date of the eclipse the moon will not be far from peri-’

gee (P) which she will reach on the 26th (Fig. 2).
Her apparent diameter will not differ very much

Novemeer 28, 1908,

LAUNCH OF THE “NORTH DAKOTA.”

In the ScIENTIFIC AMEBICAN of November 14 we
published a sketch of the ‘“North Dakota,” showing
the completed ship as she will appear when viewed
from abeam, and we supplement thatsillustration with
views showing the great ship a few minutes after she
had taken the water. The photograph gives an excel-
lent impression of the huge bulk of the vessel and of
the high freeboard which she will carry forward,

where it will be serviceable in
keeping her batteries dry when she
is steaming head to sea. We
draw attention to the considerable
flare which she has at the bow
above water. This is a feature
@4 which is being generally adopted
among the latest ships, and par-
ticularly in those of the Japanese
navy.
1 The ship’s flaring bow will serve
128 to throw off broken water that
/ otherwise might come aboard, mak-
/ ing things uncomfortable for the

_,...v-%li gun sighters by dimming the tele-

scopic sights. Although the “North
Dakota” is a turbine-driven ship,
she has but two propellers instead
of the four propellers which we are
accustomed to associate- with tur-
bine marine engines. The pos-
sesgion of only two propellers is
due to the fact that this ship is
furnished with turbines of the Cur-
tis type, one of the advantages of
which is that the speed of revolu-
tion is comparatively low, a fact
which renders it possible to develop
the power on two shafts, and use
propellers of larger diameter and
more efficient design. The “North
Dakota” is of 20,000 tons displace-
ment and 21 knots speed, and she
will mount ten 12-inch guns in five
turrets and fourteen 5-inch guns in casemates.

Dans oo o

Moon

Device for Pre-cooling Green Fruit.

The Southern Pacific Company has just announced
that a pre-cooling device for preventing decay of fruit
and vegetables on which more than $100,000 has been
expended during the past year has proved very suc-

- cessful and has been adopted. This means much in

the movement of green fruit from California to the
East. Pre-cooling plants will be established at Rose-
ville and Colton, Cal.,, where the experiment work has
been carried on—one for the northern route and one
for the southern, in connection with the expenditure of
more than $100,000 for ice-produc-

rows, and are represented by their
longitudes. At the date of full
moon, when the longitude of the
sun and moon differ by 180 deg.,
the sun’s rays in the direction of
the arrow g illuminate the hemi-
sphere which is visible from the
earth. The time of full moon is 7d.
9h. 44m.; and that of the nearest
approach of the moon to the earth’s
shadow is 7d. 9h. 55m.

Fig. 3 is a projection of the earth
on a plane which is parallel to its
axis and perpendicular to the plane
of the ecliptic. In this projection
the equator, tropics, polar circles,
parallel of Greenwich, and that of
an observer to whom the central
eclipse will be vigible at noon, are
represented by straight lines. The
figure represents the- illuminated
area and that which is in shade at
the time of the appulse.

Fig. 4, drawn to scale, repre-
sents the earth, the moon, and their
shadows, projected on a plane
which is perpendicular to the plane
of the ecliptic, and parallel to the
earth’s orbit radius on December
7 (Fig. 1). The length of the shad-
ows of the earth and of the moon

ing plants.

Forty carloads at a time can be
thoroughly 'chilled within four
hours at the Colton plant and twen-
ty carloads at the Roseville plant,
where to get the same degree of
chill it would take four days in the
ordinary ice plant. The experi-
ments of the Department of Agri-
culture, which has been working
with the fruit shippers and the
Southern Pacific, demonstrate that
the greatest value lies in the rapid
reduction in temperature which
suspends absolutely the decaying
process of nature.

Air blasts passing over ice are
forced into the cars by vacuum ex-
haust which in itself removes the
immediate chemical cause of decay.

Green deciduous fruit shipments
this year are 3,000 carloads in ex-
cess of any previous year and it is
believed that with the adoption of
this system the shipments can
easily be increased to 20,000 per
year.

A machine has been designed to
show the actual working time of
any or all machines in a shop, so as

vary during the year. They are
longest when the earth is at aphe-
lion, and shortest when it is at peri-
helion. It is impossible to include
them within the limits of this page.
The length of the moon’s shadow does not differ .very
much from the length of the moon’s orbit radius, i. e.,
the distance between the earth and moon in. Fig, 4;
and the length of the earth’s shadow is about three
and two-thirds that measurement. That the moon’s
shadow on the average is about the same length as
the radius of the moon’s orbit is shown in a solar
eclipse. In the case of an annular eclipse, the shadow
does not reach the earth, Whep the eclipse is total

Displacement : 20,000 tons, Speed, 21 knots. Gumns, ten 12-inch, fourteen 5-inch,

Note the lofty forecastle deck and flaring bow,
LAUNCH OF THE “NORTH DAKOTA.”

from its maximum. The earth will be near perihelion,
and the apparent diameter of the sun will be nearly
equal to its maximum. The result will be a total
eclipse within a limited area, i. e., between longitudes
28 deg. W. and 383 deg. E.; and beyond these limits
the central eclipse will be annular. The path of total-
ity will be limited to the South Atlantic Ocean, for
which reason the eclipse will have purely an academic
interest for imhabitants of the United States.

to give an accurate record of the
cost of production. It is to show
whether the machine has been
working its full quota of hours,
and, if so, to see if the output
is in accordance with the rate set. After the time for
handling the work in and out of the machine has been
determined, it is easy to see whether it has been left
running or not during the day. The records can be
arranged to suit the conditions, and certain forms have
the lower part perforated, so that the total for the
day can be torn off for the works manager to see at a
glance how many hours the machines have been work:
ing during the day. :
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IS CONCRETE STEEL A PERMANENT CONSTRUCTION ?
BY J. A, FITZPATRICK.

An unusual example of deterioration of steel fram-
ing in buildings was recently discovered in the base-
ment floor of the Eastern Power Station operated by
the Brooklyn Heights Railroad Company at Kent and
Division Avenues, Brooklyn.

The .basement floor of the engine-room portion of the
station is divided by the masonry engine foundations
into several parallel galleries, each ten feet wide

Scientific American

in better condition than the material in the beams.
The bolts, as mentioned before, were made of wrought
iron, but the rivets were of rather a soft grade of
steel, while the beams were of the hardest grade of
steel that the writer has ever seen used in construc-
tion work. This leaves an open question as to whether
the hardening elements in the high-grade steel, car-
bon and manganese, did not assist in the decomposi-
tion.
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East where plague is indigenous; is prepared at this
laboratory. Through the courtesy of Capt. W. Glen
Liston, M. D.; D.P.H., a member of the Plague Re:
search Commission, and the Acting Director of the
Laboratory, we are enabled to describe and illustrate
the preparation of this prophylactic agent. The vae:
cine may be succinctly called a culture of the plague
bacillus, which after being grown in a suitable soil
or broth for at least six weeks, is sterilized or killed,
and to which is then added 0.5 per cent of car-

and running the full width of the building. A
sub-basement or cellar, about six feet_ below
the basement floor, leaves a clear space of less
than filve feet between the two floors. On this
cellar floor rest the jet condensers for the en-
gines above.

The basement-floor construction consisted of
6 and 7-inch steel I-beams framing into 15-inch
steel I-beamh girders. Between the beams were
segmental concrete arches, stiffened by a
wrought-iron mesh center. These arches did not
cover the bottom of the beams, but left the
flange exposed except for an occasional coat of
paint received in the early history of the sta-
tion. The steel frame was erected by the Ber-
lin Iron Company in 1890.

Considerable rust was noticed on the ex-
posed beam flanges; and as some of these ap-
peared to sag in the center, a section of arch
was removed, to see the condition of the upper
portions of the beams. In only a few cases
was there any upper portion left, the steel hav-
ing corroded to such an extent that the webs
and top flanges had disappeared entirely, leav-
ing only rust on the adjoining concrete. The
floor, instead of being supported by the steel
framing, was in reality carried by the three-
inch slab of concrete covering the tops of the
arches. ’

bolic acid. The preparation is then packed in
small hermetically-sealed glass bottles or phials,
each of which contains on the average 20 cubic
centimeters of the material, a quantity suffi-
cient for five full doses.

The medium in which the plague germs are
cultivated is produced from goat’s flesh or
wheat fiour, to which a certain proportion of
hydrochloric acid is added. This mixture is
stored in large water-jacketed jars maintained
at a temperature of 158 deg. for three days.
During this period the insoluble albumen of
the flour or meat, under the action of the hy-
drochloric acid, is converted into the soluble
albuminoid bodies known as peptones and
propeptones. The acid liquid is then neutral-
ized by the addition of caustic soda. Common
salt is thus formed. This liquid is diluted,
boiled, filtered, and decanted into large glass
flasks corked with cotton wool. The flasks are
passed into a large sterilizer, and subjected to
saturated steam at a pressure of two at-
mospheres. The result of this process is the
production of a clear, sterile, amber-colored
liquid or broth, constituting the soil in which
the plague germ is grown.

The plague germ itself is isolated either from
the blood or the bubo of a patient suffering

The writer carefully investigated the locality,
finding the following condition to exist:

The condensers employ salt water in their
operation, and much of this is ejected in the
form of spray on all sides of the condenser pits. There
being no chance of drainage, this has been allowed to
settle for years in pools on the floor, and together
with the exhaust steam from the engines above, which
found its way into the cellar, the atmosphere in the
space between the two floors was kept continuously
moist. This moisture was absorbed by the concrete
arches, and held as if in a sponge, close against the
web and upper flanges of the beams. The decomposi-
tion was probably slow at first; but as the chemical
action progressed, a space was made between the steel
and the concrete, leaving a space for air to enter, thus
accelerating the chemical action. The exposed bottom
flanges were in far better condition than the inclosed
portions of the steel, this probably being due to the
paint they received.

The wrought-iron bolts throughout the work were
in an almost perfect state of preservation. This was

The shadow sections show the original size of the 7-inch and 16-inch I-beams when
the floor was constructed. They were eaten away by rust until nothing was left
but the portions shown in dark tint, which are reproduced from a photograph,

Deterioration of steel and concrete floor.

The main sewer draining the residential section of
‘Williamsburg fiows past the station on the north side,
emptying into Wallabout Creek a few feet away from
the mouth of the intake tunnel which supplies the
water for the condensers. Traces of chlorine have
frequently been detected in the basement, and this
has undoubtedly assisted.im the decomposition of the
beams.

HOW INDIA IS FIGHTING THE PLAGUE—THE MANU.-
FACTURE AND USE OF ANTI-PLAGUE VACCINE,

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN,

One of the most important and best-known scientiflc
institutions in India is the Bombay Bacteriological
Laboratory at Parel. For some twelve years it has
been the scene oj many notable achievements in the
subjugation of the terrible epidemic which has rav-
aged the country. At first only a small plague-research

e
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from the disease. It is first purified by cultiva-
tion in test tubes containing broth jelly formed
by the addition of agar-agar to the liquid
brpth previously secured. At this juncture the
germ is examined and tested, in order to iden-
tify it definitely as the plague bacillus. Among these
tests, one of the most important is the characteristic
appearance known as “Haffkine’s stalactites,” pre-
sented by the growth of the organism in suitably pre-
pared broth. The plague bacillus thus isolated and
identifled is gubjected to cultivation in a Pasteur flask
for a period not exceeding fourteen days. The seed
multiplies considerably, and small quantities- of the
material raised in this Pasteur flask are transferred
to several larger flasks, each containing one liter of
broth, this operation being carried .out in the sowing
and testing room.

As each flask receives its quantum of the plague.or-
ganisms, it is removed to the adjacent incubating room.
This is a large apartment in which the flasks are dis-
posed in rows upon long tables extending longitudi-
nally from one end of the room to the other. Some
idea of the magnitude of the serum-preparing opera-

Inocnlating natives at a village assembly.

also found to be true of the wrought-iron mesh centers
under the arches.

The illustration reproduced here shows typical ex-
amples of the 6 and 7-inch beams framing into the
15-inch beam girders. The steel being worn to a
knife edge on the flanges, and the small portiom of
webs remaining, evidently show the effect of electro-
lysis. . .

The almost perfect preservation of the bolts 1s also
shown, and it will be noticed that the shop rivets are

Jaboratory, started by Mr. Haffkine, it has developed

into an extensive institution having a wide field of
investigation. Here it was that Mr. Haffkine first
evolved and prepared his “plague prophylactic,” which -
medium in the hands of the British administrators
has proved a highly efficient instrument for combat-
ing the disease, and which has been the means of
saving thousands of lives. )

To-day the whole -of Haffkine’s vaccine required not
only for India, but other countries throughout the

The Bombay bacteriological laboratory at Parel.
HOW INDIA I8 FIGHTING THE PLAGUE—THE MANUFACTURE AND USE OF ANTI-PLAGUE VACCINE,

tions may be gathered from the illustration of this
department, showing several hundred flasks under in-
cubation. The flasks are left in semi-darkness for at
least six weeks. During this period the germs mul-
tiply enormously. When it entered the incubating
room the broth was perfectly clear, but upom with-
drawal it is.turbid, because of the vast increase in
the number of plague bacilli.

It will be realized that in the preparation of this
vaccine, it is imperative that the culture medium
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should propagate plague organisms. solely. Conse-
quently, upon the conclusion of the incubation period,
the flasks are returned to the sowing and testing room.
A small quantity of the contents of each flask is care-
fully withdrawn with aseptic precautions, and trans-
ferred to a broth jelly tube. In the course of from
twenty-four to forty-eight hours, the germs grow upon
the surface of this tube. In precisely the same man-
ner as the farmer can: recognize the nature of the
crops on his land, so can the bacteriologist distinguish
the appearances of his germs, and detect the presence
of any other bacillus in addition to that of the plague.

Should the appearance indicate that plague organisms.

alone are existent, the flask which has been so sam-
pled is passed on to other departments for further
manufacture and tests.

The next stage is the sterilization of the vaccine.
The germs, which up to this point have been so care-
fully tended and cultivated, are killed. The flasks are
immersed in water, and subjected to a temperature
of 131 deg. F. for fifteen minutes. At the end of this
period the material will be found absolutely sterile
and containing no living organism. At the same.time,
however, it might be possible for some latent organism
to develop and thrive in or enter the broth subse-
quently, in which event serious complications would
result, as experience has strikingly demonstrated. Con-
sequently, at this stage the vaccine undergoes what
constitutes one of the most important phases in its pro-
duction, and upon the fulfillment of which its purity
and safety vitally depend. This is the addition of
0.5 per cent of carbolic acid to the broth, to render
it an unsuitable soil for the growth of any germ.

After carbolization the serum is ready for bottling.
The vessels in which it is sealed for distribution are
ot peculiar shape, as may be seen by reference to
the illustration. By means of an air pump and other
special apparatus, the bottles are vacuumized and
hermetically sealed. They are then packed into iron
boxes, which are placed in large ovens and submitted
to a temperature of about 390 deg. F. for three and a
half hours, which action kills any bacteria that may
be lurking within the bottles. As it is withdrawn
from the oven, each iron box or crate is immediately

sealed, and the word ‘sterilized,” together with the ~

date, is imprinted on the exterior. The boxes are now
ready for receiving the charges of the vaccine, and
this work is carried out in the decanting room.

The charging of the bottles from the fiasks of car-
bolized vaccine is a delicate operation, requiring great
skill in order to prevent amy possible chance of the
vaccine coming into contact with the open air even
for an instant.

The bottles after being filled are set on one side for
a week, a sufficiently long period to permit of the
multiplication of any germ that may have gained an
entrance to the vaccine during decanting. The aver-
age mumber of bottles that can be charged from the
contents or “brew” of each fiask is forty-five, and each
batch is preserved, so that in the event of a “brew”
subsequently evidencing contamination, the bottles
charged from that particular affected fiask may
be instantly ascertained and destroyed. Two bot-
tles are selected from: each ‘“brew,” and are sub-

jected  to searching tests carried out in two ways—:

aerobically and anaerobically. In the former tests, all
those bacilli which require oxygen for their develop-
'ment are- discovered, while the second process serves
to reveal those organisms which can thrive only' in
the absence of oxygen, such as the tetanus bacillus.

These tests proving satisfactory, the brew is pro--

- nounced fit for use, and is passed through the' last
stage of its manufacture. This is the securing:of a
‘small sample of each phial for retention in the labora-
tory. A small portion of the fluid is forced into the
long neck of the:phial.. The neck is' then heated in
a blow-pipe flame near the: shioulder- of the bottle,

melting the glass and separating the neck from the.

body of the phial, and-at. the-same time hermetically

sealing both:the bhottle and the neck simultaneously. .
BEach sample carries a duplieate of the.label and date"

on the body of the phial, while all the samples  col-
lected from a: gingle “brew’ are stored in a:sheet of
corrugated paper and: preserved. in: the laboratory.

Should, therefore, any-suspicion regarding-the condi--

tion of a phial- when sent out arise, or complications
attend inoculation, the laboratory can easily substan-
tiate the_ sterility of the vaccine sent out by testing
the sample, and moreover can ascertain whether the
serum has been retained for too lengthy a period be-
fore being used. Imn this way not only is-the public
safeguarded, but the laboratory is protected against
false charges. )

Haffkine’s serum being a dead prophylactic agent,
it has to be injected beneath the skin and introduced
into the blood stream of the patient by means of a
syringe, unlike vaccination, where the living vaccine
is simply placed upon an abrasion of the skin. The
operators who are privileged to carry out the inocula-
tion are specially trained in the methods of fulfilling
the operation, and the vaccine is supplied only by the
laboratory to those certified as competent for the work
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despite its simple character. There is thus no possi-
bility of the vaccine falling into the hands of unskilled
or unscrupulous persons. Should any calamity befall
a patient from inoculation, the responsibility for the
misadventure can be brought home, since the various
hands through which that particular dose of vaccine
passed can be traced and checked from the first. stage
of preparation to its application.

The vaccine thus prepared, if preserved in a cool
dark place, will retain its full efficiency for a period
of eighteen months, though of course it is expedient
that it should be used as soon after being received as
possible. After retention for eighteen months, how-
ever, the old vaccine should be destroyed.

The medical officers experience no little difficulty at
times in securing the consent of the natives to inocula-
tion. As a rule, the operators collect the influential
leaders of the people, and secure their interest in the
proposal. The advantages of inoculation are care-
fully explained, and they are urged to persuade their

less educated tribesmen to consent to the ordeal. About .

one hundred people are thus possibly assembled, and
those who volunteer to undergo the operation are duly
inoculated before the community. The painlessness of
the operation thus being demonstrated, many waver-
ers will frequently follo'jw the example of their friends,
and in this manner a number of people may be inocu-
lated at the one meeting. -

Inoculation: itself is' simply- and quickly carried out.
The most convenient spet on' the body is the back of
the left upper arnr about midway between the shoul-

~der and the elbow.. The skin is first well scrubbed

with a five: per cent of carbolic lotion,  and is then
puckered up between the thumb and fingers of the

¢ left hand, the needle being injected into the skin in

a sloping direction more or less parallel with the
surface, care being observed to avoid the big vessels
and not penetrating the muscles, but at the same time
entering the subcutaneous tissue. The dose is then
slowly injected, the needle withdrawn, and a few
pads of cotton wool dipped in the carbolic solution
applied for a few minutes.

The symptoms of inoculation commence as a rule
in from three to five hours, and consist chiefly of swell-
ing and pain at the seat of inoculation, accompanied
by a rise of temperature. As the pain becomes more
acute by the movement of the affected part, it is ad-
visable to give it a complete rest for about thirty-six
hours. The fever generally lasts from twenty-four to
thirty-six hours, but pain at the seat of inoculation
generally prevails for three or four days. As, how-
ever, the vaccine acts differently on various people, a
uniform reaction cannot be obtained, fever being
almost absent in some cases; but the fact that there
is an absence of reaction does not necessarily imply
that the inoculation has not “taken,” as would be said
under similar circumstances after vaccination for
small-pox. The doses range from 0.2 cubic centimeter
for an infant to 4 cubic centimeters or a full dose for
an adult. )

Careful observations have been carried out to ascer-
tain the efficacy of the anti-plague vaccine in decreas-
ing the mortality arising from the disease. Although
inoculation does not necessarily signify immunity from
attack, yet as in small-pox' vaccination it insures a
lower preportion in mortality'. For instance, in the
Punjaub, out of 49,433 cases of plague among. 639,630

uninoculated persons, 29,723 cases proved fatal—a case-

mortality of 60.1 per cent. In the same area there
were:186,797 members of the population who had under-
gone inoculation. Out of this number, 3,399 fell vic-

.tims. to' the plague, but the mortality was only 814,

representing a‘case mortality of 23.9 per cent. In other
districts even more striking results have been obtained,
the 'sum of which conclusively proves that in this

prophylactic agent the authorities have an' efficient

scientific instrument for reducing.the effects of the

scourge.. 'In addition to supplying the' whole of the
country with the-necessary vaccine, the Bombay Bac--
teriolagieal Laboratory prepares supplies for the medi--
cal officers in other parts of the world where the epi--

demic is rampant; and it speaks volumes for the

care and skill with . which the agent is prepared, that:
gince the above-described processes of manufacture:

Have been adopted, and the many precautions enforced
to insure absolute sterility of the vaccine, out of the
thousands of phials' that have been distributed, not
one single instance of contaminated vaccine has been
discovered. The institution, moreover, performs other

‘highly valuable offices in connection with the bacterio-

logical treatment of disease and plague research, and
it was here that the epoch-making discoveries in con-
nection with the etiology of plague were made by a
commission working on the facts and materials which
had been accumulated after ten years of patient labor

" on the part of the staff of the laboratory.

-
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An authority states that the best test for cylinder
oils i8 to heat them in a curremt of air for one hour
at the temperature corresponding to the steam pres-
sure at which they are to work. The loss in weight
should not exceed 0.6 per ceat,
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THE MYSTERIOUS AEROLITE.
To the Editor of the SCIENTIFIC AMERICAN:

-In your issue of November 7, 1908, under the head-
ing “Was This an Aerolite?” Mr. Park Marshall, of
Nashville, Tenn., writes a very interesting account of
what be believes to have been a meteor. He declares
that from his position the crash of the impact was as
a great explosion of dynamite accompanied by a slight
vibration of the earth, and that it was audible through-
out several counties, including Franklin, Coffee, War-«
ren, and Grundy, of Tennessee.

He adds that “so great was the interest and excite-
ment created by this aerial disturbance, that citizens
telegraphed to and fro from town to town seeking in-
formation, and that it is the chief subject of query
and discourse to this day at the places mentioned.”

I find that on September 8, at about 10 A. M. (which
he mentions as the exact date and time in his corres-
pondence to have been the hour in which that section
was so terrified by this “aerial disturbance”) a ship-
ment of dynamite was exploded at Wartrace, Tenn.,
on the N. C. & St. L. Railway.

As the writer states that he was at Estill, Tenn,, at
the time, which is only a very short distance from the
scene of the explosion, may I with apologies suggest
that it was this explosion which your correspondent,
Mr. Park Marshall, heard? E. B. HoYTE.

Nashville, Tenn., November 14, 1908.

A $500 Prize for a Simple Explanation of the Fourth
Dimension,

A friend of the SCIENTIFIC AMERICAN, who desires to
remain unknown, has paid into the hands of the pub-
lishers the sum of $500, which is to be awarded as a
prize for the best popular explanation of the Fourth
Dimension, the object being to set forth in an essay
the meaning of the term so that the ordinary lay
reader can understand it.

Competitors for the prize must comply with the
conditions set forth in the ScIENTIFIC AMERICAN of
November 21, 1908,

Oliver Weldon Barnes.

Oliver Weldon Barnes, a well-known old-time civil
engineer, died on November 17, still active in his pro-
fession up to the last, despite his advanced age.

Mr. Barnes in 1847 joined the pioneer surveying
corps of the western division of the Pennsylvania
Railroad. He made the final location of the daring
lines which then distinguished that division.

" Mr. Barnes in the course of his career was in charge
of the engineering for many railroads, including the
Boston, Hartford & Erie.

The Current Supplement.

The current SuPPLEMENT, No. 1717, opens with a
plea by Frederic A. Lucas for the preservation of the
fast-disappearing whale. Prof. P. Gruner gives a his-
torical review of theories of electricity. S. E. Brown
tells how the Paris telephone switchboard, recently
destroyed by fire, was rebuilt by an American firm in
record-breaking time. The construction of the Ger-
man automatic stamp-vending machine is described in
detail. Stanley C. Bailey discusses the question
whether precious stones can be manufactured. The
manufacture of catgut for surgery is described at
length.. Dr. Gustav Glock propounds a theory of the
ascent of sap in plants.. The Kuch quartz mercury
lamp" is described by O.. Bechstein. The SCIENTIFIC
AMERICAN’S English correspondent writes on a 325-
horse-power kerosene motor .for use in Italian sub-
marine boats. The Cowper-Coles process of making
copper tubes, sheets, and- wire direct is explained.
Prof. J. C. Kapteyn: presents a- Very striking picture
of:the motion of our solar system through space. The
usual notes are also published.

A New Method of Electric Welding.

L. S. Lachman' has devised a new process of elec-
tric welding; which makes it possible to employ
steel instead. of malleable iron in’ the manufacture
of numerous: articles; AsS two pieces of metal of
unequal’ sections' cannot be welded together satisfac-
torily. Lachman has:one piece cast with a projecting

~ edge and-the:other with a po"int.t The two projections,

forced: together, by a hydraulic press, are included in
an electric cireirit,.of which they form the segment of
highest resistance. Hence, when a strong current is
caused to fiow’ through them, they are heated nearly
or quite to the melting point and, being subjected to
great pressure, quickly become welded together, and
attach themselves to each other more firmly than they
could be attached by means of rivets, because there is

‘no break in the continuity of the metal. :

————— 4 B -

Acid-resisting Cement.—A recent issue of the Brass
‘World gives the following formula for an acid-resist-
ing cement, for tanks, floors, etc.: Silicate of soda
(water glass), 6 parts; glycerine, 1 part; red lead, 3%
parts; fine cinders, 10 parts. The silicate of soda and
glycerine are mixed and then the red lead and cinders
added to make a mass resembling putty. This cement
soon sets or hardens, and when heated to the tempera-
ture of boiling water, unites with brick or Portland
cement to form a strong joint.
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THE HEAVENS IN DECEMBER.
BY HENRY NORRIS RUSSELL, PH.D.

Morehouse’s comet, for the last two months the
most noteworthy object calling for our attention, is by
this time so low in the west at sunset that it can no
longer be well observed. R

We may turn our attention in another direction,
and consider some results recently published by Prof.
Lowell, concerning the atmospheres of the major
planets.

No substance is perfectly transparent; but all known
bodies absorb the light which passes through them, to
a greater and greater extent as their thickness in-
For most transparent materials, this absorp-
tion is general; i. e, it affects light of different colors
(or wave lengths) very much in the same way. But
some substances show a selective absorption for light
of particular wave lengths; that is, they absorb this
light strongly, while letting through that of closely
neighboring wave length almost undiminished.

All hot gases act in this way; for example, the sun’s '

atmosphere absorbs light of the same wave lemgths
it emits, producing the familiar Fraunhofer lines of
the spectrum. But some cold gases, though emitting
no light, show a similar absorption. Among these are
oxygen and water vapor, which are responsible for
many lines in the solar
spectrum as we see it.

That the absorbing med-
ium is in our atmosphere
and not in the sun’s, is
proved by the fact that
these lines increase in
strength as the sun sinks
lower toward setting; that
is, as the thickness of air
through which we look
increases. The water-
vapor lines, too, change
with the varying humid-
ity of the air.

Almost all the lines in
question are at the red
end of the spectrum, and
for this reason have been
very difficult to observe in
the spectra of other bod-
ies than the sun; for the
extreme red is very faint
to the eye, and wholly
without effect on ordinary
photographic plates.

But the workers at the
Lowell Observatory, using
the new red-sensitive
plates and making long
exposures, have succeeded
in obtaining photographs
of planetary spectra,
which in the case of Jupi-
ter and Saturn at least,
extend as far into the red
as eye observations could
possibly go under any cir-
cumstances.

The results are of great
interest. For all four of
the outer planets the lines
due to atmospheric oxy-
gen are stronger than for
the moon (used for com-
parison to show the influ-
ence of our own at-
mosphere). We may hence
conclude that their at-
mospheres contain oxygen.
Similarly, in the case of Uranus and Neptune, there
is reason to believe that hydrogen, and perhaps helium,
are present in their atmospheres. But in all four
cases, the strongest bands in all the spectrumm are
those, far out in the red, due to water vapor, which
are very much heavier than those produced by one
atmosphere alone. So it appears that the vapor of
water is a principal constituent of their atmospheres.
In our own it is present only in a small percentage;

8
Z;
3
S|
=
(=)
S|
=
3t
=

At 11 o'clock: Nov. 7.
At 10V o'clock: Nov. 14,
At 10 o'clock: Nov. 22

but this would be greatly increased by a moderate rise.

in temperature, which would increase evaporation
from the ocean. If the earth’s surface temperature
should in any way be raised above 212 deg. F. the
oceans would begin to boil, and we would soon. have
an atmosphere composed mainly of water vapor,
which in this case we would call steam..

We are thus led to believe that the outer: planets:

are hotter than the earth. This has long been sus-
pected, in the case of Jupiter, on account of the very
rapid changes of the cloud-like markings upon his
surface; but this new evidence, applying to all four
planets, is still stronger. How hot they are, we can-
not of course estimate; but it looks very likely that
.these planets consist of a nucleus hot right up to its
surface, veiled in dense, unbroken clouds, floating im
an atmosphere largely composed of steam.

Scientific American

THE HEAVENS,

Studying our map, we see that the winter constella-
tions are now fairly in sight. Orion is well up in
the southeast, with Aldebaran above him, and Sirius
flashing and twinkling below.

Due east, and to the left of these constellations,
are Auriga (with the great yellow star Capella),
Gemini, and lowest down Procyon in Canis Minor.

Perseus, Andromeda, and Aries are almost overhead.
Pisces, Cetus, and Eridanus fill a very large and dull
region in the southern sky. The bright star low. in
the southwest is Fomalhaut. The one above it, not
shown on the map, is the planet Saturn.

The great square of Pegasus is high up, west of

the zenith. Far below, just on the horizon, Altair is

setting. Vega is likewise very low, almost due north-
west, with Cygnus above. i ,
Cassiopeia and Cepheus are above the Pole, Ursa
Minor and Draco below, and Ursa Major lower still,
east of north.
THE PLANETS.
Mercury i8 morning star till the 23d, and after-

ward evening star, but is too near the sun all through',

the month to be wéll seen.
Venus is morning star in Libra and Scorpio,.and
rigses about 4:40- A. M, in the middle of the month.
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Mars is likewise morning star, very near Venus at
the beginning of December; but as his eastward mo-
tion is much slower than hers, she draws away from
him, and is about 20. deg. distant at its. close.

Jupiter is in quadrature with the sun on. the 5th,

' rises about 11:30' P. M., and crosses the meridian at.

6 A. M. g

Saturn is. also in quadratu_fe, on the:25th, but, being
east of thie sun' instead of west, crosses the meridian:

at’ 6 P. M. and is visible all: the evening.

Uranus is approaching: conjunction with the sun,
and is: unobservable.. *Neptune is nearing opposition,
and can be observed after 10 P.M. or thereabout.

THE MOON.. :

Full moon occurs at 56 P.M. on December 7, last
quarter at 4 P. M. on the 15th, new moon at 7 A. M. on
the 23d, and first quarter at 1 A. M. on the 30th.

The moon. is nearest us on the 26th, and farthest
away on the 14th. She is in conjunction with Saturn
on the 2d, Neptune on the 10th, Jupiter on the 14th,
Mars on the 19th, Venus on the 20th, Mercury on the
23d, Uranus on the 24th, and with Saturn agaim on
the 29th.

At 1 A. M. on the 22d the sun reaches its greatest
southern declination, and in the language of the alma-
nac “winter commences.”
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ECLIPSES.

There i8 an eclipse of the sun this month, and there
comes very near being one of the moon.

The former, which takes place on the 23d, is visible
only in the southern hemisphere. The track of central
eclipse crosses South America, about 30 deg. below the
equator, passing a little north of Buenos Ayres. A
large partial eclipse will be visible in the morning all
through Argentina, Chile, and southern Brazil. The
rest of the shadow track is all over the ocean, pass-
ing about 1,000 miles south of the Cape of Good Hope,
so that a partial eclipse will be visible in South Africa.

At the time of full moon on December 7, the moon
just grazes the earth’s shadow. If it was a few miles
farther north, it would enter the shadow, and there
would be a small partial eclipse. As it is, we may
be interested, if we watch the moon rise that evening,
in. knowing that it is as nearly full as the moon can
possibly be without getting into the shadow of the
earth.

Princeton University, Observatory.

Electro=-acoustic Method of Measuring Distances at
Sea,

Debrix has invented an ingenious method of meas-
uring the distance of a vessel which cannot be seen,
because of darkness, fog,
or intervening objects.
The method is based on
the difference between the
velocities of sound and
Hertzian waves.

At the receiving station,
which we may suppose to
be a lighthouse or sema-
phore station on the coast,
a train of clockwork causes
a pointer to move over a
divided dial at the rate of
one division per second.
The clockwork is started
by a Hertzian wave, which
is sent out by the ship
simultaneously with a
sound wave, produced by
a gun, siren, or whistle.
As the propagation of
Hertzian waves is practi-
cally instantaneous, the
pointer may be regarded
as starting at the instant
at' which the sound wave
leaves the ship. The ob-
server on shore watches:
the pointer and notes its
position at the moment the
sound reaches his ears.
The distance of the ship is
then obtained by multiply-
ing the number of divi-
gions traversed by the
pointer by the velocity of
sound (about 1,100 feet per
second).

The position of the ship
can be determined with
greater precision if the
Hertzian and auditory sig-
nals are received by two
shore stations, which can
communicate with each
other by telegraph. The
distance of the ship from
each station having been
found, the ship’s position
on the chart will be at the
intersection of two circular arcs drawn about the sta-
tions, as centers, with radii equal to the two distances.
The result might be communicated to the ship by wire-
less telegraphy.

A still better plan would be for each of the chain
of coast stations to emit, at regular intervals, simul-
taneous Hertzian and auditory signals (the stations
being distinguished by peculiarities in the signals, as
lighthouses are now differentiated). Then any ship
provided with the simple receiving apparatus described
above could determine its-position at any time and
make its way safely to port.—Cosmos.

_— e —

A motor-operated revolving door has recently been
installed in a Boston store, which differs materially
from the ordinary type. The door is 10 feet in diam-
eter, and is fitted with six wings, which are so ar-
ranged that if they come in contact with any person,
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- they will swing back out of the way. The doors will

swing in either direction, so that in case of a panic
the crowd can pass out at either side, the doors fold-
ing before them. A quarter horse-power motor drives
the door at a speed of about six revolutions per min-
ute. After'a wing has been swung out of its normal
position, it returns under the action of the spring,
but its motion is controlled by an air check.
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AN AUTOMOBILE HOE.

BY JACQUES BOYER,
An automobile hoe, or cultivator, represents a recent Pportant, especially in the cultivation of beets.
application of automobilism to light agricultural mach- >

Scientific American
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adapted to accomplish, rapidly and neatly, the prep- Optical Properties of Colloidal Solutions of Gold.
aration of the ground before sowing, which is so im- The study of the remarkable phenomena exhibited

by the colors of colloidal solutions of gold was .com-
menced, and pursued with some success, by Faraday,

inery. The new implement, which is designed especially Electric Cleansing Compound.—Spot removing prep- but no further progress was made until the recent

for the cultivation of beets
and other crops planted in
rows, has six blades and
is driven by an explosion
motor, by means of gear-
ing. The chassis, con-
structed of steel angle
bars, is pointed in front
and rests on four wheels,
of which the front pair
serves for steering and
the hind pair for driving.
In the front of the ma-
chine is a two-cylinder,
four-cycle motor of 10 or
12 horse-power, which may
be adapted to burn either
carbureted alcohol or gas-
oline by an easily effected
change in the carbureter.
The feed and escape
valves may be controlled
by hand, and the ignition
is furnished by accumula-
tors, an induction coil and
electric bougies. The bear-
ings are continuously lu-
bricated by a mechanical
device. The cylinders are
cooled by water, which is
continuously pumped
through a radiator of the
wing type, which is shown
very clearly in one of the
photographs (Fig. 2). On
the axis of the flywheel
and almost surrounded by
its rim is a conical fric-
tion clutch, so constructed
as to exert no lateral
pressure - on the collars.
This clutch is connected

by an elastic sleeve with -

the speed changing box,
which contains two trains
of gearing, one for for-
ward, the other for back-
ward motion, the latter
effecting a reduction of
speed in the ratio of 1 to
3. The differential is con-
trolled by an endless
screw. The maximum
speed of the machine is
about 2 feet per second or
a mile and a quarter per
hour. Because of the re-
duction mentioned above
the speed backward can-
not exceed 8 inches per
second. The driver sits
in the center of the ma-
chine and steers by means
of a Galle chain connected
with the front pair of
wheels. But the appa-
ratus is so arranged that
the position of the opera-
tor may be varied to suit
the requirements of the
work. In some cases he
walks behind the machine,
where he can watch the
hoes and regulate the
speed accordingly. On
reaching the end of the
row the machine turns on
one of its driving wheels
as on a pivot, and that
wheel returns along the
track made by it in com-
ing. This maneuver, which
is illustrated in one of the
photographs (Fig. 2) is
easily effected by means
of the differential.

The automobile hoe com-
plete weighs 2,750 pounds,
and cultivates a strip
more than 8 feet in width.
Over horse hoes it pos-
sesses the advantage of

Fig. 8.—The automobile hoe with bonnet removed to show mechanism.
AN AUTOMOBILE HOE.

invention of the ultrami-
croscope made it possible
to prove the absolute uni-
formity of the particles of
gold in a given solution.

'W. Steubing has indicat-
ed a new method of in-
vestigation, by which the
quantity of light diffract-
ed laterally by the colloi-
dal solution can be meas-
ured. He begins by pre-
paring a number of gold
solutions of each of the
characteristic colors (blue,
red and violet) in suc¢h a
manner that the solutions
are very permanent, pure
in tint and as much alike
(for any one color) as
possible. These solutions
are first examined with
the wultramicroscope for
the purpose of determin-
ing the color, luminosity
and size of their particles.
Two series of observations
with the spectrum photo-
meter follow. In the first
series’ the absorption of
various rays of the solu-
tions (suitably diluted) is
measured; in the second
series the color and im-
tensity of the light dif-
fracted by the solutions
are determined. The po-
larization of the light is
next studied with the
ultramicroscope in com-
bination with a Babinet
compensator. A second
very careful examination
with the ultramicroscope
alone is then made, for
the purpose of making
sure that no change has
taken place in the solu-
tions, Finally, the quan-
tity of gold is measured
by two electrolytic meth-
ods.

In general, it was found
that most the incident
light was absorbed by the
particles of gold and only
a small fraction was dif-
fracted. It was shown
also that the color phe-
nomena could not be ex-
plained by resonance. The
lateral radiation from red
solutions (containing
green particles) was maxi-
mum for wave lengths be-
tween 560 and 570uux. In
blue solutions (containing
reddish yellow particles)
a weak maximum was
found at 570ux and a
stronger maximum in the
red. The violet solution
(containing both green
and. reddish yellow parti-
cles) is equivalent to a
mixture of the red and
blue solutions. The dull
green solution (containing
yellowish particles) exhib-
itdd a feeble luminosity
with no well-marked max-
imum.

The curve of absorption
of colloidal gold does not
coincide with that of mas-
sive gold. The red solu-
tions showed a well-mark-
ed maximum of absorp-
tion at 525 to 530uu. The
blue solutions showed a
minimum absorption at
490up and an ill-defined

suppressing the trampling of the young plants, in ad- aration. To 500 parts of water add 30 parts of gly- maximum in the yellow, orange, or red. The ab-
dition to greater umiformity of action. Hence it will, cerine, 7 parts of the strongest caustic ammonia, and ‘sorption of the grayish green solution was almost
. doubtless, be generally employed wherever drilled 30 parts of ether, mix all thoroughly, then add 500 uniform throughout the spectrum. The diffracted

- crops are cultivated on a large scale.

By the substi- parts of water and 30 parts of white olive oil soap, light was found to be partially polarized, the maxi-

tution of blades of special form the machine cam be ghaking thoroughly until everything is dissolved. mum polarization occurring with a deviation of 90
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deg. The ultramicroscopic examination of the red
and blue solutions by polarized light revealed consid-
erable differences in the form of the particles. With
the red solution the diffraction disks were always
circfilar, but with the blue solution they were often,
curiously deformed. In general, the phenomena ex-
hibited by the blue solutions were far less uniform
than those of the red solutions.

o

THE GUIDING LIGHTS OF OUR COASTS.
BY C. H, CLAUDY,

The goal toward which the Lighthouse Board of this
country is striving, is a continuous chain of lights,
completely encircling the United States and
possessions, and, in the case of rivers and
inland seas, bounding the waters om all

Scientific American

A diagram is reproduced with this article, showing
the relative range of lights of the different orders and
the relative intensities of a flash and a steady beam.
All the light available is concentrated into the flash.
In the steady beam, which has no intervals in it, the
light covers a broader space, and 8o cannot cover it so
far. That is one reason for making most first-order
lights, which are to be seen at a great distance, very
high, when they are fixed, and flashing whenever possi-
ble, 80 as not to interfere with near and similar lights.

The flames which come from the lamps are largely
transparent. So, of course, are all other similar flames.
If flames were not transparent, there could be no ad-
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lamp and lens system is carefully adjusted, until all
the light from the flame in the focal plane of the sys-
tem is being sent to the place where it is most needed.
In some lighthouses, usually for range light pur-
poses, the light is all to be concemtrated in one beam.
This is done by concentric rings of prisms and a cen-
tral bull’s eye and a reflector. Vessels getting such
a light in range, either by itself or with another light,
and running déwn the beam, are safe from obstructions
which may be nearby the range lights, or beams of
light, marking out the channel to be followed.
1t is frequently asked of light keepers, why elec-
tricity is not used in place of mineral oil. An elec-
tric light is expensive to install, and difficult
and expensive to maintain. There is always

gsides, so that a ship may never leave the
area of light thrown by one lighthouse, be-
fore entering the circle of light of another.
As fast as Congress will appropriate the
money, the gaps are being filled.

But what makes the light? When the
curious inquirer is told ‘“kerosene,” he nat-
urally wonders why his own student lamp
does not give a better one, if the same oil
in the lighthouse sends its beam from five
to twenty-five miles. _

Various methods of lighting were in use
until 1840, when a new system was intro-
duced of employing nearly true paraboloid
reflectors and better glass lenses. In some
cases these reflectors gave a light which is
not surpassed even to-day, except when han-
dled with intelligent care. In 1852, when
the present Lighthouse Board was instituted,
the Fresnel system of lenticular glasses was
introduced from France, and still remains.
The first cost is great, but by the saving
in oil over the reflector system this is soon
reduced. With any reasonable care, a fine
light always results; and it is impossible
for a keeper to maintain a poor light with
this apparatus without flagrant disobedience
of instructions.

The accompanying illustration shows a
first-order lenticular apparatus. It gives a
flash every four seconds, alternate flashes

difficulty in keeping the arc exactly in the
focal point of the lenses, the carbons never
burning twice alike, and constant watching
being necessary. Failure to have the light
source exactly in the focal point of the lens
results in sending the light rays up or
down instead of straight out where they
are wanted. Electricity, while superior in
penetrative power in a fog, has no advan-
tage over a powerful oil lantern in clear
weather. Mineral oil, colza oil, or lard oil
lights of the first order could be seen a
hundred miles were it not for the curvature
of the earth; and as long as the light is
visible long before the coast is, all pur-
poses are served.

It is only within recent years that min-
eral oil has been in use. Lard oil succeeded
colza oil, and was used exclusively up to
1880, and with mineral oil up to 1889. Since
the latter year, mineral oil has been used
entirely, except where electricity has been
experimented with, or coal or acetylene gas.
So far, coal oil, for power, efficiency, clean-
liness, ease of operation, and cheapness,
holds its' own against all other means of
light making.

Electricity, if it can be successfully in-
stalled, is the best light; but through ex-
pense of maintenance, and in the inability
to get skilled attendants for such a light for
the price the law sets on keepers’ services,

being of slightly different duration. It will
be seen that there are more or less complete
lenses in the center of the apparatus, sur-
rounded by more or less complete rings of prisms.
Above and below are other sets of prisms, which catch
the spreading rays of the central light and send it
out straight toward the horizon.

Even with such an apparatus, no common lamp can
supply the light. First-order lamps have five wicks,
one inside the other, and are fed with oil by a pump
and pipe system. The oil is fed to the wicks so that
it reaches the ends, where the flame is, in the right
time and in the right quantity. It is difficult to look
at it, so intense is the light. In the lenses rather
than in the lamp is the secret, for they pick up and
utilize nearly all the rays of light+*which ordinarily
go astray. The Fresnel apparatus collects almost all
of this waste light, and reflects and refracts it out in
one great broad beam of light, parallel to the surface
of the sea, where it is needed.

First-order revolving Fresnel lamp.

vantage in having one flame inside another, and a
third inside the first two, etc. The lights from the
inner ones could not get out, and would do no good.
Pictured with this article are flames of a first-order
and a third-order lantern, to illustrate the transpar-
ency of the flames. These photographs were taken
in a fraction of a second, and developed with great
care, 80 as not to block up the ddlicate tracery of
detail. As it is, the reproduction necessarily loses
much of the fineness of the original.

The irregularity of the flames is of less importance
than the maintaining of a solid band of flame across
the focal plane of the system, which is shown in the
larger flame photograph, by black lines. It is from
this point that the lenses take the light which they
project out to the horizon, this part of the flame being
the brightest and the steadiest. The relation of

Third-order flame.

it makes slow headway. The Lighthouse
Board, however, keeps fully informed as to
all improvements in such apparatus, and is
anxious to experiment further whenever Congress
will provide the fumnds.

The traveler who cruises up the coasts, and who
sinks one light before picking up another, may know
that somewhere in the dark circle is a spot picked
for the foundation of a light which will be erected as
soon as funds and time allow.

It is reported that from 2,500 to 3,000 tons of
electrolytic copper will be required for the electrifica-
tion of 1,310 miles of railroad in Sweden, the conver-
sion of which from steam to electricity has been de-
cided upon. The lines concerned are all to the north
of Stockholm except the Charlottenburg and Laxa and
the Gothenburg and Stramstad lines. The system will
be fed from five power stations, and work will be com-
menced early mext year.

T\
Fixed Eclipse Eclipse Eclipse every Fixed light Fixed .Eclipse  Fixed light, Fixed  Eclipse Fixed light PFixedlight Fixed Eoipse Flash Fixed
light. every every 20 and every flash every lght, every flash every light. every flashes with- flashesevery light. every 20 every8 light.
minate. 80 d 3 d 4 minutes. 80 seconds. 3 minutes, 80 seconds, out eclipses, 3 minutes. seconds. minutes.
v 1st order — - 2nd order — 8rd order —————— ‘——3rd order————4th order—

(small)

Diagram showing relative intensities of lights of different orders and different characters.
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The Editor of Handy Man’s Workshop will be glad to receive any
hints for this department and pay for them if available.
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Che Christmas. Tree.

A REVOLVING CHRISTMAS TREE.
BY J. A. BERGSTROM.
There is nothing more impressive at Christmas time
than a revolving Christmas tree, lighted by electric
lamps. The following illustrates a simple yet imex-

THE MOTOR MECHANISM AND WIRING OF THE
REVOLVING TREE.

pensive way of arranging a revolving Christmas tree,
that will not upset and is easy to put up and take
down year after year. The initial cost is the only
one except the recharging of the batteries every year,
which can be done from an ordinary lamp socket, us-
ing a number of lamps as a rheostat.

First locate in the ceiling, at the selected place for
the tree, a beam or lath, and with the point of a sharp
knife cut out a V in the ceiling paper, and bend the
point of the paper to one side. Into this exposed part
of the ceiling screw a hook about 3/16 inch in diam-
eter. To this the tree is hung as hereinafter described.
When the tree is taken down and the hook unscrewed,
the V-shaped piece of paper may be pasted back to
cover the hole and leave no marks in the ceiling.

The inside or stationary nart cf an old bicycle pedal
is fastened to the above-mentioned hook. To the outer
or revolving part are secured two wires about 12
gage and 2 feet long. These wires are securely fast-
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S80ME IMPORTANT DETAILS OF THE REVOLVING TREE,
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ened on opposite sides of the tree, preferably bent
under a branch (Fig. 1). A piece of tin may be cut
and fastened at the top of the pedal, from which the
tinsel and strings of glass balls may be hung.

To the lower part of the tree is secured an arrange-
ment as shown in Fig. 3. This consists of a large
grooved pulley about 12 inches in diameter by 7% inch
thick, made out of ordinary pine board. The groove
may be made with the edge of a half-round rasp. To
the upper side of this pulley are secured three or more
small brackets, which are fastened to the tree with
wood screws. On the under side of this pulley are
secured and. insulated from each other two metal
disks or rings, such as brackets for ordinary gas
globes, terminating on top of the pulley with binding
posts. Into the center is driven a tenpenny wire nail,
A small box placed on its side may be put on the floor
under the tree with a small hole to receive the nail.
This - forms a gulde for the lower end of the tree.
The box may either be nailed or weighted down, so as
to keep the tree steady. Fastened on the box and in-
sulated from each other are two copper brushes, one
for each ring respectively. A small electric motor,
such as is usually sold for $1, is"no‘w plaéed“abbut 18
to 24 inches from the large pulley. “As a rule, these
motors run too fast for this purpose. A wire may be
coiled about the motor shaft and-soldered fast to form
a worm which may mesh with a train of clock wheels.
These can be obtained from any watchmaker. To the
shaft of one of these wheels a small pulley is secured
about 1 inch in diameter (Fig. 1). Wrap this pulley
with cord, and put some rosin on, so as’ to' increase
the friction. Now place a small endless cord over the
large and small grooved pulleye. The motor should be
connected up with a dry-cell battery, and by placing in
the - mrcuxt a switch or push
button, the - motor may be
started at will.

The tree is now ready to
revolve, and should make five
to seven revolutions per min-
ute. The batteries may either
be kept in the box under the
tree or in the cellar, where
they will be out of the way.
Two small’ holes may be
drilled in the floor, about 2
inches apart. - A pointed cop-
per wire about 8 gage may
be pushed through the rug or
carpet into these holes and
connections made to these
wires with the batteries in
the cellar and to the brushes
on the top of the box, and by
putting a switch in the cir-
cuit the current may be
turned on or off.

From the binding posts on
top of the large pulley, the
feed wires are run on oppo-
site sides of the trunk of
the tree to their respective
lamps; ordinary bell wire wil] answer the purpose.
I have found it best to run several of these feed
wires, and to put about five lamps on each set. This
gives far better and more uyniform distribution of the
electricity to the lamps than when large wires are
used, as the top lamps get very little or no current.
The lamps used in series from the ordinary current
are by far too bright, as it simply puts the tree in
the “shade.” A soft light is the more desirable, and
the tree may be decorated to a better advantage with
battery lamps, as no unsightly sockets or heavy cords
are used, and there is no danger of fire. The wires
are soldered on the lamps, as shown in Fig. 4, and
may be placed in the hands of the images used in
decoration of the tree. The lamps may also be in-
closed in small Japanese lanterns, which will greatly
add to the beauty of the tree.

Another pretty effect may be obtained by using an
ordinary tree candle with its usual holder hung on'a
bough. To do this, remove the wick by boring a
small hole in the center of the candle, into which in-
sert the wires, already soldered onto the lamp, letting
the lamp rest on the top of the candle (Fig. 5). Of
course, the more lamps used, the prettier the effect.
A T-foot tree will require from 25 to 35 lamps.

The connection between the lamp and the feed wires
may be done by twisting the ends together. Care
should be taken that the ends of the opposite wires do
not touch each other, and that no tinsel comes in con-
tact with them. Run the branch wires on top of the
branches. A diagram of the wiring is shown in
Fig. 1.

When all the lights are turned on, start up the motor
and see that everything is all right and that all the
lamps are burning bright before decorating the tree.
Then the lamps may be moved to suit the ornaments.

The box under the tree as well as the motor may
now be covered up with cotton batting and small
twigs cut from the lower branches of the tree.

AN ELECTRIC CANDLE.

Novemeer 28, 1908,

Instead of placing the tree in front of a window, it
may be placed in the center of ‘a dining-room table.
The table may be opened about six inches to let the
trunk of the tree pass through. Some of the lower
branches will have to be cut off. The chandelier may
be removed and a small hook screwed on the gas pipe,
from which the tree may be suspended. To close the
opening in the table, two tablecloths must be used,
and a few twigs may be placed where the cloths meet.

A double floor switch may be employed, to one side
of which the wires from the motor and to the other.
the wires to the lights may be connected. By manipu-
lating the switch with the foot, the motor may be
started or the lights turned on independently of each
other.

ROLLER MOUNTING FOR THE CHRISTMAS TREE.
BY GEORGE W. NAYLOR.

Christmas trees are usually placed in a corner . of
the room, and this is often the cause of an upset when
decorating parts that are adjacent to the walls and
difficult of access. 1t has been the writer’'s practice

ROLLER MOUNTING FOR THE CHRISTMAS TREE.

to mount the tree on castors, so that it can be trim-
med and lighted in the center of the room away from
curtains and draperies and, when ready, moved into
the corner or any other desirable location. The tree
stand is broad, and the castors cause it to slide across
the floor rather than upset, when the branches are
bent in reaching the presents or decorations.

The stand consists of two 3-foot lengths of 2x3-
inch' scantling, halved and joined together at their
centers. An ordinary castor is fitted to each arm of
the stand. The tree is mounted in a holder of strap
iron consisting of a ring to which four arms are
riveted or secured with stove bolts, as shown in the
sketch.

FOLDING TREE STAND,
BY A. V., 8EARING, JR,

The accompanying cut shows a simple way to make
a support for a Christmas tree. The material should
be of hard or tough wood that will not split easily. °

Make three pieces like A, of 74 x 2-inch strip, also
three pieces like O, of 74 x 284-inch strip, and one piece
like B; for this the bottom of a peach basket will do
very well. In the center of the disk B bore a 2-inch
hole to receive thé sharpened base of the tree. Fasten
the C pieces to the underside of the disk' B with
screws. Bore holes in the arms of each C piece to
just receive a-3-inch wire nail. In the top of each leg,
A, as shown, insert a small nail or screw to form a
point that will press into the tree. Now place a leg A
in the slot sawed out of C, and pass a 3-inch wire nail
through the holes.

‘When the Christmas tree is taken down the legs may

FOLDING TREE STAND.

be unhinged and the stand folded and packed away
for use next year.

TO PREVENT THE CHRISTMAS TREE FROM
UPSETTING.
BY H. ¢. L..

The Christmas tree can be safely supported by the
use of fine, almost invisible, wire. Fasten three or
four wires to the main body of the tree at a point
near the top Draw each wire tight, and secure to
brads in the door and window frames, or the picture
molding, at opposlte sides of the room. Twist one or
two of the wires about strong limbs to prevent the
tree from' turning. This arrangement obviates all
necessity for marring the floor.
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A CHRISTMAS TREE GARDEN.
BY L. GESSFORD HANDY.

A “garden” under the Christmas tree offers an
excellent opportunity to add much to the interest of
the children’s holiday. In the accompanying illustra-
tions I have shown how an interesting and instructive

PLAN VIEW OF THE GARDEN.
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outside track. Switch 5 connects with the main out-
side track, and switch 6 with the remaining side of
motor. The train always stands at station 8 until
button 4 is pressed, when it makes a circuit of the
garden, and stops at station 8 until the button is
again pressed. This feature is not only interesting,
but saves the battery. The switch 5 controls the rail-
road system, and switch 6 the water system and wind-
mills. A small motor costing $1.50 is arranged as
shown in Figs. 1 and 7. The shaft 9, carrying wheel
10, is 14 inch diameter and 4 feet long. It is designed
to operate the windmills in the manner shown in Fig.
1. Wazxed thread is used for belts. The lift is made
of an endless brass-wire sprocket chain passing over
1l-inch wheels at top and bottom. Small buckets of
painted tin are soldered to each sixth link. The wheel
centers are 10 inches apart.

Fig. 6 illustrates clearly how the water is fed under-
ground from the mountain lake to the falls 1 and 2.
A 30-inch length of 34-inch copper tube is used here.
Figs. 3 and 4 illustrate the manner of mounting the
mill wheel.

Old cigar boxes and similar light material are em-
ployed to form the frame of the waterways, hills, etc.
For the streams, these are cut as in Fig. 5; for other

parts, they are cut and arranged as required.
Short lengths of copper wire are bent to

= 7. 2.
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necessary shapes, and fastened in place with
small staples. For large areas rust-proof
wire netting is bent and tacked to the frame.
Irregular pieces of tough paper, dipped into

oil paint, are laid on the network of wires
to a thickness of several layers. The beds
of the streams and lakes are covered with
five layers. When the paint is thoroughly
dry, the waterways are spread with several
coats of good shellac.

For a summer garden, paint the “ground”
a flat grass green, and cover judiciously

with artificial moss and trees. For a “win-
ter” scene paint the ground a flat white,
and cover with raw cotton and snow-laden
trees. Sprinkle with artificial snow. A

SOME SPECIAL FEATURES OF THE GARDEN,

garden may be made at small expense. The forma-
tion of rivers, lakes, falls, etc., is here prettily demon-
strated.

A base 8 feet long by 6 feet wide (these measure-
ments may of course be modified) supports the gar-
den. This base is made of board 14 inch thick and
with cross cleats to stiffen it. The boards are 3
taches wide and spaced 14 inch apart, to allow water
that may leak from the garden to pass through to an
oil or rubber cloth spread on the floor. The socket
for the tree is quite substantial. It is built up, as
shown in Figs. 1 and 6, of 1-inch boards, and screwed
firmly to the base. The opening for the tree is 3%
inches across, and wedges are used when necessary.

The stream is supplied by water from the falls 1,
2, and 3, and flows around back of the tree to the
mill pond, over the wheel, under the long bridge, and
over the falls into the lake. It passes thence under
the short bridge to a “bucket elevator.” The water
is -here raised to the “mountain lake,” to again supply
the falls 1, 2, and 3. The “lift” could more properly
be hidden from view, but is really interesting to look
upon.

In Fig. 2 is illustrated a prdfile of the stream,
falls, etc., showing the various levels to be observed.
Fig. 1 is a plan view of the garden, showing the rela-
tive positions of the various devices and necessary
wiring for operating them.

All curves in the railroad system are on a 20-inch
radius. The engine and cars used are home made,
and tracks are 114-inch gage. (These may be bought
in the market if desired, but the store trains are
usually larger.) The inside track is connected with
one side of the motor and with one side of the bat-
tery. The opposite side of battery connects with push
button 4 and switches 5 and 6. Button 4 connects

with an insulated sectiom 7, 3 feet Icng, set imto the
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A REAL LIVE WINTER SCENE UNDER THE TREE.

quantity of gravel in the streams, a sail-
boat or two on the lake, ducks, horses, etc.,
and even people placed around the garden,
give life to the scene.

PROTECTION FOR CHRISTMAS TREE CANDLES,
BY G. H. RUTHERFORD.

It is a foolishly dangerous practice to risk the con-
sequences of fire from the unprotected lights com-
monly seen on Christmas trees. In the accompanying
illustrations I have shown how a very simple and orna-
mental protector may be made at home. The cylinder
1 is preferably of
glass, but a wire
netting may be
used with entire
satisfaction. The
top and base are
each made from
a piece of tin cut
17% inch square.
They are identi-
cal, and are
punched with
two holes to re-
ceive the wire 2.
The corners are
bent inward just
far enough to en-
ter the ends of
the tube. To
light, slide the
tube along the wire until the wick can be reached. The
tube should be 3 inches long by 11 in diameter.

PROTECTION FOR CHRISTMAS
) TREE CANDLES.

O
—— @

Some Home-made @hristmas Presents.
: FLEXIBLE MIRRORS.
BY LEONARD F. GREENE.

Mirrors which can be bent into any desirable shape,
or can be cut to conform to any pattern,
can be made by the following process:
Coat stout paper or tissue with three or
four coats of white of egg, allowing each
coat to dry before applying the next, and
then apply several layers of transparent
varnish to the thickness of mirror glass.
Smooth a sheet of tinfoil, and apply to
it several coats of waterproof varnish.
When dry, glue the varnished side of the
foil to paper, tissue, or whatever sub-
stance is to form the permanent support
of the mirror. Spread mercury on the
other side of the tinfoil, forming an
amalgam. On this lay the varnished sur-
face of the first paper, applying first a
transparent glue, very thin.

Subject the whole to a strong pressure,
as in a letter press, letting it stand for
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at least twelve hours. The upper paper is now re-
moved by moistening with water until the white of
egg is dissolved. The result of the operation will be
an actual mirror, the beauty of which will of course
largely depend upon the clearness and transparency
of the varnish used. The mirror may be made in such
a form, as to fit the place it is to occupy. But this is
not absolutely necessary, since the finished mirrors
can be bent into any desired shape.

Beautiful effects can be produced by using colored
mirrors, which are obtained in the same manner by
substituting a varnish of the desired color over the
white of egg.

COPPER-PLATING FLOWERS AND OTHER PERISHABLE
ARTICLES.
BY W. J. C.

The following process of preserving objects as sou-
venirs in a state where they will not only retain their
original shape, but have their appearance greatly added
to, while comparatively simple, depends for its success
on the thoroughness with which the different opera-
tions are performed.

The requirements consist of any common form of

COATING THE OBJECT WITH WAX.

battefy—three Daniell or two Bunsen cells connected
for -intensity, will be found sufficient—a large stone-
ware or glass pot large enough to hold the object, and
two rods to fit across the top. The stoneware pot is
now filled with the usual copper sulphate solution
used in plating, namely, 4 pounds sulphate of copper,
1 pound sulphuric acid, 18 to 20 pounds water. The
solution should be filtered. The object to be preserved
is suspended in the solution, and attached to the zinc
wire of the battery. To the other wire a piece of cop-
per is hung. So far the process is that of copper plat-
ing. In order to obtain an even deposit of copper,
however, on the objects, they must be prepared before-
hand, and this is where the skill is required. The
list of objects that can be thus coppered is large, and ~
each will in a measure require different treatment.
If, however, I describe the handling of two or three.
different kinds, the necessary requirements will be
made plain to anyone accustomed to copper. plating.
One popular souvenir is “baby’s first shoe” when
it has arrived at the cast-off state. The shoe is taken
and washed thoroughly to remove all grease, such as
polish. It is then coated evenly with graphite, which
is well rubbed into the leather inside (as far as pos-

PLATING.

sible) and out. The laces tied in a bow left half way
up the shoe add to the appearance when finished.
When this is covered with copper it presents a very
solid appearance, and can be left dull or polished in
places. The exact appearance of the shoe is retained.

A piece of lace makes a very pretty object when
covered with copper, as it has the appearance of being
woven in copper thread. The lace must be well cov-
ered in graphite, the best method being to pin the
lace on a board and rub the graphite well into the
fabric with soft linen. In suspending it in the cop-
per solution, it must be spread out and held in posi-
tion by means of small shot tied to it by means of
thread, to keep it vertical. If a very delicate piece of
copper lace is silvered afterward, the effect is very fine.

The most beautiful object is perhaps a flower cov-
ered with copper, and this requires special treatment.

Let us take a simple flower as a sample. A daisy is
covered by means of an atomizer with a thin coating
of paraffine wax, care being taken that all parts are
covered. On cooling, the wax-coated flower is dusted
over with graphite, and when thoroughly covered is
treated as other objects described above. A half-
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opened rose is more difficult to spray with wax, but
when cool the petals can be moved to any desired posi-
tion. A rosebud is comparatively simple, requiring
only to be dipped. Leaves and other objects of a
similar shape need not be waxed if the graphite will
adhere without. Copper-coated flowers are now being
used as hat pins, and make very artistic Christmas
presents.

The best form of atomizer to use is one composed of
two tubes at right angles to each other, the vertical
one being inserted in the hot wax, which can be kept
in a water bath. By blowing in the horizontal tube, a
fine spray of wax will cover the flower.

In order to obtain an even coating on the object, a
good method is to have two copper wires from the
carbon, and hang a piece of copper on each side. If
this is not done, the object must be turned at intervals,

ORNAMENTAL CONCRETE FLOWER POTS AND HOW TO
MAKE THEM.
BY RALPH C. DAVISON.
The majority of people know something of concrete
and of its advantages for a building material, espe-
cially where strength and fire-resisting qualities are a

THESE ORNAMENTAL FLOWER POTS MAKE EXCELLENT
CHRISTMAS PRESENTS.

factor. Few however know of the wonderful orna-
mental possibilities which can be obtained with it by
a little ingenuity in the selection of the proper aggre-
gates and the imbedding of tile arranged in varying
designs.

A most interesting example of this work, the con-
ception of Mr. Albert Moyer, is displayed in the per-
manent exhibition hall of the Concrete Association of
America, New York. Here are to be seen a number of
highly decorative flower pots. These look as though
they were difficult to produce, but they are simple to
make when one knows how.

Concrete is a mixture of cement, sand, and stone;
to this is added the proper amount of water and the
whole is then worked into a pasty mass. Thus the
concrete mixture being of a plastic nature, can be
molded or cast into any desired form.

Therefore the first thing to do is to prepare a mold
in which the pots are to be cast. - A detailed drawing
for a pot 9 inches square by 10 inches high is shown
in the accompanying illustrations. Use wood not less
than 14 inch thick, 34 inch or 1 inch would be better.
The outside form, Fig. 1, should be made first. This
is nothing but a wooden box with the top left off and
the bottom nailed on from below. TUse as few and as
small nails as possible. Three on each side will be
plenty, as indicated
in the illustration.
The core, which is
shown in Fig. 2, is the
most difficult part to
make. It is in the
form of a tapered
box, and must be
made of sections as
indicated, so that it
can readily be remov-
4 ed after the concrete
has set or hardened.
% After completing the

mold, the concrete

mixture should be
made up. This should
consist of 1 part Port-
land cement, 1 part

good clean sand, and 4
. parts of an equal

mixture of marble

chips and trap rock

varying in size from
1% inch to % inch. 1f marble is not available, very
effective gesults can be obtained by using broken brick
with the trap rock. Mix the sand and cement together
thoroughly while dry, wet down the marble and trap
rock by dipping it in a pail or sprinkling with water,
and then add it gradually to the sand and cement,
thoroughly mixing the whole, and at the same time
adding enough water to make it the consistency of a
good heavy cream.

The next -operation after mixing is the pouring or
placing of the plastic concrete into the mold. This is
done as follows: First fill the mold solid up to a
level with the bottom of the core, pack the cement
down well, and then place th'e core box in position,

S

LR SOz

“- 4

e RS o
SESEERT %

Sectian through .B.

Fig. 1. —-THE OUTSIDE FORM
OF THE FLOWER POT MOLD.
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as indicated in Fig. 3. Be sure that it rests solid on
the concrete which is already placed, and that it is
centered in the box. This is important, for if the
core is not exactly in the center, the sides of the pot
will not be of equal thickness. A good way to center
and secure the core in position is to nail a strip of
wood to it, and in turn nail the ends of this strip to
the top of the outside form, as shown in Fig. 3. This
will also keep the core down in place. After the core
has been placed, and secured as above, fill the rest
of the mold with the plastic concrete, packing it or
ramming it down well with the blunt end of a stick.
‘When the concrete mixture reaches the top of the
mold, smooth it off nicely, and set the mold and its
contents on a. level place to let the concrete set or
harden. In twenty-four hours from the time of pour-
ing (do not let it be longer than this, for if so the
concrete will be too hard for treatment) the concrete
will be sufficiently hard to remove the molds. This
should be done carefully, in order not to break the
corners, as the concrete is yet more or less soft. First
remove the bottom and then the sides of the outer
mold. These should come off easily, unless there have
been too many or too long nails used. As yet do not
attempt to take out the core, as the concrete is not
hardened, and the core will help to hold it up. After
removing the outer forms, the surface of the concrete
will appear comparatively smooth and uninteresting.

The next operation is to wet the concrete surface down’

lightly by dashing water on it, and then to gently
scrub 4t with a stiff brush, such as an ordinary house
scrubbing brush. This operation will remove all of the
surface cement and will expose the aggregates, that is
the pieces of trap rock and marble which were used
in the mixture, thus producing a surface similar in
some respects to a black and white mosaic. If it is
found that in some places the surface cement will not
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Fig. 2.—DETAILS OF
THE CORE BOX.

the hands. Let this solu-
tion remain on the sur-
face for 15 minutes, and
then scrub again with
clean water and rinse thoroughly. This will leave a
good, bright, clean surface, each stone sticking out
boldly and free from all surface cement.

After the surface has been treated thus, the pot
should be put away for two or three days to dry out
and harden. The core can then be removed. This
should be done as follows:

First remove the small strips a b, which have been
nailed from the inside, as indicated in Fig. 2. On re-
moving these the V-shaped section ¢ will be released
from the sections d e and can be forced toward the
center of the pot and drawn out. After these V-shaped
pieces have been removed, the sides f will be free and
can be collapsed toward the center, and in turn can
be removed. The bottom, which is made in two pieces,
as shown, will then release itself freely. Before pour-
ing the concrete mixture it is well to grease all parts
of the mold, which come in contact with the plastic
concrete, with a heavy oil or vaseline. This will pre-
vent sticking, and will allow the mold to be released
readily from the concrete after it has set up or hard-
ened. :

Many will probably ask why it is necessary to have
a collapsible core. Why will not a plain, solid box do?
The reason for this is that in pouring your wet con-
crete mixture, more or less moisture is absorbed by the
wood mold, thus causing it to swell. If the core were
made solid, it would be next to impossible to remove it
without cutting it to pieces.

Therefore, in order to prevent any undue strain on
the fresh concrete by hammering or cutting on a solid
core in order to remove it, and also in order to be able
to save the core, so that it can be used over and over
again for other casts, it is always better to make a
collapsible core, as shown in Fig. 2.

So far the method of procuring a mosaic effect has
only been explained. But by exerting a little artistic
taste, by the incorporation of colored tiles in pleasing
designs, one can produce some very interesting and
really striking results.

There are various means which can be employed for
inserting the tiles in the outer surface of the pots.
One is to place in the outer mold a negative mold.
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This is done by cutting out a piece of wood the exact
shape but a trifle larger than the tile which is to be
inserted, and nailing it in the desired position to the
inside of the outer mold. On drawing the outer mold
this will leave a cavity in the outer surface of the pot,
into which the tile can be cemented. In cementing the
tile in place, the surface of the pot as well as the tile
itself should be well soaked with water. Use a mor-
tar composed of 1 part cement to 1 part fine sand
Another method for placing the tiles is to bore small
holes through the outer forms, and secure the tiles to
the inside of the outer forms by tying with string, as
indicated in the illustration; care being taken to see
that the ornate side of the tile is placed next to the
wood. Then pour in the plastic concrete as you would
proceed to do in an unornamented pot. Before remov-
ing the outer forms in this case, however, the strings
which hold the tile in place should be cut. This is
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Fig. 3.==THE MOLD ASSEMBLED FOR THE PLACING OF
THE CONCRETE.

perhaps an easier method of placing the tile than
that of making a negative mold. But in some cases
it is hard to get the plastic concrete to flow completely
around the tile. If in removing the forms, however,
it is found that there are some places where the con-
crete has not run up to the tile, these holes or “voids,”
as they are called, can be filled in or pointed up by
cementing small pieces of stone in them. Anyone
making a vase or pot after the above directions will be
amply repaid for his trouble; for the work is inter-
esting, and is suggestive of an unlimited number of
designs and combinations, each of which will contain
more or less individuality.

HOME-MADE METAL LAMP SHADE.
BY B. A, JOHNS,

The accompanying sketches show a simple and yet
effective way to make a metal lamp shade. When the
desired size, shape, and general style of the shade is
selected, a diagram is made, from which the blanks
or sections are made. The blanks are cut out from
some thin metal, such as copper, brass, or black iron,
with a small strip on one side, as indicated in dotted
lines in Fig. 3. This flap is to be turned in and
soldered to the adjoining blank.

Now trace the desired design on the blank, which
may be a comventional flower or anything that ap-
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HOME-MADE METAL LAMP SHADE.
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peals to the fancy of the maker. Put a'blank on the
end of a hardwood block, such as maple, and with a
small punch, any shape, punch out the outlines of the
design as closely as possible. After this the blank is
turned over and laid on a piece of soft iron, and with
a small prick purch a number of indentations are
made in it between the outlimes of the design.

After the blanks have thus been prepared, solder
strips of metal on the inside, for the purpose of hold-
ing the glass, also to make the blanks stiff (Fig. 3).
Now solder the blanks together. Small bows of lead
ribbon may be made and fastened at the corners, giv-
ing the impression that the several blanks are tied to-
gether. The shade is now ready to be painted. Use
any kind of paint that will dry fiat, such as ivory
black. When dry, place between the glass and the
frame a color screen of colored gelatin or celluloid,
Different colors may be pasted on the glass, side by
side, so as to bring out the different colors the design
is supposed to represent. For instance, if the design
should be a bunch of cherries on a twig, red may be
used for the cherries, brown for the stem, and greer
for the leaves.

When the glass is finally put in place, the pieces of
metal soldered on the inside of the shade are now
turned over, so as to hold the glass in place. Care
should be taken that the glass does not fit too tightly.
Always give it more or less room to allow for ther-
mal expansion. A string of beads may be fastened to
the bottom or lower edge of the shade.

The shade may be made of paper, in which case two
blanks are used. These are fastened and perforated
at the same time with a large needle over a small
cushion of sand or emery. The color screen is then
inserted between the blanks, and the latter are bound
together with ribbons. Another pretty effect may be
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may be madé to appear or disappear as the operator
desires, by the manipulation of the switch. An in-
teresting adaptation of this box is to provide an open-
ing in the side of the box, as well as one in the rear
opposite the front opening, so as to permit two per-
sons to place their heads in the compartments. These
persons will be hidden behind a curtain, as indicated

ON TOUCHING THE BUTTON ONE FACE MERGES
INTO THE OTHER.

in one of the illustrations. Now, on operating the
switch, first one face and then the other may be made
instantly to appear in the box. If a dimmer is used,
which will gradnally shut off the light of one lamp
while turning on the light in the other, one face may
be made to fade and merge into the other. - This illu-
sion box should make an interesting feature of the
Christmas entertainment.
———r——————

g A TRICK WITH TOURMALINE,

BY PROF. GUSTAVE MICHAUD, COSTA
RICA STATE COLLEGE.

The little apparatus here describ-
ed allows one to see easily any ob-
ject in spite of an obstacle which
will prove insuperable to all eyes
but yours. The principle which
underlies the experiment is not
widely known among persons who
have not made a study of optics,
and the performance always causes
considerable curiosity, even after
the mystery has been duly ex-
plained.

You hold a plate of transparent,
colorless glass in your hand, and
ask the company whether anyone
feels sure he can always read plain
writing or print directly under the

THE GOLD FISH APPEAR AND DISAPPEAR AT THE TOUCH OF A SWITCH.

obtained by using two blanks of white Bristol board,
without any perforation, and imstead of .the color
screen, place between the sheets some pressed fiowers,
leaves, grasses, or the like.

O
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CThe Christmas Entertainment,

A PUZZLING DISPLAY BOX.
BY FRANK C. PERKINS,

An interesting electrical illusion box has recently
been devised, which is well within the ability of a
handy man to comstruct. It consists of a perfectly
square box of any material, such as wood or tinplate
soldered together. The box is divided into two com-
partments by a diagonal partition consisting of two
gsections of equal size, one of the sections being a
glass plate. Immediately in front of the glass section
there is an opening in the
box, threugh which ob-
servers can view the illu-
sions. The whole interior
of the box except the
glass plate is painted
a dead black. The illu-
gion is produced by plac-
ing two objects in the
two compartments. One
of these objects may be
a globe containing gold

SECTIONAL PLAN VIEW

OF THE ILLUSION BOX. fishes, and the other
a globe of identically
the same shape, but empty. The compartments

are lighted by two electric lamps symmetrically
placed, one in each compartment, but out of range of
the opening in the front of the box. When the lamp
in the forward compartment is lighted, the object
therein will be seen by reflection in the glass. When
the switch is thrown to put out the light in the for-
ward compartment, and to light the lamp in the rear
compartment, the other object only is seen through the
glass partition. In this way the fishes in the globe

.under the

glass, within a reasonable distance
from the eye and with plenty of
light falling upon it. Upon re-
ceiving an affirmative answer, you bring a table near
the window. The plate of glass, with some printed
matter under it, is laid fiat on the table, close to
the window. A few books are piled on the other
end of the table. You rest your chin upon them, and
then move the plate of glass until you can see the
luminous sky refiected on the glass under an angle
somewh a t

smaller than
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the glass decreases the semsibility of the retina, closes
partially the pupil, and prevents the seeing of any-
thing which is much less luminous than the sky.

You draw from your pocket what seems to be a
small disk of common green glass framed in a piece
of cardboard. You pass it along. It is neither a
prism nor a lems, and changes nothing in the position
or shape of objects, yet through it you read aloud at
once the invisible script under the glass. Your neigh-
bor confidently takes your place with the green glass
in his hand. He occupies exactly the position you
occupied; he holds the glass exactly as you did, only
to find matters a little worse than before. The bright
sky on the glass has become greenish, but there is
not the slightest indication of anything lying under
the glass. The game may last as long as you wish.
Anybody in the company may change the script for
another. You can always read it, nobody else can.
Finally, you kindly allow everyone to be as clever as
you are, and from that very moment, although no
perceptible change has occurred anywhere, everbody
can read through the green glass, but only through it.
The bright sky has apparently vanished; the script is
distimctly seen and easily read.

The key to the mystery is the peculiar nature of
the intense light sent by the surface of the glass.
What seems to be a single plate of glass is a bundle
of three plates, which have been framed together with
some passe-partout binding, care being taken to keep
them apart with strips of the same binding stuck on
the margins of the plates. Light reflected upon such
a bundle of plates is nearly entirely polarized, when-
ever the rays make with the plates an angle which
is not very far from 34 deg. Our eye makes no dif-
ference between polarized and ordinary light, but a
slice of tourmaline, which is transparent for ordinary
light, is opaque for polarized light if the principal
axis of the tourmaline be parallel to the plane of po-
larization. During the experiment, the eye receives
both the dazzling light refiected on the plates and the
comparatively faint light sent by the script. The
tourmaline is opaque for the first-named source of
light, and transparent for the second. It acts as a
filter, which allows only the passing of such light as is
helpful in reading the script.

But to deprive the tourmaline of its opacity for po-
larized light, it suffices to place its principal axis per-
pendicular to the plane of polarization, that is, at
right angles with its previous position. This is easily
done, and without running the risk of being detected,
by a twist of the fingers laid on the cork ‘mounting of
the tourmaline. Another quarter of a revolution will
restore to the tourmaline its filtering properties. The
‘line cut illustrates the mounting of the tourmaline.
P is a holder of black pasteboard, ¢ a cork disk cut
out of a.common stopper, T a slice of tourmaline, and
B black paper which gives the tourmaline the appear-
ance of a disk.

During the experiment, the main light should not
come from more than one window. If this precaution
be neglected, the relative amount of diffused light
sent by the script is increased, and some black and
white may be perceived under the glass. Slices of
tourmaline, cut parallel to the principal axis of the
crystal, are sold at a moderate price by dealers in
laboratory apparatus. They are used mostly by min-
eralogists for the study of the optical properties of
crystals.

45 deg. (34
deg. will give
the Dbest re-
sults, but there
is no need of
accuracy). In
such circum-
stances you
will find your-
self unable to
see anything

glass. The as-
gistants may
try, one after
the other, to
take your place
and read the
script; their
attempts are
vain. On the
plate they see
the bright sky.
Under it they
see nothing,
not even the
shape or color
of the sheet of

il

paper. T h e
intense light
refiected o n

the surface of

The invisible printing is read easily through what appears to be common

green glass,

A TRICK WITH TOURMALINE.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

TROUSERS-STRETCHER.—R. C. MITCHELL,
Fayetteville, Ark. This invention has for its
object the provision of features of construc-
tion for a trousers stretcher which afford a
light, strong, shapely and very convenient de-
vice of the character indicated, that is adapted
for manufacture from metal rapidly and per-
fectly by machinery, at a moderate cost.

NECKTIE.—M. PrAGER; New York, N. Y.
More” particularly this invention relates to neck-
ties which are tied or knotted by the wearer.
An object of the invention is to provide a tie,
cravat, scarf or similar article of apparel which
can be tied or knotted by the wearer, which
tends to retain its normal shape for an ex-
tended time and which does not show creases
or fold marks,

GARMENT-HANGER. — A. K. BOWMAN,
Greensburg, Pa. The invention is designed par-
ticularly to improve that form of hanger that
consists of a hanger bar adapted to support a
coat, skirt, or other garment, and a suspen-
sion hook in the hangers as generally made,
being fixidly secured in place, which makes
the hangers ‘bulky, and hence inconvenient for
packing, etc. The object is to provide a hanger
having a detachable hook, thus materially

economizing space in the packing, shipping,
and storing of the hangers.
Of Interest to Farmers,
CULTIVATING-SCRAPE. — A. F. Davis,

Marion, Ala. The scrape is adjustably con-
nected with a plow stock in such manner
that the former can be run shallow or deep
as required, and further, so that the scrape
under all adjustments can be run flat, present-
ing its entire cutting edge to the earth, weeds,
bushes, etc., in- the most effective manner with
the least possible draft resistance and without
a tendency to turn in either direction, or to
tilt forward or backward while being run or
used, thus providing a balanced and adjustable
scrape.

HOG-TRAP.—W. 8. PHILLIPS, Wolfrun, W.
Va. This structure provides a means for prop-
erly securing a hog for ringing it or perform-
ing other operations on animals. The hog is
driven into the structure through a rear door
so that the door may be moved forward by
ropes and a winding shaft to force the ani-
mal to point his head through the slatted front
door, where it can be secured. It is adapted
to be thrown so as to have the animal on its
side when the operation to be performed re-
quires it.

Of General Interest.

DIGGING IMPLEMENT.—J.
Red Bank, N. J. The implement or spade has
a blade provided with laterally disposed sides,
and at the side edges and at the lower edge
cutting teeth or serrations, the blade having
secured thereto a handle provided with trans-
verse rings and itself having an opening which
serves, like the rings, to receive the foot of the
operator, who can thus apply his weight at
successive supports in forcing the implement
gradually into the ground.

PLANE.—A. LINgK, St. Paul, Minn. An ob-
ject of this inventor is to provide a plane for
cutting grooves or rectangular cavities and
having means for easily and rapidly adjusting
the cutter. The device has handles, by means
oT which it can be manually operated, and has
a cutter adapted to be projected from the
plane stock, one of said handles controlling the
cutter and serving both to operate the plane
and to adjust the cutter. - R

SHAVING-CUP.—J. HOLZSAGER, New York,
N. Y. . This sanitary cup is adapted to re-
tain a cake of soap in the center of its bot-
tom and provides a rubbing surface about the
soap. The bottom is constructed with a cen-
tral depression and the adjoining portion of
the bottom is made at a higher level to pro-
~ vide an annular rubbing surface, whereby the
brush ‘'may have a complete sweep on this sur-
face around the soap in the production of
the lather. A handle and dischage spout are
provided, the latter permitting tilting for
pouring off an excess of ‘water or draining the
cup.

MEASURING-HOPPER.—C.
Mont. This invention refers
or portioning hopper capable
ways, but especially adapted for mixing ma-
terials for compositions, the principal object
being to provide means whereby predetermined
quantities of the materials for a composition
can be fed simultaneously from the hopper.

WINDOW.—A. C. GobpArRD, New York, N.
Y. The object in this case 1s to provide cer-
tain new and useful improvements in me-
tallic windows, whereby the window is ren-
dered dust-proof and the sashes are efficiently
held against rattling. By the arrangement an
exceedingly strong and durable sash is pro-
vided, securely holding the panes in place. *

CIGARETTE-CASE.—B. EpPSTEIN, New York,
N. Y. This invention pertains to pocket cigar-
ette cases such as carried by cigarette smokers.
The inventor’s purpose is to produce a case
which can be very economically formed, and
which will present pockets from which the
cigarettes may be readily removed.

COMB-CLEANER.—F. FErvorLA, New York,
N. Y. Means provide for engaging the oppo-
site ends of the comb and a member supported
adjacent to said means and having teeth adapt-

SUITER, Billings,
to a measuring
of use in many

P. MANAHAN, !
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ed to intermesh with the comb teeth where
one or the other is revolved, the member be-
ing interchangeable with other like members
and laterally adjustable with respect to the
comb in order that the device may be used in
cleaning combs having the teeth of varying
depths and spaced different distances apart.

SUPPORTING DEVICE FOR UMBRELLAS,
—F. B. CuMpsSTON, Blooming Grove, Tex. In
the present patent the invention has for its
purpose the provision of simple means for ad-
justably supporting an umbrella or the like,
from the person of the user of the device, and
thus permit the free use of both hands and
arms as occasion may require.

FORM FOR ANIMAL-HEADS.—B. COHEN,
New York, N. Y. The invention provides a
form for heads, made of soft rubber, having
a sKull portion, an under jaw and snout por-
tion, and a lower jaw or tongue, all rendered
practically indestructible and sufficiently fiex-
ible, at the same time properly displaying the
head of a fur skin fashioned over the form
and without danger of losing its shape. It re-
lates to heads such as shown and described in
Letters Patent of the U. 8., formerly granted
to Mr. Cohen.

FOUNTAIN-PEN.—J. BoarD, Chester, N. Y.
When the pen is used, the ink will feed to its
point, and when not being used, the flow will
be shut off. In other words, the flexing move-
ment of the point is utilized to stimulate the
feeding action; but the construction is such
as to enable the pen to be carried in the pocket
even in an inverted position without leakage
from the reservoir.

AIR-PRESSURE SYSTEM FOR TURRETS
AND THE LIKE.—H. BENSCH, New York, N.
Y. The improvement pertains to high power
ordnance, and more particularly to means
whereby after the gun is fired and the breech
block opened for reloading, the gases of com-
bustion are completely scavenged from the
bore of the gun and “fiarebacks” positively
prevented.

ATTACHMENT FOR DRIVING-REINS OF
DOUBLE HARNESS.—J. SUTHERLAND, Spring-
er, New Mex. The object here is to provide
an attachment for double harness which will
prevent an accident occurring, by rendering if
impossible for the connecting buckles between
the long and short members of each pair of
reins from passing through a complementary
terret ring, or from becoming so engaged there-
with as to prevent full control of the reins
and the horses connected thereto.

SAW-FILING DEVICE.—H: F. HiLL, Scotia,
Cal. This device can be easily set up in po-
sition on an ordinary work bench, and which
will operate to guide the saw in the filing
operation, the arrangement being such that the
file may be advanced by a simple movement
from one end of the saw to the other as the
operation progresses, and the file is constantly
maintained in a fixed relation of inclination
with respect to the blade, so that the edge
given to the teeth will be uniform.

POCKET-KNIFE.—R. L. GUTHRIE, Skag-
way, Alaska. The object of this invention is
to provide an improved handle for use in inter-
changeably holding all sorts of knife blades,
screw drivers, manicure implements, etc., and
arranged to permit convenient and quick re-
moval of a tool and the insertion of another.

MACHINE FOR MAKING RIMS FOR SOFT
PIES.—J. F. KoHLER, New York, N. Y. One
purpose of the invention is to provide a spe-
cial type of head for automatically pressing
d>ugh fed to the machine in rims in pie plates,
and constructed in annular sections, which
sections act upon the dough consecutively from
the inner outwardly, as the head is brought
into shaping position, automatically releasing
the pressed dough in reverse order as the head
rises, thus insuring the pie plate remaining
in position during both of the operations, and
the dough remaining upon the plate.

Machines and Mechanical Devices.

OPERATING MEGHANISM FOR REED-OR-
GANS.—H. E. CHUTE, Peru, Ind. "This im-
provement is in mechanism particularly adapt-
ed for use in reed organs for controlling the
notes of the organ, the active coupler, and the
like, and resides in the arrangement of this
mechanism, whereby the désl}'ed movement of
the parts may be obtained and controlled by
the treadle of the organ. .

TRAVELING CRANE.—L. H. MILLER and
G. A. NEwcoMmB, Tacoma, Wash. In the pres-
ent patent the invention has reference to trav-
eling cranes, tﬁe "more particular purpose of
the inventors being the ‘provision_ of a crane
having quite a variety of 1n6ependent move-
ments all reversible and readily controlled at
the will of the operator.

GEARING.—W. LESEMANN, Egg Harbor
City, N. J. This invention refers to a rever-
sible gearing in which the drive shaft may
be given a forward or a backward rotation by
simply moving the lever. to the right or to the
left. Moreover, by moving the lever to a cen-
tral point the gearing can be released and the
loose pulley on the shaft will then revolve
idly. )

APPARATUS FOR DEMONSTRATING AND
ILLUSTRATING WAVE MOTIONS. — C.
ForBEs, New York, N. Y. In this case the
invention is an apparatus for use in’ the de-
monstration of the formation and propagation
of water or surface waves, waves of conden-
sation and rarefaction, as sound waves, and
transverse waves, as the ether waves of light,
heat, and electricity.

SPRING.—L. Y. LEON, San Juan, Porto Rico.
The more particular object here is to produce
a kind of spring consisting of two members
each having substantially the form of a rib-
bon, these two members being disposed Sym-
metrically in relation to each other for the
purpose of increasing the durability and the
elasticity of the metallic members of the spring.

CENTRIFUGAL PUMP.—L. BeLLOT, 3 Bou-
levard Richard Lenoir, Paris, France, The
invention comprises in a pump, the combina-
tion of a fixed central distributer and a hollow
annular impeller, provided with a series of
guides arranged in a general radial direction
and having a special double curvature, the
concave portions of the guides being arranged
contiguous to the distributer, so as to utilize
the first impact of the liquid while the outer
convex part of the guides serves as a piston.

Prime Movers and Their Accessories.

EXPLOSION-TURBINE.—C. BECKMAN, New
York, N. Y. The object of this invention is to
produce a prime mover simple in construction
and efficient in operation. Further objects are
to provide an arrangement which will enable
the motor of the machine to act as a carbureter,
to provide improved means for feeding the
charges to the explosion chambers, and to pro-
vide important means for igniting the same.

Railways and Their Accessories,

AUTOMATIC SAFETY-SWITCH.—J. THORN-
TON and I. WERTHEIMER, New York, N. Y.
The inventor relates to railway switches, and
the object is to produce a switch which if left
open in such a way that a train running at
high speed on the main track could run upon
the siding, the switch would be closed auto-

matically. In this way accidents will be
avoided.
CAR-STAKE.-—J. BaGLEY, Tacoma, Wash.

This invention is an improvement in car stakes
such as are used on flat or like cars, and has
for its purpose the provision of a compara-
tively light and strong device of this char-
acter, which may be released instantaneously,
with other like stakes at the same side of the
car and be easily erected.

Pertaining to Vehicles. '

BUGGY-SHAFT SUPPORT.—B. M. PERDUE,
Franklin, Ky. When the animal is unhitched,
the shafts are lifted out of contact with the
ground, so that there is no liability of break-
age. When it is desired to hitch to the buggy,
the animal may be’ led under the shafts.
In this position, the spring is under ten-
sion, since the arms are more nearly in aline-
ment with each other. After the animal is
hitched, the tension of the spring keeps the
weight of the shafts off the horse’s back, and
immediately returns them-to their elevated po-
sition when the animal is unhitched.

Nore.—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. '

Full hints to correspondents were printed at
the head of this column in the issue of Novem-
ber 14 or will be sent by mail on request.

(10999) A, M. St. C. says: I see in
the papers that Halley’s comet is expected
soon, Can you tell me about when it will be
visible and about when it will pass perihelion?
A. The search for Halley’s comet has already
begun at the large observatories by means of
photography, and will be kept up till the
comet is discovered. It will doubtless be
found on photographic plates before it can be
seen by the eye. It is due to pass perihelion
in May, 1910. We cannot say when it will
become visible to the eye.

(11000) F. S. asks: Will you kindly
inform me as to whether or not there is any
reason for the common opinion of boatmen that
waves become heavier in the fall as the water
gets colder? Here on Leach Lake every boat-
man will tell you that this is the case. I can
see no reason for believing that there is any-
thing back of this idea. A. We never heard
the opinion you give as common among boat-
men that waves are heavier in fall than in
spring, and cannot give any reason for such
an opinion.

(11001) J. L. H. says: Will you be
kind enough to advise me what is meant by
the use of the term ‘“boring the tubes” in con-
nection with the tunnels under the river;
whether the tube was actually driven by hy-
draulic pressure under the river or dug by
the same process as the subway was built,
pick and shovel? A. We cannot settle your
bet, but we can give you enough information
to enable you to judge which of the parties
was correct. We cannot give a full explana-
tion of the process of shield tunneling, for
which we must refer you to our SUPPLEMENT
Nos. 1027, 1028, 1042, and 1122, which give
most interesting details c¢f the methods em-
ployed in London tunnels and copied almost
exactly here, or No. 1474, which gives fairly
late particulars of the Hudson tunnel. These
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are excellent descriptions for the non-technical
man, of a most interesting subject, and will
be sent you for 10 cents each, postage paid.
The shield is essentially and was originally
intended to be a portable false work for tak-
ing the place of timbering and retaining the
roof and sides of a tunnel in soft ground dur-
ing the process of excavation and until the
masonry or permanent ironwork could be placed.
The ground in front of the shield is blasted,
if rock, and removed by pick and shovel, if
soft enough, and when sufficient has been ex-
cavated for .one “ring” of iron or masonry
to be erected behind it, the shield is pushed
forward by hydraulic power. In so far the
hydraulic pressure has no connection with the
actual excavation, but in a considerable part
of the tunnels under the Hudson the ground
excavated was in so nearly a fiuid state that
it was only necessary to apply hydraulic pres-
sure to the shield to force it through the
silt, which squirted through apertures in the
shield like paint out of a compressible tube,
directly into cars, by which it was conveyed
out of the tunnel. The direction of the shield
was controlled by the admission of a greater
or less, or a higher or lower portion of the
silt. In this use of the shield the hydraulic
pressure may certainly be said to have per-
formed the actual excavation. There were also
considerable sections of the tunnel in which
the shield, with its apertures closed, was sim-
ply pushed through fiuid silt, which was
forced to one side, no part of the ground
being “excavated” in the usual sense of the
term, but in this use also the tunnel may be
said to have been ‘‘dug” by the hydraulic press-
ure, since the latter forced the opening filled
by the completed tunnel. -

(11002) W. B. H. says: 1. Will you
please explain in your notes and queries the
wiring and working of an induction coil with
only three wire terminals? A. We know no
way in which an induction coil can be made
with three terminals. A wire is sometimes
bridged across from one end of the secondary
to one of the primary terminals. This will
apparently suppress one terminal, but only ap-
parently. The spark will now jump from the
single terminal of the secondary to one of the
terminals of the primary. 2. The connections
at the dynamo of a three-wire lighting system
where either 110 or 220 volts can be ob-
tained? A. There are several modes of mak-
ing connections for a three-wire system, giving
either the whole or half the voltage, 220 or
110 volts. We would refer you for diagrams
and explanations to our Sloane’s Handy Book
of Electricity, pages 497 ‘to 502, which we
send for $3.50 postpaid. 3. Have you any Sup-
PLEMENTS which explain the working of an
alternating-current brush motor with slip rings
instead of a commutator? A. Alternating-cur-
rent motors have slip rings and do not have
commutators. You will find this subject also
fully treated in Sloane’s book, pages 348 to
438. This book may be said to be indispen-
sible to one wishing a knowledge of modern '
electrical machinery.

(11003) For W. G. F.: The article
relating to the Fermat formulas, published in
our issue of February 1 last, has called forth
much correspondence. Yet so far as we can
judge none of the letters are from persons
versed in pure mathematics. One would think
that a proposition which, as the article states,
the great mathematicians of the world have not
been able to solve, would hardly be solved by
those unfamiliar with the subject involved. The
theorem is, the sum of the cubes or any higher
power of two numbers cannot be equal to the
cube or the same higher power of any other
number. That is, Xn+ ¥n = 2n, is not true if
n is greater than 2. This is the proposition
which has never been proved in general terms.
Most of our correspondents attempt the proof
by citing numbers, and applying the formula
to successive numbers. This is not the proof
required. One could not to all eternity. com-
plete the proof of a negative in this way.
There is an infinite series of numbers, which
must be tested two by two, and eternity is too
short for the task. What is required is a
demonstration in general terms that there is no
possibility of finding any such numbers. Such
a demonstration must be in letters, and not in
figures. We do not expect any one to secure
the prize offered for the proof of the theorem,
and would request that no more letters be,
sent us on the subject. Any one desiring to.
submit anything in competition for this prize
should send their articles directly to the Ger-
man address given in the article in our paper.,

(11004) J. T. M. says: 1 would like
to know the best oil or the best method of

oiling ball bearings, or if it is absolutely
necessary to oil ball bearings or not. This in-

formation will be greatly appreciated, and I

feel that coming from you it will be correct.
A. Theoretically it is not only unnecessary to
oil ball bearings, but better not to: anything
which assists the ball to slip on either sur-
face reduces the static friction between ball
and cone, which causes it to roll and makes
the bearings nearly frictionless, and if the ball
begins to slide it soon wears a small fiat
patch on it, which prevents its properly per-
forming its function. The better a ball bearing
is made the less the necessity of oiling it,
but at the same time the almost universal
practice of oiling ball bearings (or filling them
with solid lubricant) goes to show that it is
found to have practical advantages. The ex-
cuse for oiling ball bearings is that if not
merfectly fitted the balls may touch each other,
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and if the front side of one ball comes in
contact with the hind side of another, both
rolling in the same direction, the kinetic fric-
tion between them is double that between
either ball sliding without rotating and the
cone on which it slides. With which explana-
tlon of the reasons pro and con we must leave
you to judge whether or not it is better in
your ecase to oil or not.

(11005) T. L. G. says: You will do
me a favor to decide in your Notes and Queries
the following: A holds that ceénturies are
marked at their termination, and cites Glad-
stone for authority. B holds that centuries
are marked at their beginning, and derides the
intellectual Gladstone as guilty of this pre-
posterous statement. Who has the better of
the argument? A. The last year of each hun-
dred gives the name to the century in which
it is counted. We are now living in the 20th
century. The last year of the 19th century
was the year 1900. The first century began
with the year 1 and ended with the year 100,
and each century has followed the numbering
of the first. This is exactly the same as
counting other things. If you counted books,
for example, you would count from one to
one hundred, and the hundredth book would

complete the first hundred books. A is right,
although B calls his statement ‘preposter-
ous.”

(11006) G. M. says: Is the weight

of the earth always the same, or is it getting
lighter or heavier and what is the cause? A.

The meteors which fall upon the earth in vast-

numbers every year add their weight to the
earth. Thus the earth is increasing a minute
quantity in weight each year, but not enough
to be perceptible in thousands of years, Ex-
cept for the escape of light gases from the
atmosphere there is no knownAWay in which
the earth can lose weight.

(11007) G. W. M. says: Some time
ago you published in the SCIENTIFIC AMERICAN
a receipt for making gas from some Kkind of
acids and aluminium; the paper I had has
been lost and I would like to get it again if
you can get it for me; find inclosed price for
the paper. The gas I mean is so it can be
lighted and made in a bottle. A. You can
obtain hydrogen by means of aluminium in a
variety of ways. The simplest method is to
put chips of aluminium into sodic or potassic
hydrate, using a rather dilute hydrate for the
purpose. The mixture should be heated some-
what at first to start the action, but when
the gas begins to come off the heat should be
withdrawn or the action will be too violent.
Another way is to pour hydrochloric acid upon
the aluminium chips. This requires no heat.
The chemical action will produce a great deal
of heat. The acids ‘of fruit will dissolve
aluminium in the same way. For this reason
aluminium cannot be used for cooking uten-
sils. At one time it was thought that the
metal would be of great service in the kitchen,
but it had to be abandoned because the com-
pounds formed from the acids of the food were
harmful.

(11008) M. E. P. asks: 1. Give colors
which have been adopted to indicate what a
pipe is carrying.
one color and steam another, etc. A. There
has been, to our knowledge, no sort of stan-
dardization of coloring of pipe lines to indi-
cate their contents, and such standardization
does not seem to us readily possible, as, if a
list were made of all possible pipe contents of
different plants, the colors most readily dis-
tinguishable from each other would be ex-
hausted long before each content was desig-
nated. For instance, one plant may have
steam, high and low voltage electric wires,
and high and low préssure hydraulic; another
may have steam, fire pressure, compressed air,
electric wires, and gas, and one system of
coloring to cover only those two plants will
have already used up white, black, red, yellow,
blue, and three other colors less readily dis-
tinguishable from the latter. A system must
therefore be adopted to suit each particular
plant, and the only important feature to be
considered is that no two colors which may be
mistaken for each other (as blue and green
may be by lamplight) be used on ‘adjacent
lines, the accidental opening of one of which
by mistake for the other in emergency would
be dangerous (e. g., if a gas line were dis-
connected by mistake in looking for a short
circuit in electric wires). For your case we
would suggest black for steam, white for
water, red for fire pressure, blue for am-
monia, and yellow for brine circulation, or if
there is no object in distinguishing fire from
other water lines, red might be reserved for
electric wire tubing, but in the light of the
foregoing you can probably invent a better
system for your special conditions than we can
in ignorance of them. 2.What is the wind
pressure per square foot at a velocity of 10,
20, 30 40, 50 miles per hour, respectively?
A. The following are the pressures per square
foot corresponding to the speeds in miles per
hour given first:

10 miles per hour = 0.492 lbs. per sq. ft.
20 miles per hour = 1.968 lbs. per sq. ft.
30 miles per hour = 4.429 lbs. per sq. ft.
40 miles per hour = T7.873 lbs. per sq. ft.
50 miles per hour = 12.30 1bs. per sq. ft.

3. How can I determine how much angle to
give the blades of a propeller in order to get
a certain pitch? A. The pitch of a propeller
blade is exactly the same as that of any other
screw, a propeller blade being only a section
of the surface of a helix, that is to say, the

Ammonia pipes are painted’

pitch of the propeller is the amount by which
any point upon it moves forward (in a direc-
tion parallel with the shaft) in one revolution
of the propeller. Lay off a helix with the
required pitch and the angle which its edge
makes with g plane at right angles to its axis
will be the angle at which the blades of your
propeller must be set to a plane at right
angles to the shaft to give the propeller the
required pitch.

(11009) G. L. asks: What makes the
earth move—not in regard to her three kinds
of movements but simply what makes her to
move, or in other words, what makes the mat-
ter move in the universe? A. The force which
causes the earth to move is called gravitation.
What its nature is is not known. It acts as
if the earth had at some time been hurled into
space in a line not directly toward the sun,
but to one side of it, and had therefore moved
around the sun ever since. Of course we do
not think the earth was hurled in this way,
but the effect of the attraction of gravitation
is such as would have been the result if the
earth had been thrown into space by a giant
hand. Books of astronomy treat of these mat-
ters. One of the most recent is ‘“Moulton’s
Astronomy,” which we will send for $1.75 post-
paid.

(11010) H. L. W. asks: In the issue
of the SCIBENTIFIC AMERICAN for October 3,
1908, in replying to “M. M.” ' (Notes and
Queries No. 10872), you say: “We do not
know any reason why a person should be af-
fected by lightning striking the water in
which he is swimming.” Some years ago I
was swimming in Lake Luinrigamond, near
Worcester, Mass., during a heavy thunder-
storm. A very vivid flash of lightning oc-
curred, the thunder being heard at practically
the instant of the fiash. Simultaneously with
the flash, all my limbs contracted strongly,
somewhat after the manner of a frog in
Galvani’s experiment, and 1 was conscious of
a distinct shock comparable to that given by
a strongly-charged Leyden jar. The shock was
not painful, but was distinctly startling, so
much so that I at once made my way back
to the fioat. A friend sitting in bathing
trunks on the wet float also said he felt. the
shock. We afterward found that the lightning
had struck on the shore of the lake about a
quarter of a mile distant. My knowledge of
electricity is' quite limited and I should
quickly “get over my head” in a technical dis-
cussion, but the following explanation of the
above facts seems tenable : While, as you state,
“the earth is at 2,250 potential and of in-
finite capacity,” would it not be true that at
the instant of discharge that point of the earth
which is struck by lightning is at a higher
potential than the surrounding points? The
potential is immediately equalized by the dis-
sipation over the surface of the condenser (the
earth) of the charge of electricity, the effects
of the dissipation becoming weaker and weaker
as the distance from the point of discharge is
increased. Now a person submerged, in a lake
is in very intimate contact with the earth,
and the discharge current, if I may use the
expression, would pass through his body, as
it would through all bodies of equal resistance,
not insulated from the earth’s surface, and if
the current at this point were sufficiently
strong, an effect would be produced in the
swimmer's body, evidenced in my case by'mus-
cular contraction. There is nothing in this
explanation except that you do not take cogni-
zance of my assumption that at the instant
of a discharge of electricity from a cloud to
the earth, the zero potential of the earth is
disturbed for an infinitesimal fraction of
time, during which time a current is flowing
from the point of discharge to be dissipated
over the surface of the earth. A. We have
read with interest your description of what
happened to you when the .lightning struck the
water near where you were bathing. It would
not appear that you experienced much of a
shock from the electric discharge. Had you
done so, you could not at once have made
your way back to the float. It seems to us
that your jumping in the water was as likely"
due to the suddenness of the flash and the
sound of the thunder as to any other cause.
Still we cannot say that it was so. If one
did not experience -more shock than from a
discharge of a Leyden jar, the lightning was
very weak. We entirely agree with your dis-
cussion of the conditions of the earth beneath
a cloud at the instant of a lightning Hash,
but do not see that this alters what we said
in the query referred to. That a certain degree
of electrification should be dissipated from one
would not give much of a shock. This is al-
ways experienced when lightning strikes in
one’s vicinity. :

(11011) H. W. says: Why is it that,
using the same effort and force, a long screw
driver will remove a screw nail that cannot
be moved by a short screw driver? A. The
mechanical advantage gained is entirely and
only due to the fact that the longer screw
driver has the larger head, and consequently
the greater leverage, i. e, the greater difference
between the ‘‘arm .of the power” as repre-
sented by the radius of the head and the “arm
of the weight” as represented by the radius
of the screw head (or half the width of the
screw driver point).. The only other advan-
tages of the longer screw driver are the usual
possibility of assuming with it a more com-
fortable position, using two hands instead of
one, or throwing more weight against the
screw driver to prevent the point jumping
out of the screw head slot.

NEW BOOKS, ETC.

THE Boy’s BooK OF STEAMSHIPS. By J.
R. Howden. New York: The Mec-
Clure Company, 1908. 12mo.; DD.
285. Price, $2.

The author has proceeded along very prac-
tical lines in the preparation of this admirable
book, which will be welcomed not only by boys
but by their elders. There is something fas-
cinating about the modern steamship, and the
admirable frontispiece, showing the “Adriatic”
at Cherbourg, will bring back pleasant mem-
ories to many. Of all the works of man’s hand
and brain, nothing is quite so impressive or
fascinating as a ship. Imposing as she may
appear when in port, her hull is such a tiny
thing when compared to the great and wide
sea across which she ventures, that it seems
almost impossible that any fabric put together
by men’s hands could possibly endure the great
force of the ocean waves, still less make its
way as unerringly as a ferryboat across them
to a purposed destination. The author has
tried to unveil to his readers the secret which
lies behind it all, the secret, namely, of ‘“‘free-
dom within the bounds of law’; that man is
only permitted to control natural forces for
his own ends by obedience to the laws which
control them. A recapitulation of the chapters
gives an admirable idea of the scope of the
book. After an introductory chapter, we come
to “Principles of Ship Design,” “The Coming
of Steam,” “Down in the Stokehold,” “The
Engines,” “Propelling Machinery,” ‘The Devel-

opment of Type,” “The Comfort of the Passen-
ger,” “Navigating and Engineering Depart-
ments,” “Steward’s Department,” “River

Steamboats,” “Lake and Coasting Steamers,”
“Ocean Steamships.” There are many exceed-
ingly valuable tables scattered through the
book. These tables are so valuable, that one
almost wishes that the author had called it
“The Man’s Book of Steamships.”

BrorLogy AND ITs MAKERS. By William A.
Locy, Ph.D. New York: Henry Holt
& Co., 1908. 8vo.; pp. 439. Price,
$2.75.

The author has been frequently in receipt
of letters from students, teachers, ministers,
medical men and others, asking for informa-
tion on topics in . general biology, and for ref-
erence to ‘the best reading on the subject.
The increasing frequency of such inquiries and
the wide range of topics covered have created
the impression that an untechnical account of
the rise and progress of biology would be of
interest to a considerable audience. This the
author gives as his reason for writing this
book. This admirably fills a comparatively
empty- niche in the literature of science. The
author has attempted to bring under one view
the broad features of the biological progress,
and to increase the human interest by writing
the story around the lives of the great leaders,
naturally the practical execution in the past
resolving itself largely into the question of
what to omit., The aim has been to keep in
mind a picture sufficiently diagrammatic not
to confuse the general reader. The book is
divided into two sections. In the first are_con-
sidered the sources of the ideas—except those
of organic evolution—that dominate biology,
and the steps by which they have been molded
into a unified science. The doctrine of organic
evolution, on account ‘of its importance, is re-
served for special consideration in the second
section. The portraits with which the text is
illustrated embrace nearly all the founders of
biology.

THE STRUGGLE FOR AMERICAN INDEPEND-
ENCE. By Sydney George Fisher.
Philadelphia: J. B. Lippincott Com-
pany, 1908. 2 vols. 8vo.; pp. 573-
585. Price, $4.

The present work is a continuation and an
enlargement of '“The True History of the
‘American Revolution,” published some years
ago in one volume, That work, while being
a brief general account of the contest, dwelt
more particularly on certain phases of the
struggle which have been omitted or ignored
by historians. It soon became obvious that it
did not go far enough, that the original plan
should be extended and carried out in more
detail, and that the whole mass of original
evidence in libraries and historical societies
should be made accessible, revealed to the
public in as complete and ample form as pos-
sible. Our people have little or no conception
of what the Revolution really was, no concep-
tion of the nature of the original evidence; and
the unwillingness of our writers of general his-
tory to set forth that evidence keeps it a
sealed book to the people. Our national feel-
ing is bound up in the Revolution ; the extreme
importance of such an event, which was the
foundation of our nationality and of the politi-
cal and social principles by which we are still
guided, seems to deserve all the light that it
is possible to obtain. Although our Revolu-
tion is said to have changed the thought of J
the world, like the epochs of Socrates, of
Christ, of the Reformation, yet no complete
history of it has ever been written .upon the
plan of dealing frankly with all the contem-
porary evidence and withholdihg nothing of
importance that is found in the original rec-
ords. Our histories are able rhetorical efforts,
enlarged Fourth of July orations, or pleasing
literary essays on selected phases of the con-
test; there has been no serious attempt to
delve in the original sources of information
and reveal them to the reader, as has been

done with the history of England, of France,

and of other countries. In view of these facts,
Dr. Fisher has written the admirable history
which we are now reviewing.. There is no one
better qualified as a sound and accurate his-
torian than Dr. Fisher, whose writings have
been received with respect by all the reading
community.

How IT 1S DONE, OoR VICTORIES OF THE
ENGINEER. By Archibald Williams.
New York: Nelson & Sons, 1908.
12mo.; pp. 484. Price, $1.25.

In these pages the reader will find an ac-
count of the great bridges built and in course
of construction, and other great railway enter-
prises during the past few years, including
tunnels and car ferries; also the story of the
Florida East Coast Railway built over the sea.
Ample space is given to the description of the
néw Croton dam and the Panama .canal. The
book is excellently illustrated by numerous
well-executed engravings, a number of which
have already appeared in the SCIBNTIFIC
AMERICAN. '

IN VikING LAND. Norway, Its Peoples,
Its Fjords, and Its Fjelds. By W. S.
Monroe. Boston: L. C. Page & Co.,
1908. . 12mo.; pp. 332. Price, $3.

The present work is the result of two vaca-
tion trips to Norway and rather wide reading
of the extensive literature of the country. The
author’s aim has been to give prospective tour-
ists some notion of the benefits to be derived
from a visit to Norway, and to inform readers
who prefer to travel within the covers of a
book. The author also trusts that this book
may serve to refresh the memories of those
who have already traveled in Norway. In any -
country so rich in mountains, ice fields, and
waterfalls and fjords, it is altogether easy to
devote the chief part of a book to those forms
and forces. -This is precisely what most
writers on Norway have done. The present
volume, on the other hand, gives prominence
to matters of human interest—the people,
their habits, customs, and traditions, to the
developed and developing civilization of the
country. The Viking age appeals strikingly to
the imagination of readers and travelers, and
the author has endeavored” to draw from the
chronicles of the old Norse sagas and the ex-
isting historic objects which have visible con-
nection with the past such facts as may aid in
the construction of a fairly vivid picture of
this stirring period. The author has produced
a most interesting volume, which has been
beautifully illustrated, printed, and bound by .
the publishers.

BriDGE ENGINEERING. ROOF TRUSSES. A
Manual of Practical Instruction in
the Calculation and Design of Struc-
tural Steel Truss and Girder Bridges
for Railroads and Highways. Includ-
ing also the Analysis and Design of
Roof Trusses and Other Details of
Mill Building Construction. By
Frank O. Dufour, C.E. Chicago:
Published by the American School of
Correspondence, 1908. 8vo.; pp. 384;
340 illustrations; half morocco; mar-
bled edges. Price, $3.

The fact that this work by Prof. Dufour has
been officially adopted as a textbook at the
University of Illinois, is in itself convincing
evidence of its value as a contribution to the
literature of structural engineering. It is ad-
mirably adapted for the general practical use
of the engineer. The problems involved in the
calculation and design of modern steel struc-
tures are complicated, yet are adequately com-
passed here in a handy volume of moderate
proportions. The treatment is exceedingly
clear and concise, and free from the abstruse
mathematics that ordinarily overburden other
works in this difficult field. The section on
Bridge Engineering treats fully both Bridge
Analysis and Bridge Design, embracing the
various types of truss and girder bridges,
bridge piers and abutments, bearings, and other
details, for railroads, country highways, etec.
KEvery detail is clearly explained by the aid of
diagrams, while graphical methods are chietly
used in the computations. The same practical
and concise treatment marks the section on
Roof Trusses, which covers all details of the
analysis, calculation, and design of the various
types of roof trusses used for buildings of
various spans, the methods of securing good
light and ventilation, the layout and other
details of mills, shops, etc. Photographs of
typical modern structures are shown, with full
explanation of:.the methods followed in their
design, and in some cases statements of cost.

A TEXTBOOK ON ROADS AND PAVEMENTS.

By Frederick P. Spalding. New
York: John Wiley & Sons, 1908.
12mo.; Pp. 340; 51 figures. Price,
$2 net.

The methods employed in the construction
and maintenance of highways have changed so
greatly since the first publication of this book,
that in the preparation of this edition it has
been found necessary to practically rewrite the
entire book. An effort has been made to briefiy
represent the best recent practice in highway
work, and the book has necessarily expanded
considerably beyond its former limits. The
book contains chapters on “Road Economics
and Management,” “Drainage of Streets and
Roads,” “Location of Country Roads,” “Im-
provement and Maintenance of Country Roads,”
“Broken-Stone Roads,” “Foundations for Pave-
ments,” “Brick Pavements,” “Bituminous Pave-
ments,” “Wood-Block Pavements,” *“Stone-Block
Pavements,” and “City Streets.”
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HIiLLs AND GULCHES A Manual of RACHINAND  coevceeeeecroccsncascacansns , etonator casings, ¢ aage or, . nitting machines, automatic measuring at-

. . Automatic swltch “F. Willams ".U00 0L 903,932 Developing apparatus, G. C. B 904,399 tachment for circular, J. B. Hipwell...

Hints and Helps for the Prospector | Automobile draft attachment, C. J. Zill- Dial, Eerguson 903,964 | Lacing device, R. J. Evans .
and Miner. By S. M. Frazier. Den-| tgittbu"i;"'d T TP TTEIIS ceevenaas . 382’%? B}:h ﬁgish}ﬂgr mﬁichiﬁey Poiry 8323?3 %‘acinf Dook, F-WA- gerl{}ck dian:

2113 utomo € hood, . . ODINSON .ececocsce ecelve! . ag ndicator, reeaman
ver: Hall & Williams, 1908. 12mao.; ﬁ“§°m°§‘{e steering nt]eChnnbisul]l 7. M& Mack 904,137 Bllsi)rﬁ;ct;og, 'AdGartll:erM...i ........ ggzz,ggg Eamp, are, %’ % %ughesk

i utomobiles, garment, umbrella, and cane nd card rack, M. . .o , amp, Aarc, wora
Pp. 491. Price, $2.15. N 1iack for, % T Roblg:s%l __:_1 _________ gooz,égg Dispﬁay cbox for fruits and vegetables, F. 904 404 Lamp, incandescent, J. W. Howe})l03 560, 904,482
? wning, Buschemeyer aspari .. » E s s

scoTr]:er:m3r:c1figisé’:c::ﬁitist:nigmﬁnez ;:g %"g gubport, Ofee%' I‘i’ J. Colgan.... 904.28 D‘“’}E"'a iber. and b . 903,988 Lam sgfket attachment, Incandescent, H. 904,476
4 ar fixture, . 'orster ....ce.000 . ! 3 1 ¢ R T y

mining by the hundreds, but have you ever | Bar hl))Ck' dmp& P. J_dpauliy, Jr. iR 903,’880 Il))!l:ﬁlllnfp;ppatrztu%, vIc'Joo(‘lv G. Walker 904,1 %amp, vapor,t At A. 1!Wm- te A lamen 5 = 904,239

. " st y . aratus, atson .......... amps, nufacture of meta. amen
seen a book which contained all the facts of | P*5%, % g or B Dy o T o021 Door %nd window fastener, R. R. Bulger &7 Arsem oo OF metal Hament T 903,826
Basket, A Styers . 904,026 oor hanger, E. G. Worden .... Leather rounding machine, R. A. Pfeifer... 904,445
the‘ one and thel theories of the other, and yet B:sk:t and hampe{', . 904,142 | Door lock, D. Hileman ........ . Leather Workluggmachlne, Stimpson & Brad-

which was truly a story of the hills and |5, ™s  mer, R. B. 903,876 | Draft attachment, D. W. Davis . ford .... .

gulches, told in such a way as to be full of |Bath cabinet, wardrobe, . 904488 | Drawing rolls. top roll clearer for, J. F. Level, plumb, T.

the most intenseé int t to those: who | Bath tub attachment, ’W E. Kennedy ... 904,133 Reed eevveventronnrsnniiinnaneenacnns 903,885 | Lid litter, J.'J. Meehan .........

interest, even 0ose: W. Battery, storage, R. N. Chamberlain...... 904,115 | Drilling apparatus, core, C. A, Terry...... 904,161 | Liquid filling tube, A. Schneider..
are not prospectors and miners? Such a book | Bearing, roller, W. H. Makutchan........ 904,343 II))rll%ing machu;e ChECkDiN:iCkHI; C. Bayles ggﬁ,g%g %iqll;msv'v elfctéolysiﬁ of, T. Bllllter
3 Bearti ft, J. T. L Ten.... . 903,872 | Dyeing apparatus, ederichs .......... , 0c! . J. Carro.

is “Secrets of the Rocks.” Its author 't_‘as ngr gli't i’{,‘}der, R. H. %%:;g ex.l..““ . 904, 01 | Dyeing mg%hlnes, hoisting and agitating ap- Lock' W. J. TeeSe .u.veveiernnninnennn
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and during all that time he has been striving | Binder, loose leaf, R. M. E Tthrltng B o 384'432 L for, H. M. Pflager .............c..c0u. 904,221

¢ A4 y k. C. R. D teeeeeeess 904,184 | HEE tester, Waldorf 4,238 | Locomotive furnaces, front arch for narrow.

to leam‘the secrets of the rocks” by personal gg]lggr p%((:l agfé i hohm nt for, J. ! Electric lighting device, C. Wheeler. 904,467 O. B. MOOTE «vrnrrensnonseeannesnnes 904,211

observation and exhaustive study of the re- B H like, attachme ’ 904,130 | Electric mackine, dynamo, B. A. Behrend. 903,829 | Locomotive tender, Ryan & Johnson 904,017
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actual experience. goﬁt prop;lslgn, 1. B. Ro lk hhldN 904,454 Elec{rical insulation, 003,875 {_‘,ggm, na&,gg W"éﬁ’ ?s Wbscll:aum .

oiler and steam apparatus, household, N. | __ Locke ...........c.cceevninnnns X m pa mechanism
harp .. 904,376 | Electricity removing means, statlc, w. H Loom startin and stopping mechanism, A.
GRAPHICAL  DETERMINATION OF EARTH N 0." B. Dawso n Ll 904, Chapman ...... . E. RDOBGES v oo e
SLOPES, RETAINING WALLS AND DaMS %211{25 tuggggsﬁegter, :tvg:ﬁ: "'Horsey & 904,051 | 1 evator safety appliance, E. " ‘Hardesty.... 904,424 | Looms, shuttle positioner for weft replenlsh-
’ P N York: D' VAUZDAD  .vvvevevonee@eoccccancnneeanns 904,129 | Engine electrc igniter, exploslve, G. A. ing, W. R. Stitt .......
By Charles Prelini. ew York: D.|lgoiler, gubular steam, H. E Ward 904,385 OOABOM.  « e v voeneeeensesncnsocassncacns 904,196 | Lubricator, H. A. Sedgwick .
Van Nostrand Company, 1908. 8v0.; | Book, J. D. Mets ........cccvvenn. 904,076 Engine fuel heater, explosive, Hertzberg Lubrieator, H. C. Woodbridge
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| order calculator, C. . Schindler... . 904,45 3 . &8 catching an ellvering mechan-
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D » I Bowling alley, C. B. Brenneman..... 904,400 Envelop, W. C. Jones .......... 904,262 | Mail transferring apparatus, R. H. Page.. 904,443
lateral pressure, earth against the wall, and | Box covering machine, F. R. Harris...... 904,426 Envel?p, HOVlelltyl Sllll‘pl"lise,Llii. V. Donahey.. ggi,ggg lg(&andrel,lw% EV;HSB'“S'i: ....... feeeeenees ggzig?
Brake b safety hanger, T. E. Buck.... 903,954 | Exerciser, physical, J. Lievre .......... 904, anure loader, J. B. Schuman ..........
the thickness of retaining walls and dams. Bilck 1§’t‘$lock,ngy J. gos’s ____________ . 903,906 | Exhaust head,” G. C. Rittenhouse .. .. Marine - propulsion, W. P. Thompson,
These pages are intended for students, and not Brush fountai Fesler .. 904.190 | Expansion wheel, R. R. Stein ......... . 904,285, 904,464, 904,465
y 0! n, J. B. Fesle 3

for professional engineers. ~Simplicity and | Brush, pigtail, L. C. Hawley ..... - 903,972 | Explosion  petrolenmm engine, Korting Match packing machine, Young' & Weaver.. 904394

clearness have been the main objects in view, Bﬂég; ’ top sui)por‘t)mi(gcrtin”&'ﬁilléi-: . %33;&’2? Eyeglasses, G. 3. Lowres ooonirmnririiill 0041074 | Mot hoOK, . MILLErs e snsssoece enst 904,140

and the experience of the classroom makes | Building brick or block, J. Soss...... . 903,907 | Fabric slitting machine, J. A. Cameron. 904,247 | Metal culvert, B, W. Harris 904,199, 904,200

P! h
the author believe that this little work. will | Bullet mold, A J. Mundi ....... + 904,273 | Fabrles e O fects om L. pﬁ?ﬂﬁﬁi’éagmsy 904,260 | T hending fat. a. e Herbert e 10X 003,076
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be of use to students and teachers, while at Butter cut{gr, ;J. ly Facobsen... - 903,981 gz%tcee';e‘r“f I? I‘;Vlilll)tlJl:rn Metals from their ores, obtaining, K. 904’263

the same time it may be of some help to the | Butter mo acobsell .....-.- ‘o0t Faucet, G. R. L 304329 | Mica, treating,” . P. 'W. Beckman. ... Y
Butter mold and cutter, A. P. Griffen...... auce Hohman Mica, treating, J. B. W. Beckman 903,949

practical engineer. Butterin, manufacturing, H. H. & E. ’ Feedlng machine attachment, J. Kleidmann 904,266 | Micrometer indlcator, liquid, F. G. "Purin-

SCHOU o evvvevnnnnnncensessscessennnns 904,231 gence aggt hlitcxlllmﬁ postAVg.ran Kessler. goog,gz Mi ton d  Dimmiddi & B ggg,gzg

N m £ t- 'ence P y P. Andersen ......... y ne door, nwi e raun . y

AvpEL’s GAS ENGINE MANUAL. New York: BUtt&l;lgl:]?kstr‘%slslgens’. .x.n.a.c“ne 0 r . c u .. 904,103 | Fertilizer dlstrlbuter L. G. Herrick...... 904,127 | Mining, lﬁ Schwerin ......... . 904,021
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Among the interesting chapters are Gas Pro-|Car door operating mechanism, dump, J. sar - usical instrument, enharmonic, J.  Heffer-
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_First Aid to Machinists

for all fineand aceurate work in
the shop is a matchless

"““STAR” LATHE

It has an automatic cross feed and
gives the greatest satisfaction wher-
ever used, No machine shop or toel
room complete without it. Thousands
use all over the world. Cata-

THE SENECA FALLS MFG. CO,
5 695 Water St., Seneca Falls, N. Y.

© B-17
Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.
and Turret lLathes, Plan-
FOOt and POWEI’ ers, Shavers, and‘ Drill Egresses
SHEPARD LATHE CO., 133 W. 2d St. Cincinnati, O.

INVENTIONS WANTED

Direct from American and Eul'opezm Manufacturers
An improved Incandescent MANTL AMP that burns
common keresene oil and preduces a hnllum stendy light of 160
candle power or more.
An improved MIA TLE for Incandescent Kerosene Oil
Lamps. Must be strong Snd dur:

Animproved FIREL ESS COOKER that can be manu-
factured at a low cost.

An i) roved Blue Flune O
An | Ac INE tor home use that can
ost.

be msnufsetured at s lo
We want to hear from Manufacturers and Importers
of new and useful inventions for Home and ¥arm.

UNITED FACTORIES CO., 1316 McGee St.,Kansas City, Mo.

A Home-[lade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegragh outfit
Nuwerous, adequate diagrams accompany e text.
Ence 10 cents by mail. Order from your newsdealer or

rom

MUNN & CO., 361 Broadway, New York

FRIGTION DISK DRILL

FOR LIGHT WORK.
1Ias These Great Advantages:
The speed can be instantly changed from 0 to 1600 without
stopping or shifting belts. " Power applied can be graduated
to drive, with equal safety, the smallest or largest drills
in its range—a wonderful economy ic time and great
uvlng 1 drill breakage. E& Send for Drill Catalogue.

W. F. & JNO. BARNES CO.,
Established 1872,
1999 Ruby Street, . -

Rockford, Ill.

Duryea’s Buggyaut

The winter vehicle.
Few parts, few troubles

CHAS. S. DURYEA, Reading, Pa.

TYPEWRITERS , ..

Visible Writers o oteruise

Olivers, Remingtons, Smiths, etc.
Shipped ANYWHERE for Free Trlal, or RENTED,
allowing RENT to APPLY.

Prices $15.00 Up

First classMachines fresh?romthe Manufacturera
‘Write for Illustrated Catalog 10, Your opportunity,

TYPEWRITER EMPORIUM, (Est. 1892) 92 & 94 Lake St., Ghicagy

Concrete, Reinforced lloncrele1

AND

Concrete Building Blocks

Scientific American Supplement 1543 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
1569, 1570, and 1571 contain an elaborate dis-
cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientific American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illustrated.

Scientific American Supplement 1564 contains an
article by Lewis A. icks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
some practical illustrations by Walter Loring
‘Webb.

Scientific American Supplement 1573 contains
an article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Bcientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley,
Jr., on cement mortar and concrete, their
preparation and use for farm purposes. The
paper exhaustively discusses the making of
mortar eand concrete, depositing of concrete,
facing concrete, wood forms, concrete side-
walks. details of construction of reinforced
concrete posts.

Each number of the Supplement costs 10
cents.

A set of papers containing all the articles
above mentioned will be mailed for $1.

Order from your newsdealer or from

MUNN @& CO.
361 Broadway, New York City
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Pipe wrench, chain, G. Amborn .. 9 4,397
Piston, G. II. Reynolds ....... . 903,886
I’lacket closer, R. S. Valentine 904,027
Planer and scraper, floor, G. J. Kepplinger 903,868
Plow, C. B. Henderson ...........c..oc.. 904,326
Plew, R. C. Bryan .......... . 904,403
Plow running gear, L. L. Awtrey.......... 904,039
Plows, corn plantms and the llke, marker

gage for, J. B. Roberts ............... 904,015
Plugger, hand operated, C. H. Hart....... 904,126
Plumb and level, combined, S. F. Iamble-

[ S 904,422
Plumbing and pipe testing device, G. .

1500 LI RIS 0 0.0.000 0 0 AERIER: o o BEIBE 903,973
Portiere red, A. J. Rebinsen ... .. 904,229
Post constructlon, newel, J. Gelm .. 904,195
Post mold, fence, J. B. Storms . . 904,098
Potato digger, A. L. Hoover 903,978
Powder divider, proportional, W. Vott . 904,164
Powder, smokeless, A. T. Cocking ....... 903, 958
Power from car axles, mechanism for

transmitting, H. H. Taylor ............ 904,461
Printing machine inking apparatus, R. M.

DaVAASON! 4o sfefeioioeie sfefsieieis aleie ciaisie o osnoae 904,312
Printing press impression latch, F. E.

Meehan' . ....™M... cresiateooiciore o siarerorereiorelels 904,075

Prism telescope and similar prism carrying

device and means for adjusting the

prisms, H. Jacob ................. . 904,066
Processing apparatus, A. E. Bimmerle . 904,300
Projectile, E. Gathmann ................. 904,255
Projectile time fuse, IH. Maxim .... .. 904,492
Pulley, self-oiling loose, I. A. Davis..... 903,960

Pulp articies, apparatus for making, M. L.

) LTI o 5 D P N il iy 903,869
Pulp articles. Jomt for machines for mold-

ing, M. L. Keyes ....eoevvueseaceenrens 903,870
Pump, H. C. Lyons, et al . 904,209
Pump, J. E. Sharpe ... 904,235
Pump, oil, R. Huff. 504,434
Pump, steam driven, 904,449
Pump valve, J. E. Hlll ........... .. 904,431
Pumps, etc., mechanism for T.

.07 G ISEEEEARAEY. - 0800000000800 0300 904,314
Radiator indicator, H. Vissering . 904,163
Rail, @. Pofitsh.............. . 903,883
Rail joint, A. J. Holmquist . 904,205
Rail joint, A. W. Samberson . . 904,364
Rail support, T. N. Jacob ................ 904,438
Railway car air brake system,

Dea
Railw: ay block signaling

system, H. M.

Coulter, L oL IR clolo(elelelala e e el ale o o Xo
Railway crossing, P. O.- Adams
Railway gate, automatic, E. C. Smlth 903,905
Railway rail, R. Wilson ......... 903,937
Railway road bed, M. Franklin . 904,418
Railway spike, F. W. Kohagen ..... 904,489
Railway switch frog, H. F. Roach... 904,278
Railway tie, J. Grimmer ........ 904,061
Railway tie, Hubbell & A 904,331
Range finder, L. Taylor ........ 903,915
Razor honing machine, C. F. Bold . 903,835
Razor, safety, L. H. Cobb ................ 903,957
Recording and calculating machine, com- [

bined, L. Julibn ........... .. ..., 903,866
Reducticn furnace, C. Van Brunt . 903,922
Reel and drum, S. C. Sampson ........... 904,365
Refuse destructors. and_other furnaces,

means for charging, H. N. Leask...... 903,993
Registering -nechanism, E. M. Dhillippe.... 904,084
Rein holder, H. Ogan ................. .. 904,217
Road grader. I.. E. Wild .. .. 904,106
Rock drill, Wllson & Thackrah .. 903,936
Rock drill. J. H. Hubn ........ .. 904,436
Rod coupling, drill, W. Minard .. 904,210
Rod straightening mechanism, R. Milne.... 903,999
Rotary engine, P. A. Johnson............. 903,864
Rubber, manufacture of artificial para, J.

BlIum| B el oo lo ol T 904,470
Sad iron cover, R. . Keron. 904,265
Sash fastener or lock, F. Mis .. 904,347
Sash fastener, window, R. Henry. 903,975
Sash fastener, window, H. Osborne... 904,145
Sash holder, E. T. Gaskill ............. .. 904,419
Saw blade, circular, Williams & Tinlin.... 903,933
Scale, B. D. Emanuel .................... 904,251
Scale, pitless, W. F. Stimpson... 903,910
Scraper, mud, I. P. Whitaker....... 904,388
Screw protector, set, P. M. Legere: 904,338
Seaming machine, S. Opsal ....... 904.009
Sectional chair, F. W. Anderson. 904,469
Self-opening bag, H. G. Widmer........... 904,168
Self-opening paper bag, H. G. Widmer.... 904,169
Sewage distributer, J. W. Hartley........ 904,324
Shade bracket, window. F. Hannemann.... 904,423
Shade, window, E. T. Bell................. 4,298
Shaft coupling, C. A. J. Lindstrom ........ 904,341
Shaft key extracting device, J. Clausen.. 903,956
Sheet piling, interlocking, E. E. Slick. 904,156
Shell reducing device, H. W. Menge . 903,877
Shells for rain water cut offs, manuf

ing of, T. F. Crary .......c.ccvvuuunn 903,959
Ship or log speed indicator, H. G. A. Klap-

[0 XN 60600 66600600 600060000 80008000539 904,135
Shoe polish, H. T. Widgren ............. 904,035
Shoe shank tacking machine, B. B. Water-

.................................. 904,032

Sifter, ash H. Schnitzler ................ 904,282
Signaling device for humidors, C. Subert.. 904,099
Signaling system, electrical, J. P. Sauer... 904,018
Skate, roller, E. P. Rother ................ 904.088
904,089

Slaughter house killing pen, A. R. Shawé

Sleeping  garment, combination, A.

Velasko
Sleigh, cycle, C. C. McCoy ....... o
Small arm, recoil loading, IP. Mauser...... 903,998
Smoke cleaning or washing apparatus, Black

LennoX ...viiiiiiinininenieenananans 904,301
Smoke or gas cleaning or washing appa-

ratus, Black & Lennox .. 903,832
Smoking pipe, G. W. Clapp .. 904,309
Sodium perhorate containing

producing same, F. Fritsche 5 .. 903,967
Soldering machine, can, J. C. Fetzer....... 904,192
Sound reproducing machines, automatic cut

off for, J. Eifel ...........cciiiiunn. 904,187
Speed changing mechanism, F. L. Chase... 904,179
Speed changing mechanism, automatic, K.

V. Hohne .........c.iiuiiiiinninnnnnnn 904,330
Speed friction transmission device, internal

variable, H. Lutz .................... 904,272
Spike puller, W. E. Werd. et al .......... 903,928
Spinning or twisting frame thread guide

support, J. T. Meats ........cocvuu.n. 904,493
Spinning. twisting, and doubling machine,

SY 178 Eerrantil  Senpllelletaadlell- « Joltnt . 903.965
Spool. thread. E. A. Zobel ..... . 904,396
Spraying device, J. W. Stewart 904,371
Spring, A. N. Lukens .......... 904,490
Spring, king bolt, T. Karle ........... 904,067
Spring, pneumatic. W. C. McCullough. 904,352
Sprinkler, lawn, Humphrey & Atkin 904.259
Sprinkling device, K. S. T. Bjorkma 903,831
Stalk cutter, Hestand & Willis . 904,328
Stamp vending machine, coin operat .

V. R. Seltzer .......cccuiiiiininnnnnn. 904,094
Stamping, dating, or numbering machine, I.

EYer | . Sy . s B - - X 5 cfslelsie e o 904,120
Steam generating apparatus, W. L. Rose.. 904,132
Steering gear, C. Clay .....covivvennnns 904.407
Stencil apparatus. E. H. Koemg s 903,989
Stool, I. G. WhitloW.............. 904,034
Stop motion, filling, G. Naylor .. 904,144
Stove, W. B. Engle .......... 904.188
Stove, gas, J. H. Bennett ... S .. 904.243
Stovepipe attachment, S. A. Tlpton ...... 904,377
Sunshade gear for personal wear, W. L.

RAAOIE" W opororcye « ok +oleazgs, o o sloke i o+ o100 ooro7e 904,085
Suspenders, man’s, S. Brown 904.176
Suspending frame, collapsible, 903,994
Switch bex, E. J. Dustman 904.320
Switch frog. H. 'F. Roach 904,279
Switch mechanism, W. C. La 904,336
Switch operating mechanism, 904,042
Switch operator. J.' Anderson 903,825
Switchboards. etc., protective apparatus for,

KQIBIINE TRl TTTTele o o o sl anososense 904,486
Table gage, saw, M. E. Loehr ............. 904,342
Talking machine diaphragm, W. W. Young. 904,110
Tank hcater, J. S. Jacobsen............... 904,983
Tanks, etc., apparatus for discharging the
contents of septic or settling, S. F.
904,141
904,483
904,367
Telegraph transmltter and typewriting ma-

chine, combined, A. G. Snyder ........ 904,157
Telephone exchange and alarm system, com-

bined, M. Latimer ................ 904,441
Telephone exchange system and appamtus,

5 e WICK, Jr...ccccvcececsscanncos . 904,105

XMAS

GIFTS
For Christmas Presen

Old Reliable, Original Diamond
L and Watch Credit House
BROS.&CO. Dept.M 180, 92 State St.,Chicago, III.

Diamonds

the LoftisSystem is a great convenience. It enables you to make beautiful and valuable gifts
without the outlay of much money. A small cash payment and you can give a “loved one”
your choice of the finest dlamonds watches and other high-grade
Jewelry MAKE YOUR SELECTIONS M)w from our Christmas catalog.

‘We will send them for your inspection. If satisfied, pay one-fifth
on delivery; balance in 8 monthly payments. Write for Catalog Teday.
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HARDERFOLD
HYGIENIC
UNDERWEAR

Inter-Air-Space System

Is two-fold threughout, affording
protection against the vicissitudes
of our variable climate to

Invalids Athletes
Professional Men
Merchants Accountants

And all occupations in life, indoor
or out

Over 1,100 Physicians

have united in testifying to the san-
itury excellence of the HArRDERFOLD
system of underclothing.

HARDERFOLD FABRIC CO.
163 River Street, TROY, N.Y.
Send for Catalogue

»” .
“ Porox ”* Ignitor Storage
BATTERIES
High Capacity. Light Weight.
Proved as the best for both igni-
tion and light. No loss of current.
It, stores and returns the power to
your machine, You can see and
examine the interior without ex-
posure and digging. because it is
made up in transparent celluloid
Lars No danger of breakage like
ard rubber. Plates and jars are
guaranteed for one year.
Send for catalog.
Albert Muller, 145 West 49thSt., NewYork

GAS ENGINE DETAILS.—A VALUA-
ble and fullyillustrated article on this subject is con-
tained in SUPPLEMENT No. 1292, Price 10 cents. For
sale by Munn & Co. and all newsdealers.

Have You Seen The Perfection Wrench?

The newest and best wrench made. All steel.
Great strength. Instantly adjusted. Easily and
quickly operated. Positive grip.. Iinmense time,
trouble and temper saver. Indispensable to
Automobilists. Best “all round ” tool ever offered
for sale. Must be seen to be appreciated. “ You’ll
want one when you see it.”” For circular address

THE PERFECTION WRENCH COMPANY
Box 426G, Port Chester, N. Y,

. . . .
Pipe Cutting and Threading Machine
For Either Hand or Power

This machine is the regular hand machme supplied
with a power base, pinion, countershaft, etc., and
can be worked 88 an ordinary power
machine or taken from its base for
use 28 a hand machine. Pipe 4 in.
to 15 in. diameter handled easily in
small room. lllustrated catalogue—
price list free on application.

THE CURTIS & CURTIS CO.
6 Garden St., Bridgeport, Conn.

Branch Office, 60 Centre St., Ne Y.

Infinite Variety

Of classic and modern statuary, motifs
and designs, correctly and faithfully
designed and worked out in sheet
bronze and copper.

Mullins
Art Architectural Sheet

Metal Work and Statuary

is an absolute reproduction of the original
design, and has a sharp, clean and beautiful
effect.

Architects and contract-
ors seeking information
about Cornices, Panels,
Friezes, and all Ornamen-
tal Work, should have our
large 120-page catalog—it
is free. Also ask for sepa-
rate catalog of Mullins
Sheet Metal Statuary,
which is as durable and
aristic as cast bronze
or sculptured work, and
costs less.

Please specify whether
Metal Work or Statuary
catalog is desired.

W. H. Mullins Co.
203 Franklin St.,

Salem, - - Ohio.

ELECTRO MOTOR. SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist=
ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery,and
which would have sufficient power to operate a foot
lathe or any machive requiring not over one man pow-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be
hadatthisoffice and from all newsdealers.

Grow Mushrooms
For Big and Quick Profits.

Ten years experience enables me to

give practical instructions that will

add 25 to $60 perweek to your income

1 without interfering with regular occu-
pation.  For fulleanlculars and free book,

address JAOCKSON MUSHROOM FARM,

3831 N.Wostern Ave., Chicago, llis.

HOME PROBLEMS.
word ‘‘ Home ”’ for its keynote.

American Homes and Gardens

gives its readers the experience of experts in solving the most difficult
It is a thoroughly practical magazine, having the

HOW TO BUILD THE HOME

Floor plans and details of construction of houses of moderate cost as
well as more pretentious mansjons are a feature of each issue.

HOW TO DECORATE THE HOME

The most experienced decorators in the country describe how the best
and most artistic results are attained from the point of expenditure, and
the more important one of satisfaction.

HOW TO PLAN AND LAY OLT THE GARDEN

The frame of the House-picture is the garden, and success in its treat-
ment means that each tree and shrub is correctly placed as well as properly
grown, hence this department will be found most helptul.

OUTDOOR LIFE AND AMUSEMENTS,

ARTICLES ON HOUSE INDUSTRIES

month in its pages.

price, $3 per year.

every phase of country life is authoritatively discussed from month to
«“American Homes and Gardens '’ is conceded to be
the handsomest magazine published in America. Its beautiful cover printed
in colors changes each month, and is always a work of art.
If we receive your order for a year’s subscription now

other words, fourteen months for price of a year’s subscription.

Subscription

1908, numbers free; in

The Season’s Best Club Combinations

we will send you the November and December,
Scientific American or American
Homes and Gardens. ... .... $3.00 1
Review of Reviews....... oo 3.00 ¢ $4.45
$6.00 )
Scientific American or American
Homes and Gardens -..... . $3»gg ]l
Review of Reviews..... 3.
World’s Work. ... . 3.00 - $6.80
Everybody’s Magazine...... .... 1.50 !
$10.50 |
Scientific American or Amerlcan 1
Homes and Gardens. ... Si‘!gg i 5 35
Everybody’s Magazine,. . o
World’s Workseseesesieeesees  3.00 i $ b
$7.50 )

Scientific American or Amerlcan

Homes and Gardens $3.00
McClure’s Magazine 1.50 L $5.35
Review of Reviews. _3.00 i
$7.50 )
Scientific American or American
Homes and Gardens. ....... $3.00
World’s Work ... 3.00 $5_]0
Delineator .. 1.00 |
$7.00 )
Scientific American or American \
Homes and Gardens $3.00 |
McClure's Magazine. ......... 1.50 | $4.60
Woman’s Home Companion. 1.25 |

$5.75 )
After February 1, 1909, 25¢c. must be added to combina-

MUNN & CO., 361 Broadway, New York City

tions including Woman’s Home Companion,
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(:Essiﬁed Advertisements

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

READ THIS COLUMN CAREFULLY.—You will find
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
nquir; a; T ted.
inquiry may be repeated MUNN & CO.

BUSINESS OPPORTUNITIES.

CAPITAL AND BUSINESS ABILITY wanied to
manufacture and market a patented modeling material
sup erior to any now in use, endorsed by leading sculp-
tors and educators. First-class proposition. Strictest
investigation solicited. Address M. P. L., Box 773, N. Y.

Inquiry No. 8611.—Wanted to buy springs for
light power purposes.

WANTED to buy or lease some igood simple and
g ractical invention to add to our line of specialties,

end us sample or descri%rou and state terms. Ad-
dress Hagstrom Brothers, Lindsborg, Kansas.

Inquiry No. 8650.—Wanted to buy file cutting
machinery.

PATENTS FOR SALE.

FOREIGN PATENTS for meritorious and valuable
inyentions negotiated upon a contingent basis. Ab-
solutely no_fees accepted. References given and re-
quired. L. Heury, 141 Broadway, New York.

Inquiry No. 8667.—Wanted to buy needle, pin and
pen machinery.

THE AUTOMATIC REVOLVING FLY TRAP.—
Oneof the most universally needed household articles
andwill be a money maker forthe lucky man. Address
R. L. Ramsey. Bardwell, Texas.

Inquiry No. 8685.—Wanted to buy B¢ to 2-inch
No. 13 to 18 tempered spring steel.

UNBREAKABLE CUFF BUTTON.-U. S. Patent
No. 902,780. Small cost to manufa.cture Large profits.
will séll outright or on_royalty. For particulars ad-
dress Pierre Truccot, 215 W. 38th 8t., New York City.

PATENTS WANTED.

WANTED. — Information regarding good patent
which would be money maker. Only inventor, who
wishes to sell outright or on royalty basis, need answer.
Give price and brief description. L. Darbyshire, Box
390 A, Rochester, N. Y.

Inquiry No. 8687.—Wanted to buy motor plows.

AGENTS WANTED.

STRANGE INVENTION. — Maki agents rich
Korstad's sales, $2,200 two weeks; Stoneman, $1,200
monthly; Beem, $164.25 weekly for three months,
Reese canvassed 60 people, sold Hundreds aver%mz
$60 weekly. Experience unnecessary. New fleld.
already sold. Millions needed. Exciting business, Credlt
given.” Allen’s Bath Apparatus gives every home a
bath room for $5. Energizes water. Prol onas life
Cleanses almost automatically. Exclusive
ingfast. Write Allen Mfg. Co.,1408 Allen Blda '.[‘ole LX O.

Inquiry No. 8699.—Wanted to buy two-stranded
soldered wire for heddles.

FOR SALE.

A GRAY IRON FOUNDRY, fully eqmﬁ)ped and in
operation, on account of the 'death of the m:maxinﬁ
artner, is for sale. The foundry is 50 x 150 ft., soli
rick walls and iron truss roof, bay on the east side,
156 x 24 ft., used for core room, an addition on the west
side 30 x 80 ft. with brick walls, arutioned off for cupola
room, motor room, cleanimz hipping room. A brick
pattern honse, 30 x 50 ft., a tra.me ce, 4 acres of land
o S Bids tradk. located on the S00 Line, Minneapolis.

Minn. For particnlars address Mr. W. L. Chapin
torney for the administratrix, New York Life Bidg o
St. Paul, Minn.

Inquiry No. 8701.—Wanted to buy solar engines.
MANUFACTORERS ATTENTION.—For sale, state

rights. The best automatic scales on the market. Two
to six thousand dollars A fortune in it for the right
party. Address J, H. McLeod, Marietta, Kans.

Inquiry No. 8721.—Wanted unwelded tubing that
is used for structural work.

SAFETY 'RAZOR SHARPENED.

ALL SAFETY RAZOR BLADES SHARPENED bet-
ter than new and sterilized, 2c. each. Satisfaction guar-
anteed or money refunded. Send for blade box. Electro
Stropping Co., 138 Shelby Street, Detroit, Mich.

Inquiry No. 8735.—For parties making a still for
the #urplt;,sc of exstmcting aloog?)l from saw-dust.

MOTION PICTURES.

THE MOVING PICTURE WORLD, weekly, 10 cents
pty ; yearly subscription, $2. The only paper de-
voted o the moving picture, illustrated song and lan-
tern lecture fleld. Moving Picture World, Box 450, N.Y.

lnqnu’y No. 8736,—For manufacturers of machin-
ery for maki g mat.ches, also machinery for making
purses and han

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturersin all linessup:
plied at short notlce at moderate rates. Small and
special lists comg iled to order at various prices.
timates should be obtained _in advance. Address
Munn & Co., List Department, Box 773, New York.

Inquiry No. 8737.—For manufacturers of machin-
ery for making tooth-brushes, shaving brushes, gal-
vanized water buckets, locks, nibs and holders.

A LIST OF 1,500 mining and consuiting engineers on

ards. A very valuable list for circularizing, etc.

Price $15.00. Address Munn & Co., List Department,
Box 718, New York.

Inquiry No. 8742.—For manufacturers of water
still, also of thermomster tubing.

MISCELLANEOUS.

UNITARIAN LITEB.ATURE including sermons and
week]{oémbllcaﬂons, sent free, on Rpllca on to Miss
Peck. George Street, Providenceé,

gnlry No. 8748.—Wanted tobuy golished or lac-
d brass in sheets 29 gauge, quarter bard in temper.

Inqlnry No. 8749.—For makers of very large
springs, used for running machinery.

Inquiry No. 8769.—For manufacturersof an ap
pliance to attach to the old style razor blade to make
same a safety razor.

Inquiry No. 0.—Fo rties who make short
link gwls{%haigs,slzgm troml;'ggs w make 8

Inguiry No. 771.—Wanted to bny tune sheets
for Criterion music boxes.

Inquiry No. 8774.—For machinery for making
bags from sisal hemp.

Inquiry Neo. 8775.—Wanted to buy stock novelty

or jewelry catalogues.

Inquiry No. 8779.—For parties manufacturing
gas, gasoline, steam engines and boilers; also packlnu

and mineral wool, steam_ supplies, iron and lead pi
power transmission machinery and’ steam fitters’ tools.

Inquiry No. 8780.—For parties who make gasoline
stoves.

Inquiry No. 8784.—For manufacturers of alcohol
burners for lights and stoves.

Inquiry No. 8786.—For parties to manufacture
glass balls blown about 1} inch in diameter with a %
inch hole through the center, should hold about
pounds to the square inch of steam pressure.

Inql:u'y No. 8787.—For parties who manufacture
cat-gu

Inquiry No. 8790. -- For the manufacturer or
‘ Brooks improved hand pump.”

qll]lil'y No. 8792.—For a firm that manutactures
glass holders made of glass.

Inquiry No. 8796.—For concerns manufacmrinfz
stills ada pted to the manufacture of denatured alcoho

Inquiry No, 8798.—For manufacturers of micro
lens used in small articles such as pencils. charms, ete.

Inguiry Neo. 8799,—Wanted to buy new or second-
hand box na iling machine for small packing cases.

Inquiry No. 8800.—Wanted complete data in re-
gard to pegamoid.

Inguiry No. 8802.—Wanted to buy machinery for
c{nting and polishing oilstones, whitestones or grind-
stones.

Inquiry No. 8803.—For manufacturers of ﬂlesi
screws, druggists’ supplies, bardware in general,
agricultural machinery.

Inquiry No. 8804.—-For parties dealing in wind-
mzizllls' wood split pulleys, wheelbarrows, cutlery and
pi

nquiry No. 8805.—Wanted to buy outfits and
supp es for brazing,

Inquiry No. 8806.—For manufacturers of draw-
ing materials.

Inquiry No. 8807.—For dealers in second-hand
cotton machinery.

Inquiry No. 8915.—Wanted to buy carriage and
agon hardware coal, iron and steel.

3«7 iry No. 8819.—For manufacturers of Excel-
sior Welding Compound.

Inguiry No, 8821.—Wanted to buy machinery for
making a rough composition board, something like a
straw board.

Inquiry No. 8822.—For manufacturers of dredg-
ing machinery to be operated by gas engine.

Inquiry No. 8825.—For manufacturers of a new
device to split wood.

(i iry No. 8826.—Wanted to buy small fuel com-
ssion machines both manunal and engine power.

1Inlluu'y No. 8827 .—For manufacturers of annealed
glass.

Inquiry No. 8829,—Wanted to buy machinery for
making pins, hair pins, hooks and eves.

Inquiry Neo. 8830.—Wanted to buy machinery for
making brushes and baskets.

1nquiry No. 8831.—Wanted to buy knitting ma-
chines.

Inquiry No. SS32.—Wanted addresses of high-
grade label weavers, preferably in New York.

Inquiry No. 8833.—Wanted to buy a peanut snell-
ing machine.

Inqnlry No. 8834.—Wanted to buy a 2-horse-
Eower gasoline emzine for spray wagon working on
illy ground.
lnqulry No. 8835.—Wante to buy toothpick ma-
nery.
lnqnlry No. 8836.—Wanted to buy decorticating
machines for sisal.

Inquiry No. 8837.—Wanted to buy folding um-
brellas.

" Inquiry No. 8838.—Wanted to buy metallic tar-
gets similar to clay birds used in shot-gun shooting.

Inuniry No. 8839.—Wanted to buy cheap auto-
mobiles.

Inquiry No. 8840.-
carbon pressure lamps.

Inquiry No. 8841.—Wanted to buy lunch counter
and restaurant fixtures.

Inquiry No. 8842.—Wanted to buy annealed glass.

Tnquiry No. 8843.—Wanted to buy cigarette mak-
ing machine.

-Inquiry No. 8844,~Wanted to buy inkstands,

Inquiry No. 8846.—Wanted to buy an electric
butcher hand saw.

Inquiry No. 884'7.—Wanted laundry tubs.

In ta‘imry No. 8848, —Wanted to buy rust proof
etal for parts of wash tubs.

Inquiry No.8849.—Wanted addresses of Canadian
makers of rifle sights.

Inquiry No. 8850.—Wanted to buy machinery for
making canvas gloves or mitts.

Inquiry No. 8851.—Wanted to buy machine for
weavlng wooden lath and wire together.

‘L uiry No. 8852.—Wanted to have made a con
cave rass or copper refléctor with ficus of four or ﬂve

-Wanted to buy portable hydro-

Inqmry No. 8853.—Wanted to buy wafer safety
razor blades.

Inquiry No. 8854.—Wanted to buy air compressor
pr%slm}re gp 101,500 1hs., the capacity ranglng 500 to 3,000
cubic feet.

Inquiry No. 883535.—Wanted machine to punch

holes, feed and set automatically solid copper rivets
a:)d l!vashprs and rivet together harness done with one
stroke.

Inquiry No. 8856. —Wanted a machine or grinder
for reducing soft wood refuse to a fine dust.

Inquiry No. 8857.— Wanted addresses of shoe
string manufacturers.

Inqluiry No. 8858.—Wanted to buy comb cleaning
machine.

Inquiry No. 8859.—Wanted to buy steel gray
paint suitable for gasoline engines.

inguiry No, S860.—Wanted to_buy
m‘inding, washing and drying gum chic]

Inquixy No.S8861.— “Wanted to bny machine for
cutting ont mittens.

Inquiry No. 8862, —Wanted to buy a feather
pillow ventilator.

Inquiry No. 8863.--Wanted to buy machine to
separate pecan puts into sizes and dust the dirt off.

?m ry No, 8864.—Wanted manufacturers of me-
chan 1 novelties.

Inquiry No. S865.
cookers.

Inquiry No. 8866.—Wanted to buy instantaneous
water heaters.

Inguiry Ne. 8867.—Wanted to buy plant for dry
cleaning.

b I"nqmry No. 8868.—Wanted to buy nickeloid for
utto:

Inquiry Ne. S860,—Wanted to buy straw making
machinery.

Inquiry No. $870.—Wanted to buy incandescent
kerosene burners.

Tnquiry No. 8871.,—Wanted to buy chimneyless
kerosene burners.

Tnguiry No. 8872.—Wanted to buy a ball nozzle
puzzie.

Inquiry No. 8873.—Wanted to buy a portable
shower bath.

machlnery for

— Wanted to buy fireless

Telephone indicator,

automatic,
wick

R. Sedg-
Temperature regulators, thermosensitlve
device for automatic, W'. M. Fulton.
Terpenes and wood pulp, treating wood “to

903,898
904,123

produce, W. J. Hough ................ 903,859
Threshing machine, S. Clennin ............ 904,408
Ticket or stamp delivering receptacle, V.

Hegarty ....ecceeieereeeecencncenncens 904,428
Time register, watchman’s, G. W. Ellis.. 904,415
Tire, pneumatic, C. Scheuner ............ . 903,891
Tire, pneumatic, J. L. Coesir.............. 904,409
Tires of wheels, protector and non-skid-

ding band for pneumatic, A. T.

HUBhE8 ..cvveriennierocranernnannnans 904,435
Toaster, J. J. Frith ........ . 903,852

Tobacco press, E. Johnson

Tool and punch, belt, G. G. Jones .. 9
Tool handle, detachable, F. Pocan.... 904,012
Tool, precision,” C. P. O’Neill ......... 904,007
Tongue support, D. Lippy ¢cceececeecen... 904,270
Toothpick boxing machine, Stanley &

Tainter ............. ceccesrecsccansann

Tote box, W. E. Donnelly .

Toy, A. J. Nusly, Jr. ......

Toy, illusion, J. S. Fax 9

Toy or amusement devrce, P.M. Welsh.... 904, 387
Track or rail, tramway and railway, J. H.

Briggs .cciiiiiiiiiiiiiiiiiiiiiiiiaa., 904,174
Train stop, emergcucy, Conniff & Pierce... 903,843
Train stopping device, emergency, Connift

& Pierce ...c.ceiiieiiiiiiiiiiiiiaaan. 903,842
Tramway system, W. Bradford ........... 4,24/
Trap fitting, combination, Parker & Cobb.. 904,082

Traveling carrier, overhead, G. H. Downs.. 904,119
Treating materials by the action of air or

other gases, J. E. Greenawalt
Trolley harp, J. Pensis ..................
Trolley head and harp, C. E. Marks ......
Trolley pole attachment, C. Ruggaber..... 904 363
Truck, F. C. Scherping .............. ..
Tube scraper, Georges & Dormoy...........

Tubes, manufacture of compound, G. H.
EVerson ...ciieeeieeniieniniainnnnnnns 904,189
Tubes, reworking, W. H. Richards . . 904,451

Turn table, J. F. LaWLY ...ccevevennnns . 4,335
Turning and boring machine, porch co]umn,

J. BuffeleD ...cccciecececncececncnanns 04,044
Twine holder, H. E. Brown ............. . 904,401
Type casting and distrlhuting machine, J.

S. ThOmPBOD «.ceveeceneceennenonnanns 903,917
Typewriter key lever fulerum, C. C.

Harting .....c.cceiiieeiienieennnnnnns 904,201
Typewriter ribbon feed, L. P. Diss ........ ,316

Typewriter shift frames, auxiliary support

for, T. L. KDaPP .ceeeevvcecnccanccnns 904,207
Typewriting machine, H. S. McCormack 904 002
Typewriting machine, H. L. Wagner 904,029
Typewriting machine, W. C. Farnum . 904,055
Typewriting machine, G. A. Seib .... . 904,155
Typewriting machine, F. A. Young . 904,170
Typewriting machine, W. J. Barron
Typewriting machine, W
Typewriting machine, T.

Typewriting machine, G.

Typewriting machine, W.
Umbrella top notch, W.
Undergarment, unlon, J.
Undergarment, union,
Underreamer, C. T. Mapes
Uniting a flexible to a solid body, .
McCourt . .
Valve, A. 8. Lindkuvest
Valve and piston, semi- plug piston,

. 904,391-

WilBoD ' . .iie ittt
Valve for hydraulic elevators, A. R. Kling-
lo 904,136

1 Y
Valve, gate, H. C. Farrell
Valve, piston inlet, H. C. Sergeant
Valve plug, J. H. "Chandler

Valve, radiator, A. S. Trask . 904,102
Valves or electric switches at predeter-

mined times, means for automatically

operating gas or other, A. Hare..... ... 904,425
Vegetable grafing device, S. R. Kell 904,206
Vehicle brake lever and ratchet, M. Potter. 904 148
Vehicle cases, drain cock tor motor, R.

Huff ....ccoccevvenncennns ceeeeaaaees 903,979
Vehicle indicator, L. M Tlugley 904,101
Vehicle, motor, A. Przygode ..... ,884
Vehicle, self-propelled, J. Vollmer 904,028
Vehicle, steering knuckle, J. C. Bashtord 904,296
Vehicle steering mechanism, motor, A.

1 < T 904,146
Vehicle steerin

orter ........ 904,225
Vehicle wheel, T. A. 904,023
Vehicle wheel hub, Bastel & Baumgartner. 904,112
Vehicle wheel, motor A. L: McMurtry .... 904,143
Vending machine, coin controlled ticket,

. Stratton .. eese.. 903,914
Ventllating system, C 903,935
Ventilator, J. Fink ................ 903,851
Venting attachment, safety, J. Cohn .... 903,841
Violin chin and shoulder rest, Henrikson

& Wrangell 904,258
Vise, pipe, C. W. Sievert . 904,234
Wagon brake, R. C. Pryor ......... 904.361
Wagon brake mechanism, E. 903,847

Wagon, child’s velocipede, A. Hamlll
‘Washboard, Benson .
Washboard, S. F. O’Connor
Washboiler attachment, W.
Washer, F. . Lanée cessssaase

‘Waste, mechanical, G. H. Burleigh.
W'ater closet flushing apparatus,

Water closet tanks,
Richardson

éfp'lié{l' “for,

904,228

Water cooler, H. Cordley cee 903,844
Water heater, H. S. Humphrey. 903,862
Water heater, Sasso & Farugia . 904,366
Water in_steam boilers, device for purify-
jemann ................ 903,931
Water fevel in baths, apparatus for indicat-
ing the, P. S. von Gwiazdowski 903,970
Water, softening, A. Brandes ... 904,114
Welghing apparatus, automatie,
Well dril]lng machine, D. W. Saunder: 903,889
‘Well packer, C. C. Heeter ...... 904,202
Wheat wetting ‘device, K. Dougan 903,961
Wheel attachment, L. L. Curtis ... 903,845
Wheel drive, traction, J. B. Dumais 904,413
Wheel hood, propeller, G. B. Davis 904,313
Winding indicator, S. Kahan ..... 904,33
Windmill, vaneless, C. A. Whiting. 904,166
Window ventilator, C. V., Szeczygiel 904,100
Window ventilator, T. H. Garland ...... . 904 125

Wire feed and measuring wheel,
F. L. Kelle} ..co.c.....
Wire fencing, E. F. Shellaberger
Wire, manufacture of barb, E. F.
berger
Wire reel, P. L. Johnson
Wire splicing machine, Wise & Jones.
Wire stretcher, E. F. Schuster ..... .
Wood, changing the graln of, M.
BOMB  .voicvvvennnncnn
Wprk rack, R. S.
ench, A
‘Wrench,
‘Wrench,
Wrench,
‘Wrench,
‘Wrench,
Wrench, A. E. Aeschlimann

Wﬂtp,

Wrench, G. . Johnson .......
TRADE MARKS.
Absorbent compoun 8, certain, Roykross

Chemical Co. ......ccevivennnanns ceeeen . 71,361
Beds, iron, P. D. Baker ......ccocceuueu.. . 71,324
Biscuits; cocoanut, F. B. Fashhurn & Co. . 71,291
Boots and shoes of leather, cloth, and satin,

Frank Brothers ..........c.lceeeeeeenss 71,292
Boots and shoes, rubber, Hood Rubber Co... 71,300
Brooms, C. Plunkett ...................... ,341
Card, block, and picture games, C.

GOAINE v ueeeeranrnnnnneesnnnnnneeeseens 71,355
Carpets and rugs, Cascade Carpet Co....... 71,281

Chemicals, certain, Badische Anilin & Soda

Fabrik
Chemicals, certain, Kretol Co.
Chewing gum, B. C. D

e Witt & Co..

Cigarettes, elgars, and tobacco, Maspero
Freres cecececececccecsocvensconcnnn ,303

Cigars, Companla Genera] de ’l‘abacos de .
FilIpinas ..ceceeeivriiniiiiricnnennnnss 1,285

Cotton and linen canvas used for garment
facings, Friedman & Krieger .......... 71,293

plece 8, Norton Pratt Co........ 71.810

Popular Books

HOME MECHANICS
FOR AMATEURS

By GEORGE M. HOPKINS,
Author of ‘‘Experimental Science’
12mo. 370 Pages, 3'20 Illustrations

Price, $1.50 Postpaid

The book deals with wood working, household orna~
ments, metal working, lathe work, metai spinning, silver
working; making model engines, boilers and water
motors; making telescopes, microscopes, and meteoro-
logical instruments, electrical chimes, cabinets, bells,
night lights, dynamos and motors, -electric light, and
an electrical furnace. It is a thoroughly practical book
by the most noted amateur experimenter in America.

Experimental Science

By GEORGE M. HOPKINS
Revised and Greatly Enlarged. 2 Octavo
Volumes. 1,100 Pages. 900 Illustrations
Cloth Bound. Postpaid, $5.00

- Owing to the amount of new matter added the book
is now published in two volumes, handsomely bound in
buckram. Of the additions which have been made,
among the most important are: A full illustrated de-
scription of ¥{ H. P. Electric Motor, prepared expressly
for this edition of * Experimental Science ”; chapters
on Alternating-current Machinery, and clear, concise
Explanations of Wireless Telegraphy and Telephony,
Electrical Measuring Instruments, the Electric Clock,
the Telegraphone. High Tension Currents,the Nernst,
Lamp, and methods of measuring the heat of the stars
No other work contains such a fund of trustworthy up-
to-date scientific information. presented in a clear and
simple style. Send for descriptive circular.

Scientific American
Reference Book

12mo, 516 Pages, Illustrated, 6 Colored
Plates. Price, $1.50 Postpaid

The result of the queries of three generations of
readers and correspondents is crystallized in this book
which is indispensable to every family and business
man. It should be found on every desk. Itis exten-
sively used by government officials. It hasbeen revised
by experts. The book contains 50,000 facts and is much
more complete and exhaustive than has ever been at-
tempted. - It is profusely illustrated with engravings,
many of them imparting the informatlon by means of
comparative diagrams

The Scientific
American Boy

By A. RUSSELL BOND
320 Pages. 340 Illustrations

Price $2.00 Postpaid

This is a story of outdoor boy life, suggesting a large
number of diversions which, aside from affording en-
tertainment, will stimulate in. boys the creative spirit.
In each instance complete practical instructions are
given for building the various articles.

The needs of the boy camper are supplied by the
directions for making tra outfits, sleeping bags
and tents; also such other shelters as tree houses,
straw huts, log cabins and caves.

Stage Illusions

M A GIC 5o i

Diversions, including Trick Photography

The illusions are illustrated by the highest class of
engravings, and the exposes of the tricks are, in many
cases, furnished by the prestidigitateurs themselves.
Conjuring, large stage illusions, fire-eating, sword-
swallowing, ventriloquism, mental magic, ancient magic,
automata, curious toys, stage effects, photographic
tricks, and the projection of moving photographs are
all well described and illustrated
By A. A. HOPKINS. 568 pages. 420 illus. Price $2.50

12mo.

A Complete Electrical
Library

By Prof. T. 0'CONOR SLOANE

An inexpensive library ot the best books on Electri-
city. Put upin a neat folding box. kor the student,
the amateur, the workshop, the electrical engineer
schools and colleges, comprising five books, as follows:
Arithmetic of Electricity, 138 pages..
Electric Toy Making, 140 pages. .
How to Become a Successful El
Staadard Electrical Dictionary, 682 pages
Electricity Simplified, 158 pages.

Five volumes, 1,300 pages and over 450 Wlustrations.

A valuable and indispensable addition to every library.

OUR. GREAT SPECIAL OFFER.—We wil
send prepaid the above five volumes, handsomely bound
in blue cloth with silver lettering, and inclosed in a neat
folding box, at the Special Reduced Price of $5.00
for the complete set. The regular price of the five
volumes is $7.00.

The New Agriculture

By T. BYARD COLLINS

12mo, 374 Pages, 160 Illustrations
Cloth. Price, $2.00

This valuable work sets forth the changes which
have taken place in American agricultural methods
which are transforming farm life, formerly so hard, into
the most independent, peaceful, and agreeable exist-
ence. Farm life to-day offers more inducements than
at any previous period in the world's history, and it is
calling millions from the desk. The present work is one
of the most practical treatises on the subject which has
ever been issued.

The latest and best book on the subject. Contents:
L The New Call to the Farm.—IL. The New Soil.—
Irrigation.—III. The New Fertilization.—{V. The New
Transportation.—V. New Interests.—VI. New Crea-
tions.—VII. New Varleties.—VI1l. New Practice.—IX.
New Machinery.—X, The New Inspiration.

B Special circular of contents of these volwmes sent free.

MUNN & CO., 361 Broadway, New York
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LET US BE YOUR FACTOR

STAMPINGS, MODELS, EXPERT WORK
THE GLOBE MACHINE AND STAMPING CO,
970 Hamilton St.. Clevelnnd, O,

00 0.

Cotton sheetings, Indlana Cotton Mills. .
Cough and croup syrup, J. B. Clayton.....
Dress eyes, American Pin Co. ....... . 71,271
Dress goods in the piece, F. H. Hayes g

Dress shields, S. Allen & CO. ..cevuene

Enamel paint, Ernecke & Salmstein . .. 71,334
Foods, certain, Armour & go. 1 ....... C ’;l,g’g
= Foods, certain, Christians Natural Food Co.. 71,
and Bottlers M%gﬂ;zg E“'!‘“%s' B’E‘i\%’fi Fruits, canned, J. H. Flickinger Co........ 71,302
¥G. CO., 899 Clinton qyi; Mllwaukee Wis. Garters and arm bands, Ohio Suspender Co.. 71,312

Gloves, mitts, underwear, hosiery, and stock-

ings, Merrill Silk Co. ......cevvuveennns 71,305
Handkerchiefs, Heller & Long ........ .. 71,298
Hat and bonnet frames, E. W. Magee....... 71,346
Heating and lighting apparatus, certain,

MODELS ,&.EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.

ABSOLUTELY - l?aimler-MotqrenA.Gesellschatt EERERR L 71,331
Ex t M. fact ~ eating and lighting apparatus, certain, $2 500
RUBBER. 5iioitie'ves”"| @ THE MOST COMFORTABLE R R

PARKER, STEARNS & CO., 228-220 South Street, New York 71,343, 71,344

THE MOST DURABLE 134

Horseshoe calks, S. H..-Roberts Needless to

—Bi 4 Hosiery, Holeproof Hosiery Co. .. .. 71,299 Pay More—Do

A;]z;e%‘tspgcg;ﬁlg‘ %ﬂgctgc%gs?hgéa%ﬁ'& ots. Want THE MOST HEALTHFUL gos}ery, Ocogee hI‘{lt]itm(]]g Mill...... JRoocoRa 71,311 Not Expect Me-
- osiery, undershirts, drawers, and union . .

OF UNDERW EARS. suits, Pilling & Madeley .............. 71,214 chanical PerfectionforLess

) o O EFT & c OMPAN Y for § Leather boots and shoes, Haynes, Sparrell IF you arewﬂlmztobedone anymachine will do.

Dle Makers, Machinists and Machinery Builders Perfect Protection 1o Leate o gldéés' . 'ighh’n i and il 295, 71,207 ZUAnd that is jist as true of an automobile as it

120 Michigan St., Chicago, U. S. 3 s .

. All Weathers. e R i ey T8 || S R T et aeching Bushes, i

MDdEl & EX Bl'lmemal wUI'k Explanatory Catalogue Free. Liqueur d'HendBye ..................... 71,345 || seems wise, for reasons of expediency to buy

p Also Samples. Macaroni, Atlantic Macaroni Co 74, 71,275 || cheaply. But there is too much demanded from

Measures and optical goods, certain, an automobile to expect a cheaply bought car to
Mechanical & Electrical Devices.  J. LENZ, 161 Washington St., N. Y. 5 5 5

ler-Motoren-Gesellschaft .......... .. 71,288 give satisfaction even temporarily.
Medicaéedkipre%aratlions&f%r tllae hair, e —As is the case with ot}:ner machmlerby dwheu
JAEGER’S S. W. S. C0.’S OWN STORES: and skin, Barclay arclay.......... . 171, you are ready o part with it, you will find your
MODELS CH‘C GO MODEL WORKS IR, JAKC York, 500 Fitth Aven £5 Malen me’RES Medicinal salts, City of Carlsbad .

1 ... T1,351 || Cheapautomobile nothing buta pile of junk and
Brooklyn, 504 Fulton St.; Boston, 223 Boylston St.; Natural carbonated mineral water, Birres- your pocketbook suffers by a many times multi-
Phila., 1516 Chestnut St.; 5 Chlcago, 82 State St. borner Mineralbrunnen H. Lohr &

(STABLISHED /1867

plied percentage of depreciation.
. Agents in all Principal Citles. o0 conbannRoodospannonnboceEaaRPROD A il ZYou should exercice the same common sense
' A, NADASS rrennnes AU 71,308, 71,309 and business judgment in buying an automobile
X er m n a e r Oils, greases, and petroleum products, that you would use in any business investment.

Cir. & advice free. Wm. Gardam & Son. 221 Fulton St,N.Y

Daimler-Motoren-Gesellschaft
Oils, illuminating, Columbia Oil Co
Robert Pocket Meters | 0ils, iubricating, E. M. Silberman.

—Don’t be misled by the extravagant claims
made for very low-priced cars—nor the claims
71,319 made for a very high-priced car.

MOORE Speciui Machinery, Dies, Tools, Models - For general battery testing Overalls, jumpers, shirts, and panfs, Burn- —The features of the GLIDE are revolutionary
Metal Specialties, Inventions perfected. Dead-Beat Accurate, Durable, Guaranteed ham-Munger Mfg. CO. .....cccveeneen.n 71,279 and distinctive when the price is considered.
& CO. Indinna and Fra n Streets, Chieago, Ul S, Send for Catalogue Packing materials conslstmg of wood shav- They are built in, madean mtegal partof thecar.
§ Volt-Ammeters ings, W. D. Craig ..........ccc.o0u.ne 71,329 . —None of them are found in very low-priced
- 03 Volts, 0-30 amperes, $6, incl. leather case Packings, certain, woven, Steel Hose & Rub- cars. But few of them are found in very high-
MAS“N'S NEw pAT leP Huls-rs 0-6 Volts, 0-30 amperes, $6, LI I S S 066 60600000 0a0 000000 71,347, 71,348 priced cars,
0-12 Volts,O 30amperes,% “ <« | Pads and belts, certain, A. I. Jordan...... 71,335 ° .
save expense and liability incident to Elevators. Ammeters Painters’ colors, certain, G. Siegle & Co. But Read and See—Then Ride and Know
Adopted by principal storehouses in New York & Boston 0-30 amperes, - $9, incl. leather case G m b Hi ...ieecececcscosassscarscs 71,357 —The power plant is a linder (cast separately) 45
Maufd. by VOLNEY W. MASON & CO.; Inc. b Volt-Meters Paper, envelops, and cover boards, Taylor- actual not theoretical) H. P. Rutenber engine. This is
Providence, K. I, U. 8, A \ fl 03 Volts, - - ¢4, incl leather case Burt €Co. .o.i...iieiiiiiiiiiiiiiieles 71,322 agrade never found in the widely hemld‘éd low-priced
\ 0-6 Volts, - - g4, « "« « | Petroleum, refined, Standard Oil Co. of New cars. The price alone makes it possible in the Glide.
. 0-12 Volts, - . 4, % « B York ...oiiieiiiiiiriiiniiniticaaiiaans 71,320 —Animproved form, selective type of transmission
NOVELTIES & PATENTED ARTICLES BERT INSTRUMENT CO.| Rag rugs and rag carpets, E. C. Beetem & which_ eliminates jerks when starting and jolts when
MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIALMACKINERY. 62 Shelby Kt., Detroit, Mich. N Son COOLe o000 00005 000005C 71,277, ;i,ggg stopping. . . : B
E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE LAND, D azors, 5 C 86600000000 0600000000000 5 —A bevel driving gear of ample size—held always in
2 - S x e s M b M h' ! Remedy for cancers and tumors, W. Gers- mesh by its oun special bearings.
dve money by machinery DACKET, JT. .vreussousnnnsesneeenenesns 71,354 || _—Vanadium stéel springs which do away with the
DAL K ot W loucen dothis easly with the rignt | ROWECy  for cortain diseases, Favrean & oo || PSR kouneninged hood—pover plant nstanty ac-
Womll Hannibal, Mo, R ac.wms' Roofing, felt, Barrett Manufaciuring Co.... 71,325 caiskt;lei:m roved type of multiple disc clutch that cannot
bpobbs Rubber covered fabric belting, Buffalo Weav- get ot o f order
TILTING CIRCULAR SAW ing & Belting Co. .............. 71,327, 71,328 —A ]ubﬂca,ﬂng system which ispositive—requiring no
THE SCHWERDT uptilts to 45 degrees, simplifies the work | Rubber goods, certain, Hannoversche Gum- attention.
STEEL STAMPS and imures perfect acouracy in cutting. mi-Kamm-Compagnie Actien-Gesellschaft. 71,337 —A double set of brakes—distinct from the axle—in-
BRIDG o 2ol . cRrg:;x;b;: v:hv:'?fl: el:cl:a::?ch\ ;e-mcvl‘:,r::gfg: galmon,l canneg, C?rti]y Commissiioln gg ...... 71,286 %ﬁrna] expanding Cz;,nd external contracting—will hold
. = harpening and polishing materia arpine e car on any grade
8 Macical Apparatus.|2=xavoer DODDS, Grand Rapias, Miche U 5. As | snecmetal” wnbeeiin: and eans” hotes. 3 72018 || T e e e e e
> g1C PP . KATNENSOIN  «veneeneonesnenssonesnenses 71,338 | | PO e e e o mraiade. Itsappearance
Grand Book Catalogue. Over 700 engravings l' h f t " S't %llngﬁngrotgﬁgs, g;yF. (izlliréihrigg nPruxl&tllnngoCn?z; 71,280 aug ests strength, reliability and that quiet purposeful
2%, Parlor Tricks Catalogue, free. En is nd anufacturin ites Hing 3 s T rformance which gives it the name—Glide.
e et e aree oy, IR IIOH IVAAMUIAUVLUL IR OILUDf1 Works .....iiiiiiiiiiiiiiiieiiiinnnnnns 5 —Dtaild formation will interest if ki
MARTINEA & CO.. Mfrs., 43 Sixth Ave., New York g g Soap, liquid, Maxim Chemical Co.......... T304 | | stamdea cas of the bet s5p o8t & petos ed at the potas 5&‘{2‘3;’
The Great Eastern Railway Co. of England Soft gelatin capsules, filled and unfilled, Write us today. We invite comparison and an opportunity to
§ offer free particulars of Land available for erection Grape Capsule CO. ....cocvviinenniinens 71,356 || demonstrate.
. of manufactories within easy access of principal || Spool cotton, sewing cotton, 5 THE BARTHOLOMEW COMPANY
- docks, ccal, iron flelds and industrial centers. In- American Thread Co. ........ccevvvunns 71 Standard Manufacturers A M. C. M. A.
We teach it thoroughly in #s many months as it gtyzmaxil%ll ;:')n taxes, price of power, siding facilities, g%omadﬁ lﬁigers, %V Rt Igzarbgisld 5 603 Glide St., Peoria lil i
formerly took years. DNoes away with tedious apprer. omac itters, ertz ield . o
ticeship, Money earned while studying. Positions se- H. J. KETCHAM, General Agent Surgical goods and medicine chests, certain, Roadster—same ehns-ls—wheel base 106 inches;
cured. Easy terms. Send for catalog. 362 Broadway, New York S Da‘ilmler l\éot%ren Ggs.ellsc’hafé ........... ;i,ggg seats Four: 86 x 4 inch tires—%2.0
uspenders, L. Oppenheimer’s Sons ..... 0oo
8T. LOTIS WATCIHIMAKING SCHOOL, §t. Louis, Mo. Tapestries’ draperies, and  apholstering N

fabrics, Rosenheim Brothers Co.,
71,315, 71,316
- Tea, b]end of Ceylon and Himalayan, Minto
) {1 B SOt a 0000060000 806606 866660000 . 71,307
Teethlng syrup, E. C. Berg ... .11, 1350

%oilet g{ieam, Whl J. Psechu:r ..... i.t“ C %,33{{ = :
ypewriting machines, Sun Typewriter Co.
[ | [ ] [ ] Umbrella and parasols, W. H. Beehler.... 71,276
Washing hluingp,‘ Indiana Ultramarine Co.... 71 359 A" AUTOMATlg T°°L
c 1 e n 1 l c Wheat flour, Dodge City Milling & Elevator Do you remember when you first learned to write
(ofth 5000000086080000000000a80080a80006000 71,289 withapen? It wasn’t such an easy matter. The pen
‘Whisky, blended whisky, and compound point dug into the paper and caught, and scratched, afd '
_whisky, straight, E. Eising & Co...... . 71,333 spluttered, and daubed you all up. .
Y N Whisky, straight, Jno, T. Barbee & Co.... 71,336 Even today you have to be careful unless you use a
i T “Cannon Ball.”® That is the new speed pen for busy
me l l c an LABELS. people. It is made of an aluminum alloy, smooth as
gold, but with the right resilience. It cannot corrode:
” j‘B & R.,”” for cigars, Schmidt & Co...... 14.494 It will not splutter.  Writes on anything.
‘Casgf)la ’; gn' te(l}steless castor oil, Dry 501 Samples sent on request.
. imate Dru 851 5600000000000000000000 3
New York. .-, 1898-1908 ‘“Chocolate Creargn,” for a, toilet cream, Dry A. L. SALOMON @ CO.
Climate Drug ©0. ...uveenveeseneosnenns 14,502 341 Greenwich St , New York

“Columbia Paste,”” for an oil car cleaner, .
osolymbia, Rening, Co. oo e, 1490 | (S CANNON BALL PE

Columbia Refining Co. ................ 14,505

Engineering Number | e e ity oo sy x 000

‘“Cross Brand Matches,”’ for matches, United B ﬁ
o lYending fCo. apo0000g 8000009006 oopooenos %2,233 . o 0
‘“Dabrosa,’”’ for -cigars, avidson ros..... H
] !Dan & Jack,” fo% cigars, K. H. Jacobs.. 14,491 I“stru(tlve S(Ie“tl"( Pdpers
‘‘Elegantes,”’ for cigars, G. Dottling ....... 14,488
lssued December 5. 1908 “Extra %ina,”’ for cigars, G. Dottling..... . 14,490
O eior I, Gosdenow o "% 1y 500 || - ON TIMELY TOPICS \
Forms Close Nov. 25, 1908] .;2 Head” for gingor sle DogoEioetnh et :
“Kifchen Klenzer,” for powdered scouring Price 10 Cents each hy mail
soap, Fitzpatrick Bros. ............... .. 14,506 '
“Klesangﬁll,é’ for tooth brushes, Alfred H. S0S
« 341} 0. .”. ----- sececrrsccsecestnessee y ART‘FIC‘AL STONE By L P FOI‘d A
N December 5, the publishers | “eceirei bele for diars dierican Ltk | 1 1 @ paper ot tmaense peactcn “vaiue To. uie
f h S tf A “0ld Advocate Whisky,’”’ for blended whisky, architect an ullder CIENTIFIC AMERI-
ol t e cientific American pycderson Mereantile Co....ooierinl 14,49 TH;;N S;J{P;Ll’;‘f;:‘i}léooAND N
‘‘Priola,”” for cigars, G. Dottling .......... 14, P
SORVAGRY.' B0 MuIAcO- Wlll 1ssue a most compre- | “Quaker Maid Stockings,’” for hosiery, OFS MBER. By Harold Busbridge, An
l’l : h b l . i, Young, Smyth, Field Co. .............. 14,510 excellent presentation of modern views;
enslve monograph number relating Ragossg %pTEr%ivggq "B%ge?nngjg% BBi{ttE;gs fully 1]1ustra{e5%0 SCIENTIFIC AMERICAN
Y & SUPPLEMENT
F. R. LEODOTT «uueennnnrnnnansnnnnes 4,4
to the engmeermg achievements and possibilities of the great Clty of New|. L LEOROIl e 14400 CONSTRUCTION OF AN INDICAT.
‘‘Superior Flower Seeds,’”” for flower seeds,
York. € Never in the history of the world have such extensive and costly e Ry, (o Bower seeds ANEROID. BAROMETER. | By X
1mprovements been contemplated and begun ‘_:H Never have SllCh dlfﬁCUlt Th% Poppy Girl,” for chocolates, Daggett e Monroe Hopkins. Fully illustrated. SCIEN-

- Oc eeensen ettt 498 TIFIC AMERICAN SUPPLEMENT 1500.
transit problems .come to such a speedy and successful completion, while| ™™ & Jern™ for Ceus ¥ & Jacobs.. 14,492 DIRECT-VISION SPECTROSCOPES.

T. H. Blakesley, M.A. An admirably
the projects under way or in contemplatlon will make New York the wonder PRINTS. Zz_rtlltctleen mgtcrxléc;;;fcnd;&?g?csg illustrated
of the Twentieth Century. € The remarkable success of our special issues | “Avjgists] Fack,” for plaving cards, Wilis MENT No. 1493, ,

““L; h Turkish Ci ttes,” f Turk- - HOME MADE DY
will be duplicated and exceeded by this issue which will be the most im- y‘i;s'i Y Clgarettes, Ware-Kramer _ Tobacco 2351 AMERICAN SUPPLFI\?EANTMS(:EI and 600 mae
..................................... 4 t lent articl ith full X
portant of them all. € Notwithstanding the increased circulation there Will | “Nagma the rince of Cigarcites.’” for “Puri: PLATING DYNAMOS.  forprngs:
18. c1gare es, are-Kramer obacco A2 g
- C SUPPLEMENTS 720 and 793 de-
be no mcl::‘ease i:l (ate;z. () There will be x(l)o jxtraf charge for lfli,mcff]] p(;)s.l “Oneg i z::;) %},ﬁg R R 2ty T any
............................ X n make the
tions such as the inside cover pages. € Orders for space will be filled in| .., Crosby A st For plaging  cards’ WL DYNAMO AND MOTOR COMBINED.
the order of their receipt. - € Have strong copy ready and this number cannot | .15, W, Russell ‘card Co."............... 2,387 Eully described and l“l;lstratgdq'lalsclglvglblr;c
ell 3 » M TS an .
fail to benefit the advertiser. € Secure a reservation of space at onCe. | copne s o e O rsets. Amert, 20 The machines can be run either as dynamos
n can Lady Corset CO. ......eeveevennenns 2,384 or motors.
““The Standard Package Dyes of the World,” ELECTRICAL MOTORS. Their Con-
MUNN & COMPANY p blo h for dyes, Wells & Richardson Co........ 2,383 struction at Home. SCIENTIFIC AMERICAN
L u ishers tA printetd golia_v 'l:)]f til'le speciﬁclatlton and drav!trin% SUPPLEMENTS 759, 761, 767, 641.
y of any patent in e foregoing list, or any paten e
Scientific American Office, 361 Broadway, New York/!n print issuea since 1863 winl ve’turnisned trom || Price |0 Cents each, by mail
' Western Office: 1009 New York Life Building, Chicago number of the patent desired and the date be e ———
New England Office: 43 Tremont Street, Boston ?gfg' Address Munn & Co., 361 Broadway, New || Order through your newsdealer or from
Canadian patents may now be obtained by the in-
ventors lrol- zl:ny of the yineentiorfs ona:lé]; in {he G;or’;- MUNN @ COMPANY

— going list. For terms and further particulars 361 Broadway New York
P ' address Munn & Co., 361 Broadway, New York. s
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W MANUFACTURE MOULDED AND
| SPECIAL RUBBER GOQDS OF, EVERY
| DESCRIPTION AND.CAN FURNISH
| ANY SPECIAL RUBBER ARTICLE ||
| TO YOUR SATISFACTION

@%1-93%%{3 awrr )
NEW YORK

CENTER-FIRE

SPARK PLUCS
The Racing Machine Plug. Guar-

anteed to add
10 Per Cent Power

to engine. Fire charge in center of
compression, causing perfect com-
bustion.  Soot proof.  Samples
$1.00, or six for $5.00. Regular
price $1.75 Guaranteed. Give
name of car and year.

Agents wanted. Write

GENERAL ACCUMULATOR & BATTERY CO.
128 Second St., Milwaukee, Wis.

TO BE A WATCHMAKER
Bradley Polvtechnic Institute

Horological Department
Peoria, Illinois
Formerly Parsons Horological Inst.
Largest and Best Wateh School
in America
We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics,
uition nable. Board and
rooms near school at moderate rates.

Send for Catalog of Information.

GOERZ

BINOCULAR

“PAGOR”

PRISM GLASS

Possesses -extraordinary

] LEARN

The smallest
made.
sharpness and clearness.

Descriptive catalogue sent on request.

C. P. GOERZ AMERICAN OPTICAL CO.
52 Union Square, E., New York

and newest
Has not its Equal.

SanN Frawcisco, Car.

CHicaco, ILL.
703 Claus Spreckels Building

1514 Heyworth Building

THE BRISTOL CO.

Manufacturers of

Bristol’s Recording Instruments
for Pressure, Temperature
and klectricity,
ALSO
==8 The Wm. H. Bristol Electric Pyro-
meters and Patented Smoked Chart Recorders
The most complete line of Recorders
in the world for all uses.
Send for Catalogue
THE BRISTOL CO. Waterbury. Conn,

Branch NEW YORK
Offices: | CHICAGO

Boyvill
'WVERY boy in thecountry can easily OWN

an Electric railroad. or Christmas time

our models of Electric Locomotives, Trains
Trolley Cars, Dynamos, Lamps, Electrical
Novelties, etc, make splendid presents.
Equipped with dry batteries. No acids or
liquids.  Safe an armless.  Catalog fully
illustrated—quoting low prices— sent FREE.

THE CARLISLE & FINCH CO.
233 E. Clifton Ave., Cincinnati, Ohio
Ve

CRUDE_ASBESTOS

DIRECT FROM MINES
prepareD | R, H. MARTIN,
ASBESTOS FIBRE | ofFICE. ST.PAUL BUILDING
for Manufacturers use 220 B’way, NewYork.

How can
you better
invest

$1.75
a year

for your
family than by
subscribing
now for

The Youth’s Companion

THE NATIONAL FAMILY PAPER.

Every issue is packed full of entertaining reading—varied, in-
forming, suggestive—just what the different members of the
family want—in cleanest language, in concise form. Among
the attractive features of the fifty-two issues for 1909 will be

50 STAR ARTICLES—Contributions to Useful

UP-TO-DATE NOTES on Current Events

Send for Free lllustrated Announcement of The Companion for 1909.
THE YOUTH’S COMPANION, BOSTON, MASS.

]
¥]
Y]
¥
¥
7]
¥
7]
¥
¥
¥
4
¥]
7]
4
¥
Y]
Y]
¥
4
]
Y]
¥
¥
Y]
Y]
¥]
¥}
g Knowledge by Famous Men and Women.
i 250
@]
[¥] and Discoveries in Nature and Science.
¥

FREE

TO

Every New Subscriber who at once cuts out and sends this slip
(or l“':e name of this publication) with $1.75 will receive

All the remaining issues for 1908, including the
Thanksgiving and Christmas Holiday Numbers, F REE

GOOD STORIES—Serial Stories, Stories of
ONE-MINUTE STORIES— Anecdotes and
J AN The 1909 Calendar, " In Grandmother’s Garden,”
° lithographed in thirteen colors, size 8 x 24 inches,
Then The Youth’s Companion for the 52 weeks of 1909 —a
library of the best reading for every member of the family.

Character, Adventure and Heroism.
2 000 Miscellany. Editorials, Children’s Page, etc.
l 9 O 9 A.MLD. 127

¥
3
3
3
¥
3
¥
¥
3
(]

Gl

THE STANDARD PAPER FOR BUSINESS STATIONERY —“LOOK FOR THE WATER-MARK"

We say that “clothes don’t make the
man’—

but, except his hands and face, they’re all we see of him during
business hours; and they reveal a good many things In his habits
and character.

OLD RAMPSHIRE BOND

doesn’t make a letter; but it is the special thing we see, and it helps
us to read a good many things between the lines.

Your letters, like yourself, should be well dressed always, whether seeking
new business or declining it, for your character and individuality should be main-
tained at all points of fortune’s compass. Let us send you a
specimen book showing letterheads and other business forms,
printed, lithographed and engraved on the white and fourteen
colors of OLp HampsHIRE Bonb.

Hampshire Paper Company
Only paper makers in the aworld making bond paper exclusively

South Hadley Falls, Massachusetts

MADE “A LITTLE BETTER THAN SEEMS NECESSARY "—“LOOK FOR THE WATER-MARK"”

Ol

]
,.6()1;?

The Latest and Best A. w. EA B E R,
WCASTELL :

Made of the puresmlfraphite in 16 de-
rees of hardness, 6B to SH, of
ghe utmost delicacy of

They take the finest point obtainable of
any lead pencil, are least liable to wear,

> therefore more lasting than any others.

Sold by all stationers and dealers in artists’ materials. Sample sent to

all parties interested on receipt of 10 cents in postage stamps.

"A. W. FABER, - . 49 Dickerson Street, Newark, New Jersey

Engineering News

(ZLLUSTRATED)

tone, permanency, duTs= ==
ability and intensity of
color.

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers |

100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy.

THE ENGINEERING NEWS PUBLISHING CO., 214 Broadway, New York

COLD GALVANIZING.
AMERICAN PROCESS. NO ROYALTIES.

SAMPLE 5anoIlNFORMATION on APPLICATION.

Established
1820.

Electro-Plating
Apparates and Hatenal

TH!
Hanson & VanWinkle
Oy
Newarlis No J.
28 & 30 8. Canal St.
hicago.

Diet to i L

in 8 Days

by the

srire S.S. Deutschland

Leaves New York Feb. 6, ’09, for NAPLES
and GENOA,

A splendid opportunity to reach the
famous winter resorts of the Medi-
terranean and Southern Europe
quickly, safely and comfortably.

Our booklet, *‘An Ideal Voyage,”
sent upon application.
HAMBURG-AMERICAN LINE
41-45 Broadway, New York.
Phila., Boston, Chicago, St.Louis, San Fran,

COSTS LESS THAN STEAM
ECONOMICAL USES
Coal, Lignite, Charcoal, Coke, save fuel.
Results guaranteed. Sizes 30 to 700 h.p,

Units, ~
Send for brochure 58.

WEBER CAS ENCINE CO.
Box 423 Kansas City, Mo.

ACUTOMOBILE BARGAINS. Don’t buy in the dark. Isit wise
to buy a second hand car when there are so many new cars to-day being
put on the market at extremely popular prices?” We are in position to
give you abselutely the best advice on this and certainly will be glad to
do so on request, Before decidirg it will pay you to communicate with
us, a8 we have given this matter a great deal ot careful time and atten-
tion. Our department of supplies, tires and everything pertaining to the
automobile is com‘!]ete in every delail, All goeds of standard make at
prices always as low and very frequently lewer than anywhere,

new 100-page catalogue number 129 will bear out this statement.
are an intending purch of an bile, either new or second hand,
don’t fail to get our advice before deciding. It will cost you nothing.
If you are an owner, for your purse’s sake, send for our catalogue,
either New York or Chicago. Times Square Automobile Company, larg-
est dealers in new and second hand automobiles in the world, 1591-5‘3
and 1601 Broadway. Also 215-217 West 48th Street, New York city,
and 1332-1334 Michigan A venue, Chicago, Ill.

®ur
If you

Our No. 19 is graduated in degrees from 0 to 9) both
ways. Six inch blade. Is set
firmly by means of our patent
lock joint. Back of tool is flat.

fiL 45 w=i= ] Accurate and convenient for
setting bevels or transferring
angles. Satisfactory in every
particular. Price §1 «30.
Send for 232 page catalog No. 18-B.
THE L. 8, STARRETT CO., Athol, Mass., U. 8. A.
@ Musical Tubular Bells
\
Highest Mechanical and Musical Art
Have you a taste for MUSIC?
| No talent required. Not only in-
creases social standing, bt some
people have had their salary in-
creased five rold by using our
Musical Novelties. Can be
learned in hours where ordinary
H instruments takes months.
Bl Send for our new 100-page fllustrated
catalog free.

Also 24 pages standard and
popular sheet music arranged for one or two
people, showing how to play our imstru-
ments, for 24 cents in stamps.

J. C. DEAGAN
215% No, Clark St., Chicago, IiL

Vou USE GRINDSTONES ?

(f 80 we cun suppiy you. Al sizes
= mounted acd nnmounted, always

kept in stock. Rememoer. we make 3
gpecialtyof sel ecting stones for all spe-
cial purposes. Send for catalogue ** 1.”

The CLEVELAND STONE CO.
====— 2d Floor. Wilshire. Cleveland. O.

THE BERKEFELD FILTER

i The Standard of the World.
The only tilter removing typboid
| and cholera bacilli from the
water. Tested and recommended

by Bacteriologists ail over the
world. The greatestinventien inthe fil-
ter technic during the last ten years.
The filtergives water in small and larce
uantities aceording to the sizes. Easily
cleaned, filter cylinders sterilized by
boiling in water.  Send for circulars to
BERKEFELD FILTER CO.
4 Cedar Street, New York

PLENTY OF RUNNING WATER

for irrigating fields, sprinkling lawns and gardens. for
uge in the house and at the barn, can be had by
installing a

Niagara Hydraulic Ram

Pumps day and night on any stream. Requiresno
repairs, Write for il lustrated booklet AA and guar-
anteed estimate. We furnish Caldwell Tanks and

Towers.  NyAGARA HIVDRAULIC ENGINE CO. ]
140 Nassan St., N. Y. Fuactory, Chester. Pa.

BRICAY SEND
IXN“H IN és”é's'v‘m

[113
15-21 S.CLINTON ST

CHBESLYS COFHIRATLUSA






