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X SLAG K OA.USE OF BROKEN RAILS . .

The: scientlﬁé 1nVest1gat10n ﬁ the cause . 6f broken
rails has a strong cla‘lm on; popiirar ‘interest, and this
for the reasons that we all are mefe or less frequent

travelers by rail, and.. tha.t the breakage of railg. is.-
one of the most fruitful causes of seriou.s i'ailroad ae
The agitation of three years age Which fol- -

cidents.
loweqd - upon the publication by the Stateautheritles

results. It has served to brmg tog‘ether the - TRA)
facturer and the railroad engineer in a j§mt éndeavor N
to determine more exactly the causes of rail failure,
and devise improvements in the methods of manu-
facture which will give a thoroughly reliable rail

without entailing an undue amount of extra cost in -

the. making.

During these intervening three years, a most ex-
haustivé chemical and mechanical investigation of the
subje¢t has been made, and many hitherto obscure

and little-understood facts have been brought to light - .

regarding the mechanical -condition and chemical com-
position of faulty’ rails; ‘{the_ causes whgch have pro-
duced these conditions: and the best methods of cast- -
ing -and working to produce a rail ‘which . will® -gtand’
up under its work, - without betraylng that alarmmg
liabl.l,ity to sudden fracture, which +has : caused 80--
much loss- of life and propert durmg the past few
years. EE :

One of the latest papers on the subJect was that- pre
sented by- Messrs Fay.and Wint at ‘the a.nnual meet-
ing of the American Society. for, Testlng Ma.terlals in
which attention was ‘drawn to the reque;;cy with
which rail brea.kages may be traced “to the presence
of slag. The investigation by these gentlemen of
raile that had broken in the*head. show the fésence

of excessive slag; a segregation of »slag concentric with

the rail section; remnants of siag in .theé largé split
portlon of the head and slag fn those areas where flow
of metal has” occurred or: ‘where microscopic .cracks
have developed. While it is impossible from ‘the evi-
dence so obtained to state definitely the exact cause
of fracture it is highly probable that it .is due to im-
perfectly welded blowholes or pipes. The investiga-
tion showed that at the point of . fracture there is
always to be found a large amount of slag; that cracks
invariably begin in°and follow from one slag area to
another; and that cracks within the body of the metal
produced by shrinkage strains will follow along the
slag areas. Thomas Andrews, in. his paper - entitled
“Micrascopic Internal Flaws Inducing Fracture in
Steel,” considers it to be a most s1gniﬁca.nt fact ‘that
in the various material he exam,ined a)most w1thou,t
eXcéption there was a cons1de.rable slag area, in or
near the fractured surface and ‘he says that the_ in-
ternal microscopic ﬂaws which are ahilosb inva.rlably
present in steel forgings eonstitnte a chief souree of
initial weakness 1n axles rails shafts heavy guns
ete. N

The hard spots which have"been observed in broken
rails are apparently due either to imperiect mixing
and ‘solution of the ferro-manganege, or tq the harden-
ing of the surface of the metal due to slipping of the
driving wheels, or to segregation in steel alloys. . The
first and second causes are not. common, -but the third,
which is due to the imperfect melting of thé alloy,
is more serious. An examination of several nickel-
steel rails which had broken in service showed streaks
of very hard, medium hard, and soft metal, and it is
the belief of the authors of the paper that this lack
of, uniformity is due to segregation of the nickel dur-
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ing the cooling of the ingot. 1t is suggested that the
various defects above mentioned could be remedied,
first, by using a specification asking for lower sulphur;
secondly, by allowing more time between the addition
of ferro-manganese to the hot metal in the ladle and
the pouring of the metal into the ingot mold; and
thirdly, by pouring the metal from the bottom of the
ladle.
that electric refining will remove many of the diffi-
culties attendant upon the present method, it must
not be assumed that this would prove to be a panacea;
since without competent control bad steel can be pro-
duced just as easily in an electric furnace as by any
other method.

OUR VANISHING TIMBER SUPPLY.

When the adventurous navigators of three or four
centuries ago skirted the coasts and entered the bays
and rivers of this country, they were impressed with
the extent and variety of the forests which everywhere
spread their rich mantle over the country. And well
they might be; for the original forests of the United
States exceeded in the quantity and variety of their
timber the forests of any other region of similar size
on the globe. Nature was.lavish when she laid out
and planted the five great forests of this country; and
lavish she was wheh she planned its noble water-
courses, smoothed out the vast arable lands of its

. prairies and wide-spreading valleys, and stored below
the surface its priceless wealth of iron ore, coal, oil,
\and precious minerals.. Where Nature had been so prod-
igal of her supplles it was perhaps inevitable that
man should become equally prodigal in their use;
and no doubt'the extravagance and wastefulness which
have becomé a national ‘characterlstlc are due largely
1o natura.l ‘environment.
Of all the natural resources of ‘the country, our for-
" ests have been one of the worst, if not the worst, suf-
'ferers from extravagance; and this is proved by the
simple fact that we use (or waste) ten times as much

.-~ timber per caplta as they do in France, and -are, con-

seqnently, cutting our forests.three times as fast as

- »they are. growing - The original forests of the United

.- States mciude*d five great forest types: ~'I_.‘_he Northern
forest reached"from Maine through New England, New

tral and’ northern Michigan and "Wisconsin to Min-
nesota, and covered about 150 000,000 "acres, mainly

of cone-bearing’ trees. The Southern forest commenced .

in New Jersey, and reached from the coast far inland
through Virginia; the-Carolinas, Georgia, Florida, Ala-
bama, Mississippi, and Louisiana, and, portions of
Texas, Oklahoma, and Arkansas This is the great
belt of the yellow pine. Its total original area was
about 220,000,000 acres. “The Central forest, which ex-
tended between the northérn and southern forests
from the. Atlantic coast to the wesfern prairies, is the

great source of our supply of hard woods Originally

it included not less-than 280,000,000 acres. Then to
~. the westward was' the Roeky Mountain forest, extend-
© ing from Montana and Idaho to New Mexico. Hese
.on the high p}ateaus and mountain slopes is a growth
".of coniferous” “trees, 1nclud1ng Western yellow pine,
:Douglas ﬁr larch spruce, amr ‘cedar.” Its original ex-
~tent was at least - 110 00@,000 aeres

* original area of atleast. 90, 000"500 acres wagd covered
“with the most majestic growth of coniterous trees in
‘the world

Much has been said and fwritten of laten about the
destruction of our for sts, and one,ot the Yatest and -
" most illuminating pamphlets on: ghexﬁubject is that by~

R.-8S. Kellogg, Assistant Foreste)tn An,the Forest Sé¥vice
of the Department of Agricnlﬁ:re, who taflgus that,
-whereas, at a conservative’ e&timate these five great
forests of the United States covered originally 850,000,
000 acres and contained 5,200-billion feet of timber,
at the present time their total area has been reduced
- to 550 000,000 acres, centaining ‘less than one-half as

much standing timber “than they #id in their virgin

state, od w7 ,

The total yearly sdrajpy upon our forests ‘not count-
ing losses* from ﬁre storms,- and insectl is estlmated
to be about 20,000, 0003}00 cubic feet. Of our present
forest area of 550,000000 acres, 200,000,000 acres are
roughly estimated to .-consist of- mature forests, in

' which the annual growth is bilanced by death and
decax, and’ 250,000,000 acres consist’ of timber par-
tially cut or burned -over, on. which “with reasonable
-care there is sufficient young.-growth to-produce ulti-

- mately a meréhantable, but not a full crop of timber.
The remaining 100,000,000 acres .consists of forests so
completely cut out and burned, that there is not suffi-
cient young growth to pro uce another crop of much
value - According to this estimate the annnal growth
of all our" forests is not over:twelve cubic feet per
acre, or a total of less than seven billion cubic feet.
Since we cut yearly some twenty billion cubic feet
over and above what is lost by fire and other natural
causes, it follows that we are cutting out our forests

Finally, although Messrs. Fay and Wint believe

York, and Pennsylvania ito Georgia and, through cen-

Lastly, and thef- )
“ grandest of all, was_the Pacific. coast forest, exteriding .
through Washmgton Oregon, and Cahfornia whiose " -
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_three times as fast as they are grown. Just how un-

reasonably extravagant this country has been in using
up its timber supply, is shown by comparison with the
conduct of Germany and France. In Germany 37
cubic feet of timber per capita are taken annually
from her forests; France is able to get along with but
25 cubic feet; while in this country the consumption
is 250 cubic feet per capita. Germany, furthermore,
has applied her scientific methods with such good
effect, ‘that her state forests are producing to-day an
annual average of 48 cubic feet of wood per acre.

It is considered that the demand for more farm
land may eventually lead to a further encroachment
to the extent of 100,000,000 acres upon our present
forests, reducing the total to 450,000,000 acres. The
Forest Service considers, however, that it would be
entirely possible, if the forest land is improved and
the timber economically cut and completely utilized,
to produce on the remaining 450,000,000 acres sufficient
wood for a population much greater than we now have
in the United States.

DEATH OF PROF. LOMBROSO.

Cesare Lombroso, certainly the most widely known
if not the most authoritative criminologist of our day,
died on October 19th, 1909, at Turin, Italy, at the age
of sixty-four. If Lombroso had never written any-
thing else than his “Criminal Man,” his name would
be handed down in the annals of psychology. Even
though in his later years he was given, without care-
ful investigation, to rather hastily fitting into his the-
ory any newspaper story or fact that might have met
his eye, it must be stated that his contributions to
criminal anthropology are valuable and lasting. His

- theory that criminals must be regarded as mentally

diseased persons, although not yet legally accepted
by society as a whole, nevertheless finds favor with a
large number of psychologists. No doubt his system
of criminology is not so far developed that we are
justified in abolishing prisons and treating criminals
in insane asylums as Lombroso advocated, but at least
it tends toward a scientific solution of the problems
presented by crime and its punishment.

It was while he held the post of army surgeon that
Lombroso’s attention was first drawn to malformations
of the skull. An executed murderer’s cranium was so

- markedly malformed, that he was induced to make an

investigation to ascertain whether or not the man’s
crime might not have been occasioned by his cranial
defects. The rest of Lombroso’s life was spent in
piling facts upon that original fact. As a lecturer on
psychology at the University . of Pavia he later had
abundant opportunity for studying inmates of the in-
sane asylum there, and was impressed with the con-
nection between nutrition and sanity. As a result of
that study, he showed that a poor quality of maize
was responsible for much of the pelagra from which
Italian peasants were suffering. After a hard cam-
paign he succeeded in inducing the authorities to take
measures to reduce the disease. Lombroso’s researches
were extended also to the study of epilepsy and genius.
His theory that genius was a form of insanity was
widely heralded, and attracted not a little comment
both hostile and favorable,

.Recently Lombroso devoted much time to the study

of spiritistic phenomena. He made an elaborate study

of' Eusapia Paladino, and was won over by her to a
partidl belief in the physical manifestation of spir-
itualism, yet he was never quite willing to accept
spiritualism in the sense of preservation of personal

" identity dfter death.

OOUNT .DE LAMBERT'S FLIGHT OVER THE EIFFEL
TOWER.

The-most sensational  flight ever made in an aero-
plane was that accomplished by Count de Lambert with
his Wright biplane on October 18th, when he flew
from the aero rome at Juvisy, where an aviation meet-
ing was in progress, to Paris and back, covering a dis-
tance of about 30 miles in 49 minutes and 39 seconds.
After making two circuits of the aerodrome, Count de
Lambert headed for Paris, and, continually rising, soon
disappeared from view. He flew over Paris at a great
elevation, and by the time the Eiffel Tower was reach-
ed, he had risen sufficiently to clear it nicely. He
passed directly over the tower, which is 984 feet in
height, turned his machine around, and headed back
for Juvisy. He arrived and landed safely, and was
greeted by Orville Wright, who had just arrived from.
Berlin after making a special flight for Emperor Wil-
liam—the first aeroplane flight the German Emperor
had ever witnessed—a few days before. While in Ger-

- many, Orville Wright also made a record height flight, -

in which he reached an elevation of about 1,600 feet,
as near as he could estimate. Count de Lambert’s
height was visibly demonstrated ‘by his passing over
the Eiffel Tower. At a height of 1,000 feet the prin-
cipal sensation he experienced was that his aeroplane
appeared to be scarcely moving. The time, he said,
seemed interminable ere he finally reached his starting
point. His average speed was about 37 miles an hour,
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ENGINEERING
Work on the last section of the Jungfrau railway
has progressed so well during the recent summer, that
it will probably be opened next year from Eismeer to
Jungfrau Joch. A station at the former place has
been hewn out of the solid rock at an altitude of 3,153
meters, capable of accommodating 200 persons.

Buenos Ayres, the name of which suggests palm
trees and sunshine and the transaction of business
with sub-tropical leisurely haste, is getting sufficiently
busy to demand subways. A bill is pending in the
Argentine Legislature to authorize the construction of
underground electric railways operating in connection
with existing surface lines.

The Wolseley Motor Car Company, leading makers
of “all-British” automobiles, are giving special atten-
tion to aeroplane engines and have delivered several
V-type 50-horse-power machines to intending aviators.
These motors, although they weigh only 300 pounds,
are claimed to be capable“of delivering as high as 75
horse-power. One of them was recently installed in
a new Voisin biplane.

The Austrian government appears,to be divided
upon the “Dreadnought” question, the proposed ex-
penditure upon naval construction for next year hav-
ing been reduced by $5,000,000. A torpedo cruiser
named “Admiral Spaun” will be launched about the
end of this month, the first ship of the Austrian navy
to be equipped with Parsons turbines, with an esti-
mated speed of 26 knots.

It appears that the Siberian railroad is beginning
to show the inevitable results of the haste and cheap-
ness with which it was constructed. The sharp curves
and heavy grading have put serious limitations upon
trafficc and for great distances the reconstruction
will involve an entirely new location. The road is to
be changed from single to double track, and the offi-
cials are greatly regretting that the large and costly
bridges were built to accommodate one track only.
On the level plains the double tracking will not be
such a serious matter; but in the heavy cuts of the
mountain division, and where the steel bridges over
the wide rivers will have to be rebuilt, the cost will
be very high.

The rapid advance of aviation to the dignity of a
science is indicated by the fact that the University of
London has arranged for a special course on aero-
nautics, to be conducted by Mr. A. P. Thurston, one
of Sir Hiram Maxim’s engineers. It will consist of a
geries of lectures followed by drawing office practice
in the design and construction of aeroplanes. The
syllabus of the lectures is as follows: (1) The normal
and inclined plane. (2) Stream-line surfaces, center
of pressure and resistance of bodies. (3) The pro-
peller and helicopter. (4) Calculations applied to a
fiying machine. (5) The biplane. (6) The mono-
plane.  (7) Aeronautical engines. (8) Automatic sta-
bility and control. (9) Dirigible balloons.

During the past season the old, deep-keel, narrow-
beam English cutter “Bloodhound” has been scoring
some remarkable wins in races against cutters of the
most modern design. Commenting on her perform-
ances, the Yachtsman of London says that opinion has
been expressed that many present-day designers do not
know their business, and adds: “Speaking for our-
selves, we say without hesitation that they do not.

. . It is not by any means our purpose to eulo-
gize the performances of the ‘Bloodhound’ unduly, but
we repeat that there is something wonderful in the
fact that a yacht so antiquated in shape was able to
beat two modern cruisers of fifty "per cent over her
tonnage.” Of course, the feat was performed in strong
winds and under reduced canvas. It is in light
weather that the modern yacht is so greatly the supe-
rior to the older craft.

Tests have recently been concluded by Messrs. Bur-
stall and Monkhouse, of London, of a portable com-
bined boiler and engine, the economy and efficiency of
which are so remarkable that we shall hope to describe
the tests more in detail either in the SciENTIFIC
AMERICAN or SUPPLEMENT in the near future, limita-
tions of space preventing their adequate discussion at
present. The engine is a so-called “locomobile,” built
by the Wolf Engineering Works of Magdeburg-Buckau,
but it must not be confounded with the automobile of
thqt name, as it is not strictly an automobile engine.
It consists of a locomotive type boiler, from which
the steam is conducted through a superheater in the
smokebox directly to the high-pressure cylinder of the
engine, which is tandem compound and mounted di-
rectly on the boiler under the same jacket, so that the
cylinders are surrounded by the flue gases. Such is
the heat economy effected by this arrangement, that
this commercially constructed “stock” engine and
boiler, adaptable to threshing, plowing, sawing, or any
of the ordinary work of a portable engine, develops 1
brake horse-power with 1.05 pound of coal and 8.81
pounds of water. The efficiency is very little reduced
by running the engine with 20 per cent above iis eco
nomjeal load or 30 per cent below.
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ELECTRICITY

A contract has just been given by the Brazilian
government to a French telegraph company to erect
a wireless telegraph station on a small island 200
miles off the coast of Rio Grande do Norte, the east-
ernmost point of South America. The island is 400
miles from Pernambuco. The station will have an
operating radius of 1,000 miles. It will be connected
by an auxiliary station at Pernambuco with the Bra-
zilian telegraph system.

The city of Baltimore has adopted an ordinance
which requires the testing of every -electric meter by
the Department of Lamps and Lighting, before the
meter may be installed. A charge of ten cents is
made for each inspection. Any consumer who is sus-
picious of his meter may have it examined by the
department. A charge of $1 is made for this service,
which is borne by the consumer if the meter is regis-
tering properly, or by the company if the meter is
found to be at fault.

The recent announcement of the British Welsbach
Company that it has entered the electrical field, and
is' manufacturing metallic-filament electric lamps, has
caused quite a stir in. England. Many look upon this
news as a blow to the gas business. Welsbach man-
tles have heretofore made it possible for gas to com-
pete with electricity as an illuminant, but the fact
that the Welsbach Company is taking up the manufac-
ture of electric lamps would seem to indicate that the
gas mantle cannot compete with the metallic-filament
lamp.

Electric railways frequently require an extra supply
of power owing to a holiday rush or some unusual
event, which crowds their cars to the utmost capacity.
Some of the roads have built their own portable sub-
stations, consisting of cars provided with rotary con-
verters or motor generators, transformers and switch-
boards. Recently one of the large electric manufac-
turing concerns has put out a stock portable sub-

station of this type, which may be moved to any sec-

tion of the line and made ready for use at a moment’s
notice by connecting it to the high-tension line.

The annual Electrical Show at Madison Square Gar-
den which was brought to a close last week was nota-
ble for its decorations. Nearly 40,000 yards of orange
and white bunting were used:to decorate the building.
The whole .interior of the building was draped with
bunting.  There was a canopy ceiling which was divid-
ed into panels, and ‘candelabra were. hung from the
intersections of. the" panels: Each candelabrum con-
tained a cluéj;et‘ of twenty-two 25-watt ‘tungsten lamps
encircled with amber-colored 40-watt lamps.. Six large
chandeliers were placed over the center of ‘the arena.
These chandeliers were ten feet in diameter, made up

of -art glass .Altogether.the effect was superior to that

of any previous exhibition.

At the recent meeting of the International Associa"-,

tion of Municipal Electricians, a resolution was adopt-
ed favoring the grounding of secondaries in alternat-
ing-current systems. The resolution calls attention to
the fact that life and property have been destroyed

from high voltages on alternating-current secondar}? .

systems, because of the failure of insulation between
primary and secondary circuits, and that such dangers

vma'y be obviated by grounding the secondary, and it

demands the enactment of legislation requiring all
alternating-current secondary systems to be grounded,
when by so doing the voltage between the earth and
any part of the secondary systems will not exceed 250
volts.

A German investigator has found that the insulation
resistance of coils made from bare aluminium wire
depends upon the compression of the wire, and also
on its thickness. The smaller the wire, the less its
insulation resistance. This he thinks is due to the
fact that the thick wires are soft, while thin wires
are hard drawn. He also finds that the resistance.is
considerably reduced while the coils are wet. He
therefore suggests that in making coils of bare alumi-
nium wire, the windings should b»e separated by non-
hygroscopic material. Before winding the coils, they
should be wet, so as to oxidize the aluminium. After
several days they should be dried in a vacuum, and
lacquered.

The following method of impregnating field coils
was recommended at the recent convention of the
American Street and Interurban Engineering Associa-
tion. The wire is insulated with asbestos, held in
place by a cotton covering. The coil is wrapped with
porous tape, and then placed in an air-tight chamber,
and heated. The air in the kettle is exhausted, and
when the proper vacuum has been obtained, melted
asphaltum is permitted to flow in, after which air

pressure is applied, forcing the material into the’

interstices of the coil. When the coil is nearly cool,
it is brought to proper shape by means of clamping
plates. When the clamps and tape are removed, the
coil is covered with an insulation of varnished cam-
bric,

"properties and very high melting points.
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Bvelyn Briggs Baldwin, the Arctic explorer, recently
stated that he intended to make another trip to the
Arctic and go on the ice drift over thevapex of the
earth and return between the east coast of Greenland
and the west coast of Spitzbergen. It is a distance of
two thousand miles, and as a progress of no more
than two miles a day can be made, the journey will
consume four years.

Certain minerals exhibit the curious optical property
known as asterism.. That is to say, they show a star-
shaped  figure when light is refiected from them or
transmitted through them. This is seen, for example,
in the star stone, a sort of sapphire, and in the star
ruby. A note in Knowledge describes the asterism of
mica. The photograph of a lamp fiame taken through
a plate of mica shows a six-rayed star, with six fainter
radiations between. Outwardly star mica resembles
the ordinary form, and shows the same phenomena
under polarized light. . When examined under the mi-
croscope, however, the star mica is found to contain
fine needles of.another mineral, and these are regu-
larly arranged at angles of 120 deg. To these needles
the star seen by transmitted light is due. Star mica
has been found in the State of New York, and at Bur-
gess Hill, Ontario.

Henry Gannett, chairman of the United States Geo-
graphic Board; Rear Admiral Colby M. Chester, U. S.
N., formerly superintendent of the Naval Observatory;
and O. H. Tittmann, superintendent of the United
States Coast and Geodetic Survey, will compose the
membership of the committee of the National Geo-
graphical Society which will pass on the records and
proofs submitted by Robert E. Peary to substantiate
bis claim that he reached the North Pole on April 6th,
1909. At a meeting of the board of managers of the
National Geographical Society .on .October 20th the
records and observations furnished by Commander
Peary were presented, and Mr. Gannett, who had pre-
viously been appointed chairman of the committee on
polar research, named Admiral Chester and Mr. Titt-
mann as the other members of the committee to de-
termine Commander Peary’s claims.

In order to produce a cadmium spectrum of suffi-
cient intensity for polarimetric work advantage is
taken of the favorable properties of the silver-cadmium
alloys, by Dr. T. Martin Lowry. On account of their iso-
morphism the two metals form an excellent series of
alloys which are characterized by good mechanical
(An alloy
with 60 .per cent Cd melts as high as 700 deg. C.) "In
striking contrast to the behavior of the pure metal,
the alloy gives a steady arc which can be kept true to
center by rotating the electrodes in opposite directions.
The spectrum shows the silver as well as the cadmium
lines, but these are so far separated that even with a
low resolving power the slit of a spectroscope can be
opened to its full width without any overlapping of the
brilliant “blocks” of light which take the place of the
usual “lines.”

Arrangements are being perfected in New York for
the incorporation of the American Radium Institute,
to be devoted to the treatment of cancer and similar
diseases. The institute will be conductéd much on the
same plan as similar ones in Paris and London. The
work will be divided into various sections, such as
chemical, physical, medical, and botanical, with an
expert in charge, and it is believed that for experi-
ments the laboratories of the Rockefeller Institute
will be available. Supplies of pitchblende for manu-
facture are to be drawn from Colcorado and other West-
ern localities, where the initial processes of extracting
the radium will be conducted. It is announced that
the institute is not in any sense commercial and that
several of the scientists who are interested in it are
not only giving their services free, but are contribu-.
ting from their own means to the fund which will be
required to establish the plant.

The observatory of Treptow has opened an interna-
tional competition for the best photographs of the
Leonid meteors taken from the car of a balloon be-
tween November 13th and November 16th, 1909. The
developed plates should be sent to the observatory
anonymous?y, but accompanied by a symbol which is
repeated in a sealed envelope containing the place,
date, and hour of exposure, the name and elevation of
the balloon, names of constellations in which meteors
have been observed, names of camera and lens, with
focal length and aperture, and the length of exposure.
The plates should reach the director of the observa-
tory, Dr. F. S. Archenhoid, before January 1st, 1910.
The results of the competition will be published in the
journal Das Weltall. Three prizes, ¢onsisting of a
telescope and publications, are offered, but it is stipu-
lated that the prize pictures shall bécome the property
of the observatory. The competition would have a bet-
ter prospect of success if all photographs of the Leon-
ids had been admitted. Balloons are still so rare that
it is quite possible that not a single plate will be sub-
mitted.
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THE BRUSSELS POPULAR ELECTRICAL LABORATORY.
BY DR. ALFRED GRADENWITZ.

Owing to the ever-increasing importance of the ap-
plications of electricity, it is small wonder that elec-
trical laboratories should have been founded every-
where to afford a means of completing practical in-
struction. In fact, technical colleges and schools of
all degrees are at present equipped with such labora-
tories.

However, the institute recently founded at Brussels
by Dr. Robert Goldschmidt,.the well-lknown inventor
and scientist, is of an absolutely novel kind. = Realiz-
ing the inadequacy of book study and oral explana-
tion for comnveying a thorough understanding of ex-
perimental electricity, Dr. Goldschmidt provides an
opportunity for experiment accessible to the general
public desirous of observing the electrical phenomena,
which are so important for modern industry. To at-
tain this end he has created a popular laboratory of
remarkably clear and simple disposition where lay
people, by starting from the most elementary facts,
will be able to acquaint themselves with any scien-
tific problems relating to electricity.

The original intention was to create some sort of
museum of electrical invention and discovery, organ-
ized on similar lines to the general museums of paint-
ing, natural history, and industry. This, however,
would have been quite insufficient, as the object of any
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tion with the Popular Laboratory had to be designed
and constructed especially for the purpose, and with
a view to simplicity, safety, and solidity.

On the ground floor of the laboratory (which was
opened on the occasion of the recent twenty-fifth an-
niversary of the foundation of the Society of Belgian
Electricians) are installed apparatus for the funda-
mental experiments constituting the basis of modern
electrical science.. These are performed with rela-
tively simple means. Visitors thus pass from the mag-
net stone to the prgperties of electro-magnets and the
explanation of electro-motors, from the generation of
static electricity by the friction of glass and wax on
to the working of - Wimshurst machines on similar
principles and to induction coils; they then proceed
to familiarize themselves with the phenomena of ‘elec-
trical discharge in various media (cathode and radium
rays, etc.). . ;

In the gallery are installed those apparatus which
are required for the demonstration of the principles
of electrical induction, alternate currents, and meth-
ods of electrical measurement.

Each apparatus installed in these two departments
of the laboratory is located in a glass case, leaving
free to the experimenter’s hands only the instrument
required for performing the éxperii;r_xent, and thus
avoiding any  unnecessary contact liable to endanger
the apparatus. In three adjoining rooms are united

the apparatus of precision and -investi-

e 282 Tvil

= gation as well as measuring instru-
ments, the handling of which requires
a thorough knowledge of all the preced-
ing, comprising photometers, precision

- bridges, standards of measurement, gal-
vanometers, wattmeters, ete.

On the ground floor in the center of
the building are found such apparatus
as will allow the visitor to familiarize
himself with the most important meas-
urements relating to motors and dyna-
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Apparatus for demonstrating current effects.

performing it themselves. Should, however, somebody
sufficiently well instructed wish to experiment him-
self, he would be allowed to do so under the super-

" vision of an experienced operator.

To the laboratory is connected a lecture hall, be-
hind which is installed a projector allowlng visitors
at any moment to inspect on the screen an extensive
series of hundreds of views relating to scientific nov-
elties. This is actuated by a push button.

A special hall is set apart for industrial men to
exhibit their products free of charge, and a library
containing the most important books,
periodicals, and bibliographical files en-

A row of statie electrical
machines.

piece of apparatus exhibited
would rarely be immediately
ipparent to the observer.
‘What was to be shown was
not the principle itself, but
its demonstration, and the
method of conducting dn ex-
periment, to demonstrate it,

ables visitors to supplement by theoreti-
cal study the practical knowledge ac-
quired in the laboratory.

A mechanical workshop initiates those
seeking such information in the con-
struction of electrical apparatus. Final-
ly, four small laboratories situated in
the front building are to be placed at the
disposal of specialists for use in original
research work.

and the best means of teach-
ing the student this is to let
him conduct the experiment
himself. This task was an
extremely difficult one, entailing as it did a rational
classification of experiments such as should render
them comprehensible. In fact, thé main defect - of
any previous attempts in the same direction (made
at London, Berlin, and Munich) had been the lack
of plan and co-ordination, N
Every experiment had to be designed with a view
to its being accessible to everybody, in addition to
forming part of a graduated course of inter-connected
experiments. Most of the apparatus used in connec-

Apparatus for the study of natural and permanent
magnets and terrestrial magnetism,

mos. These two departments are
different in character from the
two preceding. In fact, visitors
here find themselves in a labora-
tory where measurements and
tests are performed by compe-
tent men. By watching their
work, they will be able to grasp

the mechanism of the experi-
ment without being capable of

g

Apparatus for demonstrating attraction and repulsion of charged conduectors.

THE BRUSSELS POPULAR ELECTRTCAT. TLARNRATARY

Electrical measurement apparatus,
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A CURIOUS CHEMICAL GROWTH.
In the course of some experiments in qualitative
analysis in the High School at Medford, Mass., a test

2y

CURIOUS CHEMICAL GROWTH.
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plane of the axis of the sphere and a finger connected
to the roller indicates the position of the axis of the
sphere, and thereby shows the difference of speed of
the two shafts.
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Measurement of Distance by Aerial Electric and Sound
Waves,

Debrix has invented a method of measuring a ship’s

. distance from a shore station, by taking advantage of

the difference between the velocities of sound and elec-
tric waves. A bell is set ringing and wireless electric
waves are generated simultaneously on the ship. The
electric waves arrive almost instantaneously at the
shore station and there set in motion a stop-clock.
The distance of the ship can be computed from the
number of seconds indicated on the dial when the
sound of the bell is first heard. The computation is
facilitated by the use of a table, in which, if necessary,
allowance may be made for the fraction. of a second
consumed in the operation of the receiving and clock-
starting apparatus. In this way the distance of the

respectively equal
to the ship’s
ascertained  dis-
tances from those
stations. T h e
general introduc-
tion of this sys-
tem would great-
ly increase the
possibility of aid-
ing ships in dis-
t r e s s.—Prome-
theus.
—_————
ACCIDENT
PREVENTER.
Attached tothe
wall at the cor-
ner of a narrow
street leading in-
to the market
place of Woodbridge, Suffolk County, England,

MOTORISTS ACCIDENT PREVENTER.

tube containing solutions of several salts to
which had been added hydrochloric acid and
ammonium sulphite was set away in a closet
for a few days. Projecting vertically from the
tube was a small piece of filter paper. When
the tube was removed, a peculiar calash-shaped
hood of ammonium chloride crystals was
found resting on the paper.

-0
-4+

PLAYING WITH FIRE,

A can of gasoline can be handled as safely
as a can of oil, for liquid gasoline does not ex-
plode. It is the gasoline vapor that is highly
explosive when properly mixed with air, The
accompanying illustrations show the safety
with which burning gasoline may be handled.
Fig. 1 shows a man pouring burning gasoline
from one can into another. In Fig. 2 he is
blowing into the spout of a can of gasoline to
which a match has been applied. The little
blue flame that ordinarily plays around the
mouth of the can is transformed into a burn-
ing torch. Fig. 3 shows a pool of burning gaso-
line on the floor, and two gasoline cans aflame,
but there is no explosion.

el

MEASURING HOLES BY ELECTRICITY.
One of the employees of a Chicago firm deal-
ing in perforated metal to be used in flour mills

[ e—

is a mirror which makes it possible for auto-
mobilists coming from either direction to look
around the corner and thus avoid collisions.
The idea is being copied quite extensively by
other English towns.

Castings of Chloride of Zinc,

By mixing a concentrated solution of chloride
of zine, which must be of at least 55 deg. Bé.,
with highly heated zinc oxide, we obtain a mass
that is admirably adapted for the casting of
various art objects.

This preparation is at least equal in hard-
ness to marble and takes a high polish; as re-
gards its behavior to exterior influence, it ex-

cels marble altogether in its power of resist-
ance, being unaffected by the action of severe
cold, moisture, or even boiling water, and it is
also fairly indifferent to the effects of very
strong acids.

This excellent casting mass is best pro-
duced by taking 2 parts of zinc white which
has been highly heated (calcined), and after
cooling, kept in air-tight glass vessels until
needed, and mixing it with 1 part of chloride
of zinc solution of 55 deg. Bé. To effect the
mixture, we use a porcelain vessel, in which
we place first the zinc oxide, then pour in the
chloride of zinc solution and, by stirring with

has devised a ‘simple measuring device for
readily matching samples brought in by custom-
ers. A tapering needle, which is pushed into
one of the perforations as far as it will go, carries a
brush that passes a series of electric contact pieces.
The latter are connected to a set of solenoids, and
when the circuit is closed by press-
ing a button, one of these solenoids

PLAYING WITH FIRE.

ship can be obtained, but not its direction or exact posi-
tion. If, however, the ship’s auditory and electric sig-
nals are simultaneously received-at two stations con-

a fiat spatula, produce a uniform mixture. In
mixing, great care must be taken that no air
bubbles occur in the mass, for these would

give rise to imperfect or defective castings. The well-
stirred mixture is allowed to stand until it begins
to become more fluid, and it is then poured into molds
in which it is permitted to harden.

operates to uncover a number indi-
cating the correct size of the hole.

000
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DIFFERENTIAL SPEED INDICATOR.

The well-known British naval
architect Sir John 1. Thornycroft
has designed an ingenious device
for use on twin-screw torpedo boats
to indicate the relative speeds of
the two propeller shafts. A sphere
is supported on and rotated by two
cylinders, whose axes meet at a

If the zinc oxide, before using, is
mixed with ground glass or with
colors that exercise no chemical ef-
fect on zinc oxide (English red, man-
ganese, chrome green, red lead),
colored castings can be produced.
—_— e ————
A SURVEYOR’S TELEPHOTO.

The view herewith reproduced was
photographed at a distance of a
mile with a surveyor’s level set up
in front of a 4 by 5 camera. The
two instruments were connected

point below the sphere. The axis
of rotation of the sphere varies its
position with the relative speed of
rotation of the cylinders. A roller engaging the
sphere tends to find a position where it does not slide.
In other words, the axis of the roller moves into the

MEASURING HOLES BY ELECTRICITY.

nected by telegraph, the exact position of the ship on
the chart will be found at the intersection of two cir-
cles, drawn round the stations as centers, with radii

DIFFERENTIAL SPEED INDICATOR.

light-tight by winding a-dark cloth

around the contiguous parts. An

exposure of twenty seconds was
made, as the weather was cloudy. It is somewhat sur-
prising that no trace of the cross wires of the telescope
appear on the picture.

A SURVEYOR’S TELEPHOTO.
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HIGH-SPEED DESTROYERS FOR THE UNITED STATES
NAVY,

There was. a time when the contractors of the
United States seemed to be unable to live up to the
exacting requirements of the government for the con-
struction of torpedo boats and destroyers. There is
no class of naval construction that calls for such high-
class work as the building and equipment of a de-
stroyer of 30 knots speed or more; and when our first
destroyers were built, most of the contractors failed
to get the contract speed out of the boats.

These failures, however, belong to the past; and
there is every reason to believe that the later de-

. stroyers built for our navy are fully up to, if they do
not exceed, the standard of the best foreign work, not
even excepting the British.

Evidence of this is afforded by the phenomenal
speeds that have been realized in the recent trials of
the “Flusser” and the “Reid,” which made respectively
30.41 and 31.85 knots as the mean of a four-hour trial,
the contract speed for which was only 28 knots, and
made their fastest miles respectively at a speed of
33.67 and 34.55 knots.

The “Flusser” and “Reid” are two of the five de-
stroyers, bids for which were opened in September.
1907, and which were awarded as follows: The “Flus-
ser” and ‘“Reid” to the Bath Iron Works, Ltd., Bath,
Me.; the “Smith” and “Lamson” to the William Cramp
& Sons Ship and Engine Building Company, Phila-

delphia, Pa.; and the “Preston” to the New York Ship- -

building Company of Camden, N. J.

The hulls of the “Flusser” and ‘“Reid”

were de-
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containing 4,000 square feet of cooling surface, meas-
ured on the outside of the tubes. The tubes were
curved and expanded into the tube sheets, no packing
being used. The circulating water is provided by
scoops into which the sea water rushes at great veloc-
ity when the vessel is under way, this method prov-
ing extremely. satisfactory. Small circulating pumps,
however, were provided for use when ‘the vessel is
still in the water, or in getting under way. There
are the usual air pumps, feed pumps, fire and bilge
pumps, and oil pumps, etc., and an evaporating dis.
tilling apparatus was also provided with these pumps.
All lubrication is forced, two duplex oil pumps being
provided, together with an oil cooler.

The boilers, four in number, of the Normand return-
flame type, are placed in two water-tight compart-
ments, there being a smokepipe for each of the four
boilers. The total grate surface is 346.67, and the
total heating surface is 16,177 square feet. Normand
feed-water heaters were also provided for each fire-
room, and proved very efficient.
two blowers, designed and built by the contractors and
fitted with forced lubrication. These blowers give

most excellent service, and have shown themselves
capable of delivering air at 9 inches pressure in neces- -

sary volume. Further than this, each fan, with its.
engine complete, -veighs less than 900 pounds.

The contract specified that the vessels should be
given standardization trials of not less than twenty
runs over the mile, a four-hour full-speed - trial, on
which the speed shown should average not less than
28 knots per hour; a twelve-hour trial at 24 knots and

In each fireroom are .
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Both 'the “Flusser” and the “Reid” are equipped

‘with Parsons vacuum augmenters, built by the Bath

Iron Works, which performed very satisfactorily, as
vacuums were maintained on both vessels, at all
speeds, of between 2814 and 29.9 inches.

The horse-power developed (maximum) per ton of
machinery is the highest we know of, namely, 68 on
the “Reid” and 64.7 on the “Flusser.” It should be
noted -the weight of machinery (228 toms) includes
every part coming under cognizance of the United
States Bureau of Steam Engineering, namely, the ma-
chinery complete, with ‘tools, water in boilers, con-
densers, filter tank and piping, floors, gratings, lad-
ders, handrails, steam heat, non-conducting corking
and lagging, and evaporators and distillers.

The November Number of American Homes and
Gardens,

The current issue of American Homes and Gardens
contains many interesting features. Mr. Barr Ferree
continues his series on notable homes and describes
Villa al Mare, the country home of George Lee, Esq.,
at Beverly Farms, Mass. John A. Gade contributes a
very interesting article on-the beauty and economy of
stucco in the construction of the country house, or in
the transformation of sthe old house. This article is
illustrated by photographs showing the transforma-
tion of an old farm house into a habitable dwelling.
One of the most interesting subjects in the issue is
that prepared by Francis D. Nichols on a group of
modern houses costing from $1,000 to $5,000. This
article is profusely illustrated with photographs and

Copyright 1909 by N. L. Stebbins.

Length, 293 feet 103§ inches; beam, 26 feet 41§ inches; draft, 8 feet; displacement, 700 tons; hoxseipowér. 15,140. The motive Mer consists, of five Parsons turbines driving three propellers. The
** Flusser” (gister boat) on her trials reaghed a maximum speed for one mile of 33.67 knots.

THE “REID,”” FASTEST OF OUR DESTROYERS, MAKING 34.56 KNOTS ON HER TRIAL TRIP,

signed by the Bureau of Construction and Repair and
are of the following dimensions:

289 feet

293 feet 1014 inches
25 feet 114 inches
26 feet 414 inches

Length between perpendiculars...
Length over all..................
Breadth molded-at trial waterline.
Breadth molded, extreme.........

Breadth extreme over guards..... 27 feet
Trial displacement ............... 700 tons
Trial draft at this displacement.. 8feet 14 inch

The contract allowance for machinery is 255 tons, a
penalty being assessed if this weight is exceeded. The
machinery, however, with water and spares carriéd
on board, weighed 228 tons; so that the trial displace-
ment was reduced by this saving of 27 tons, less a hull
overweight of 4 tons, or a net weiglit saved of 23 tons.
The trial displacement therefore was fixed at 677 tons,
but on all of the trials of these vessels they were
slightly deeper than this.

The machinery was designed by the Bath Iron
Works and consists of five Parsons marine steam tur-
bines on three shafts; the main high-pressure being
on _the center shaft; the starboard low-pressure and
I. P. cruising turbines, together with the starboard
backing turbine, being on the starboard shaft; and
the port low-pressure and backing turbine and the
high-pressure cruising turbine being on the port shaft.
The steam piping was so arranged that any of these
turbines would run as the initial turbine. Al of
these turbines are in one compartment.

The two condensers were built up of plate, each

a twenty-four trial at 16 knots; and that the water
consumption per shaft horse-power should not exceed
25.2 pounds on the 16-knot trial; 16.5 pounds on the
24-knot trial; and 15.5 pounds on the full-speed trial;
all of these guarantees being met with a comfortable
margin.

. The following table gives the results of these trials:

N “Flusser.” “Reid.”

Speed, fastest mile......... 33.67knots  34.55 knots
Mean speed five high runs.. 32.67 knots 33.75 knots
Maximum shaft horse-power

developed ............... 14,400 15,140
Mean speed four hours..... 30.41 31.85
Speed best 15 minutes four-

hour run ............... 30.85 32.25
Revolutions necessary for 28

knots .........coiiiin.nn 706 700
Revolutions maintained four
~hours .........ciiiieeen. 801 846
Shaft horse-power four-hour

trial average ............ 11,541 12,564
I. 'P. C. auxiliaries four-hour

trial average............. 301 310
Total horse-power four-hour

trial average ............ 11,842 12,874

No limit was placed upon air pressure on the stand-
ardization trials. .The contract provided, however,
that an average of 5 inches could not be exceeded on
the four-hour trials, and the 5-inch average was main-
tained but not exceeded on both vessels.

plans, and is particularly -interesting to the man of
modest means who wishes to build a home of modern
style at small cost. Ralph C. Davison writes on con-
crete ornaments for the garden and how to make
them. Kate Greenleaf Locke’s article descriptive of
four California bungalows is interesting, while Fritz
Morris tells about the American Shetland pony. S.
Leonard Bastin presents an article on a farming ex-
periment - by women.. Louise Shelton describes the
garden of Hamilton House, and Robert Thompson tells
of the beauties of “Pine Haven,” the summer home of
Thomas B. Van Burén, ‘Esq., at Kennebunkport, Maine.
Alice M. Kellogg solves some pro'blems'in home fur-
nishings, and Charles Downing Lay tells about gar-
den work around the home.

— O T————

Prize for a Sa_fppy Automobile Crank,

A French association for the prevention of accidents
in industrial work hQSj offered $300 in prizes for a
crank or safety device for. hoists, cranes, and all forms
of lifting apparatﬁs', “and also for explosion motors
which shall, in the first case, automatically stop the
descent of the load, or in the second case, throw out
of-gear the driving action when not required. The
invention remains the property of the competitor, who
must_himself be responsible for its due protection by
patents.. Drawings of competitive devices should 'be
sent to the office of the Association des Industriels de
France contre les Accidents du Trawvail, 4 Boulevard
Saint-André, Paris, France.
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Torrespondence,

THE INVENTOR OF THE STEAMBOAT.
To the Editor of the SCIENTIFIC AMERICAN:

I am indebted to a friend for the information con-
tained in a recent issue of your journal relative to the
Hudson-Fulton celebration in New York, in which
under Fig. 1 you give a.sketch of Jonathan Hulls’s
steam tug or boat, which you describe as being “pro-
posed, but never built.” With this statement I beg
to differ, as it is quite contrary to actual facts.

You admit that the ‘“complete description” is “of
a practical steamboat,” therefore I contend that the
planning of a practical steamboat constitutes inventor-
ship, ifs nothing “practical” existed previously. This
seems only fair argument; but I go further. 1 am
in the position to prove that the. boat was actually
built, from an official document, viz., Jonathan Hulls’s
treatise, published in 1737, as in *uis it is stated:

“Whereas our Trusty & well Beloved Jonathan Hulls
hath by his petition humbly represented unto Our
most dearly beloved Consort the Queen, Guardian of
the Kingdom &c. That he hath with much Labour
and Study, and at Great Expense Invented and FORMED
a Machine for carrying ships & Vessels out of or into
any Harbour against wind & tide, &c.” And “the Peti-
tioner hath made oath that he is the Sole inventor,”
ete., and he concludes his treatise by stating:

“There is nothing in it but what is necessary to be '

understood by those that desire to know the Nature of
that Machine which I now offer to the World; and I
hope that, through the blessing of God; it may prove
serviceable to my Country.”

Now to prove practical results. I find in “The His-
tory of Progress in Great Britain,” published in 1859,
the following:

“Thus we arrive at the time when in 1736 Jonathan
Hulls’ steam boat took a Sailing Ship in tow, and
amid the wonder, doubts and jeers of the spectators
made a great splash, a loud_noise and a black smoke,
yet managed to haul the cumbrous hulk along, and
gave promise that the child, which had distinguished
itself by such an unheard of feat, would one day be-
come a giant of great strength.”

‘What further or more . convincing proof that the
boat was actually built and proved practically success-
ful can be required?

I would here mention that I have made a careful
study of the claim of the many claimants from 1543 to
1807, a very lengthy period, and I challenge anyone to
produce proof that will controvert Jonathan Hulls’s
right to the honor of bemg the inventor of the steam-
boat in 1736.

My proofs consist of, among many others: )

1. Jonathan Hulls’s specification No. 556 (1736) old
Law Series. )

2. Jonathan Hulls’s treatise, written by himself
(1737). " Both still in existence at the British Mu-
seum and Patent Office Library.

3. “History of Progress in Great Britain,” published
in 1859. Etc.

1f you wish to pursue the subject further, I shall
be pleased to submit many convincing proofs that the
steamboat existed on this side, as also in America,
long before the ‘“Clermont,” which undoubtedly was
not an invention of Robert Fulton’s but merely the
outcome of the inventive genius of one of Jonathan
Hulls’s methods of steamboat propulsion.

I would be pleased to have a copy of your Hudson-
Fulton issue if you have a spare one, as I find some
difficulty in procuring one here, and in return I will
assist you in reaching the actual indisputable facts as
to who was the “inventor” of the steamboat.

J. HooPER HULLS.

Manor Park, Essex, England.
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LEDUC'S FIGURES,
To the Editor of the SCIENTIFIC AMERICAN:

In the number dated August 14th, 1909, you give a
description of M. St. Leduc’s experiments for obtain-
ing plant-like forms.

I believe I was the first, some thirty years ago,
when I showed these forms to my friend Sir William
Crookes, and explained to him how such experiments
_can be conducted. Any of your readers having at his
disposal some solution of silicate of potash or of soda
and some metallic salts crystallized, ‘sulphate of iron, of
copper, of nickel, etc., can reproduce the experiments.

By filling a glass two-thirds with a solution of one
of these silicates, then adding distilled water to the
very top, and throwing some small pieces of the metal-
lic salt (which will fall to the bottom of the glass)
into the solution, he will see, in a short time, plants
growing in different forms, sizes, and colors, accord-
ing to the salt employed. The copper one will give a
blue, the iron a” dark green, the nickel a light green,
and a beautiful plant will be obtained with chloride of
cobalt.

By varying the density of the silicate solution, dif-
ferent effects in form, size, and color will be obtalned.

1f the solution containing the plants is .kept well
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sheltered from the air by a good covering of the glass,
these plants will keep any length of time,
Paris, France. GEORGES FOURNIER.

WHY DO WATCH SPRINGS BREAK?
To the Editor of the SCIENTIFIC AMERICAN:

The mainspring of a watch does not unwind at a
uniform rate, but intermittently. It is subjected to a
sudden jerk at every tick—four times per second for
my Elgin watch. This makes 345,600 times per day,
and over 126 million times per year. This operating
condition is analogous to others discussed in Kent’s
“Mechanical Pocket-Book” under the heads of “Rela-
tion of the Elastic Limit of Enduranee under Re-
peated Stresses” and “Resistance of Metals to Re-
peated Shocks.”

Among other things, it says: “Another long-knewn
result of experience is the fact that rupture may -be
caused by a succession of shocks or impacts none of
which alone would be sufficient to cause it. Iron
axles, the piston-rods of steam hammers, and other
pieces of metal subject to continuously repeated
shocks, invariably break after a certain length of serv-
ice. They have ‘a life’ which is limited.”” Waohler
found in testing iron by repeated stresses (mot im-
pacts) -that in ane case 400,000 applications of a stress
of 500 centners to the square inch caused rupture,
while a similar bar remained sound after 48,000,000
applications of a stress of 300 centners. to-the square
inch. (One centner —110.2 pounds.) ’

The mainspring of a watch is not only .under a con-
siderable tensile stress but also under a bending stress
when suddenly released, then immediately stopped by
the escapement mechanism. It is then probable that
ite molecular cohesive power deteriorates in a manner
similar to those quoted. HENRY GETAZ.

Pittsfield, Mass.
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A MAGIC SQUARE.
To the Editor of the SCIENTIFIC AMERICAN:
The appended magic square is remarkable as con-
taining the odd numbers in regular progression with-

17 1
34 28//15 9 3\\4

26| 20 \%4 38 | 32

40

6
42/49 23|17 |11 5\\48

25|19 |13 7>

7
35//22 16

/ .
\43 37| 31

\45 39|33 |27
AN

10 | 4 \¢7 | 41

18|12 6\\49/ 36 | 30 | 24

in the ,inécribed squaré. So far as I know it has not
been published before. WicLiaMm P. DoYLE.
Los Angeles, Cal.

THE BREAKING OF MAIN SPRINGS IN STORMS.
To the Editor of the SCIENTIFIC AMERICAN:

Respecting the breaking of main springs now dis-
cussed in the ScCIENTIFIC AMERICAN, it may be inter-
esting to note what an old French watchmakei' has to
say regarding the rupture of springs in storms. The
following is a translation:

“The influence of storms on the breaking of springs
is certain; many watchmakers have observed it; even
ordinary rains may produce this effect. I have noticed
it personally in quite a regular manner in the months
of April and September, which are generally rainy
months; thirty per cent of the springs which I change
in the course of the year- are destroyed' in these
months by the influénce of the rain. This barometric
influence acts much  more on new springs than on
those that have been working for a considerable time,
and these months are a critical period for testing their
elasticity. I have often been obliged, after a short
time, to replace a spring that had thus been changed.

In one case I was obliged to renew the spring three

times in the same day, though the springs had been
carefully fitted.”

Many of the watchmakers can cite cases of springs
broken, not in a couple of pieces, but in ten or a dozen
fragments, as if they had been divided by a saw. Thus
we come into the domain of elecricity, and watch-
makers may be supposed to notice the effect without
determining the cause.

The quality of steel employed in the manufacture of
springs and the care devoted to their tempering and
annealing must be among the causes, and it is for the
makers of springs to give us information.

Close observation has led me to believe that the
contact of benzine or extreme oiling of the springs
in stormy weather may not be completely foreign to
their tendency to break.

Thus, when I change a spring during the critical
period, I avoid passing it even rapidly into benzine. I
clean it by rubbing with a piece of peg-wood and a
rag slightly wet with fresh olive oil. I do not wipe it,
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and put it in without oiling; as customary in ordinary
weather. I endeavor to substitute a slight lubrication
for the oiling,

This appears to me to be advantageous, but 1 must
acknowledge that it is not an infallible panacea. It
is to be hoped that other members of the profession
will give the results of their experience.

Brooklyn, N. Y. CHARLES A. BRASSLER.

AN OPTICAL PHENOMENON.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of September 4th, 1909, page 156, head-
ing, “A New Speed Indicator for Marine Engines,” a
Gevice is necessary to enable engineer to correctly and
intelligently interpret signals ‘from the pilot or cap-
tain. The camera device, as described in a recent

issue, used on submarines when partly or wholly sub-

merged, would, it seems, put the engineer in a posi-
tion which would enable him tc interpret the signals
by a visual comprehension of the location.

The cost of installing orie of the cameras on the up-
per deck, so arranged as to give a clear front and rear
view of the ship’s situation, with a reflection in the
engine room, should be inconsiderable.

We must concede that there are times when the
camera might be obscured by fog or smoke, etc. At
that time, if serviceable, its utility might be greatest;
but that is a time when attention is tense, and is
but a small proportion to the number of times when
it would be effectively serviceable. The obscurity of
the reflection, ipso. facto, would be notice to the engi-
neer to proceed cautiously, and in case of doubt to
ring for a repetition of signals.

This letter is suggested by an experience I once had.
I was sojourning in the country, in the lean-to room
of a log house. The protection from the elements was
a thin weather boarding. As the fleecy flakes beat
through the cracks and nail holes and with the cut-
ting wind discomrorted me, I thought of a device

.whereby, if I could not entirely obstruct, I could at

least reduce the force of the wind. The next morning
1 bought and tacked some white drilling on the up-
rights about four inches from the weather boarding.
I was engaged in a perilous occupation and had been
warned not to light my lamp without first lowering the
shade, ih order that some unscrupulous “owl meeting”
participant might not make me the target of a 0.45
caliber Colt. I neglected to reraise the shade, and re-
entering my room, my attention was arrested by a
spot of green on the drilling. Close investigation re-
vealed in perfect miniature a reproduction in part of
the landscape outside, but reversed. A small nail hole
was the medium. Though I have never experimented,
I conclude the effect might be reproduced by tubes.
mirrors, lenses, etc., so as to effectively show the sur-
roundings of the ship in the engine room, the engineer.
thus being partly in possession of the same informa-
tion as the pilot or captain. This suggestion is given
for what it may be worth to you.

Houston, Tex. G. O'C. MACMANUS.

[This suggestion and the experience from which it
originates are very interesting. The phenomenon' de-
scribed is that of the camera obscura, and can be as
well produced with a “pinhole” camera as with a lens.
hence the result from the hole in the roof. A similar
effect may be observed if a sheet of paper be held a
few feet away on the dark side of a door which is op-
posite the window of a room, a picture of the window,
and the scene outside if the light is good, appearing
inverted on the paper. There are only two objections
to the use of such apparatus in a ship’s engine room;
one is that the enginer is unaccustomed to observing
the effect upon the ship of the speed he is getting out
of his engines, and the other is that he has enough
to do in regulating his engines to give the speed de-
sired by the pilot without also having to gage and de-
cide upon the necessary speed. Also such a camera
could hardly be arranged to look forward and aft simul-
taneously without complicated piping, with a mirror
at each bend to avoid the ship’s gear, and we should
say it would not be desirable t: remove the navigating
responsibility from the bridge to the engine room. In
the case of the submarine it is different; the navigator
cannot be above deck when submerged, so tises the peri-
scope, but he is still responsible for gaging the desired
speed and instructing the engineer.—Ep.]

The Current Supplement,

The current SUPPLEMENT, No. 1765, opens with an
elaborately illustrated and exhaustive article on the
recent Paris aeronautic exhibition. Mr. F. W. Har-
bord’s-article on iron and steel and their relation to
other industries, is concluded. An extract is published
of an interestiiig report on the advantages of treating
the water in swimming baths with electrolytic fluid.
The mechanicians and especially the watohmakers of
three or four centuries ago invented many ingenious
mechanisms which have been forgotten. Some of
these are described in the current SupPPLEMENT. The
dome just erected over the four great arches of the

‘Cathedral of St. John the Divine i an engineering

feat of note, and is described and illustrated.
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HOW GERMANY MAKES FORESTRY PAY.
BY FREDERIC BLOUNT WARREN.

Germany has the highest developed system of forest
management and conservation: It has nearly 35 mill-
ion acres of forest, of which 31.9 per cent belongs to
the State, 1.8 to the Crown, 16.1 to communities, 46.5
to private persons, 1.6 to corporations, and 2.1 to in-
stitutions and associations.

For each citizen there is a little more than three-
fifths of an acre of forest; and though 53 cubic feet
of wood to the acre is produced in a year, wood im-
ports have cxceeded wood exports for more than forty
years, and 300,000,000 cubic feet, valued at $80,000,000,
or more than one-sixth of the home consumption, is
imported each year.

In forestry, Germany has always led in scientific
thoroughness; the scientific knowledge has been ap-
plied with the greatest technical success; and it has
procured an increasing forest output together with an
enlargement of profits. It will be in-
teresting at the outset to state the
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principally of 190,415 cubic yards (5,140,906 cubic
feet), raising the total quantity of timber and brush-
wood cut and sold to 1,421,887 cubic yards (38,391,403
cubic feet), for which $3,374,385 was obtained. This
amount was increased by additional revenues from the
leasing of meadows, hunting privileges, and other
rights to the total of $3,483,616. Deducting from the
total figures the cost of forest cultivation, with salaries
and wages of the entire service included, amounting
to $1,357,580, the net profit of $2,126,036 was added to
the treasury in 1906. There is nothing unusual in
this result, as the ten preceding years show equally
high figures, a few slightly exceeding the 1906 reve-
nues, and others being lower in a very slight degree.

More and more accustomed to weighing questions,
whether national or individual, in dollars and cents,
there is contained for the American public in the above
official statement the most potent argument for in-
creased conservation of forest lands. Systematic state
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as a protection against the prevailing winds, and at
intervals of.- perhaps ten years, in which case the for-
est shows distinctly ten or twelve ‘“age classes,”
arranged in a series of progressive heights. If a com-
partment is harvested and restocked each year, the
number of age classes will of course equal the age to
which the trees are allowed to grow. “Cutting clean”
is most commonly in use in pine and spruce forests
of Germany. These trees are mostly started in nur-
series where the seeds are sown. In two years they
are transplanted when six inches high. They grow in
two or three years more to be twelve or fifteen inches
tall, and then they are moved again to denuded fields
and replanted about four feet apart, so that in a short
time they will begin to crowd each other. This con-
dition compels the trees to grow tall and slender and

.to shed - their lower branches, thereby permitting a

growth of timber free of knots. The trees are usually
planited in straight rows, and in about twenty years
a thinning is necessary. In spruce
forests sometimes more than half of

European forestry theory, the basis on
which Germany and other nations
have conducted their conservation
work, and statistics and summaries to
come later to show that there has been
a profit in the practice of the theory.

In the cultivated forests of Germany
the absence of underbrush and de-
cayed logs and limbs, the density of
the forest, and the even distribution
of the trees, often planted in long
straight rows, immediately arrest the
attention. One can walk with ease,
or drive anywhere among them, ex-
cept where the hills are too steep or
stony or where the trees stand too
closely together, this always being the

=
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the trees are removed at the first
“thinning.” These are sold for fire-
wood, poles, and various other uses.
The fuel wood, laid at the roadside,
brings about $2.25 a cord. Subsequent
thinnings are necessary about every
ten or fifteen years.© Building ma-
terial laid at the roadside brings nine
cents a cubic foot; good spruce fuel
wood, $3 a cord. On the poor sandy
soil of Mecklenburg a thinning in
Scotch pine, when the trees are twenty
years old, yields -only about $2 an
acre; when forty, $5; when sixty, $10;
when one hundred, $30. In the Erz
Mountains, ‘Saxony, thinnings when
twenty years old bring $4; when forty,

case in young woods. The trees are
not permitted to reach the full limit
of their life and then, as the result of
decay, to fall and remain rotting on the ground. They
are considered as wood capital, which adds interest to
itself as long as the trees_ continue to grow, at first
slowly when the trees are small, more rapidly when
they are of medium size, and more slowly again when
they become large. When the trees die the wood in-
terest ceases entirely, and as they decay the capital
is reduced. The forester leaves this wood capital as
long as the interest continues satisfactory. Then,
when the growth declines, it is removed, the forester
taking the trunks and limbs, and the peasants gather-
ing up the brush and often digging up the stumps,
although these, too, are frequently taken care of by
the forester and sold in the market to pay the cost
of their removal. In some German districts all the
products are marketed. In Mecklenburg a good layer
of leaves and moss sells for $16 an acre. In some
sections a nominal sum is charged for brushwood; in
the Spessart, Bavaria, it has long been

the right of peasants to gather the for-

Part of forest tree nursery, Thiiringen, Germany.

forestry began in Germany 150 years ago, when the
country felt the pinch of a wood shortage, but there
were also contributory causes, such as the effect upon
agriculture and stream flow, due chiefiy to erosion.
Just across the border, France, denuded of its forests,
was having trouble with its mountain torrents, and
the Germans opened their eyes to the dangers of floods
in their own lands. Protective forests were provided
for by Bavaria in 1852, by Prussia in 1875, and by
Wiirttemberg in 1879. Now all of the German states
practise forestry with success.

In Prussia the forests cover nearly 7,000,000 acres,
and methods of management adopted call for a sus-
tained yield. In consequence, the productivity has
been multiplied threefold in seventy-five years. In
1830 the yield was 20 cubic feet an acre; in 1865, 24
cubic feet; in 1890, 52 cubic feet; in 1904, 65 cubic feet.

Saxony has 430,000 acres of State forests, and its

$15; when sixty, $80.

Every product of the forests of Ger-
many and southern Europe finds ready
utilization. This is due to the good market, popula-
tion, low wages, and good roads. The effect of the
market is everywhere apparent in the great economy
of wood. In hotels heat is a luxury for which guests
often pay an extra charge. Village and forest houses
are seldom constructed of wood. Walls of plaster or
cement are the rule. Floors are made of stonme in
many cases, and tiles and-iron take the place of shin-
“gles. Wooden fences, board sidewalks, and block pave-
ments are uncommon. :

Yet the forests, which cover one-fourth of the area,
fall far short of the requil‘emept. Germany imports
more than 300,000,000 cubic feet of timber, paying the
duty of 28 cents for every 210 pounds of rough tim-
ber or logs and $1.15 for every 210 pounds, or one
cubic meter (35.3 cubic feet) of dressed timber. Ger-
many’s own production of timber amounts to more
than 600,000,000 cubic feet. If Germany were to sup-

ply the deficiency from its own soil,
_ it would need an’additional 20,000,000

est litter without charge. Sometimes
this permission applies to the gather-
ing of nuts, which are used as food for
domestic animals.

The United States has 164,000,000
acres of land in the 165 national for-
ests, besides 2,722,726 acres of State-
owned forests and 40,000,000 acres of
woodland in the Philippines. And the
table below, taken from official gov-
ernment statistics in a United States
Forest Service bulletin, is what our
national forests return as a federal in-
vestment, compared with the Saxon
figures.

In this statement the American may
learn the difference between advanced

acres. The percentage of forestry soil
would be increased from 26 to 40 per
cent of its area. It is doubtful if,
there are more than 2,500,000 acres for
this purpose. If every available spot
were utilized, and all the waste lands
that are not well adapted for agricul-
ture were planted in pine, spruce, fir,
and other trees, it would require fifty
years for them to be ready for mar-
ket, and then the supply would not
equal the demand. Only Bavaria and
Wiirttemberg have a surplusage of
home timber.

It is the custom to buy individual
trees rather than forests. There is a
market unit of volume by which tim-

European forestry at almost its high-
est profit and the lesser profit just be-
ginning to accrue to the United States
as a result of its endeavor to foster its
wood-producing  resources. Saxony’s
total area amounts to 5,789 English square miles, of
which almost one-half is covered with private and gov-
ernmental forest. The last the State treasurer places
as the highest revenue producer after the State rail-
way, and they exceed the revenues from all other
sources, taxation included. The total quantity of tim-
ber cut in 1906 is estimated at 1,231,472 cubic yards
(33,250,497 cubic feet), representing woods used for
fuel and for all other purposes. = To this must be
added a yield in brushwood cut and sold for fuel use

Total Net Revenue
Country. from G ¢ | Expended per | Net Revenue
i Foresta, Acre. * per Acre.
Saxony............ $2,299,000 $205 $5.30
United States { 19056 12,000% 0.007 *0,0001
Tt (19087 128,659 0.0093 0.00086

* Repreéeuts—tieﬂcit.

Forest tree nursery in the Thiiringen Wald, Saxe-Gotha.
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yield rose 55 per cent between 1820 and 1904. It is
now 93 cubic feet an acre. These increases are not
limited to Germany, since other European nations,
notably Italy and Switzerland, are now reaping large
revenues from their timber lands.

Where Saxon forests are yielding $5.30 an acre, those
of Wiirttemberg yield a net annual revenue of $6,
and those of several smaller administrations exceed
this! There are also a large number of private for-
ests managed with great success, whose revenues equal
or exceed $6 an acre. For 15,600,000 acres of state,
municipal, and private forests included in a canvass,
it was found that the average net annual revenue an
acre—from good, bad, and indifferent land—was $2.40.

The forests are managed largely’ in compartments,
each of which, when the mature trees are considered
ready for removal, is cut clean and planted with a
new crop. Sometimes the compartments are located
so that the cutting proceeds regularly in one direction

ber is generally purchased, called the -
“festmeter.” 1t is a cubic meter (35.3
cubic feet) and is equivalent to 1.44
markets, or 19-inch standards, or about
288 feet board measure. In America
large and small logs are scaled and sold together. In
Germany, when the trees are felled, each one is
marked with a number stamped in the butt. They
are then sold by number in five or six classes accord-
ing to size. )
Recently in the Hartz, $22.65 a thousand feet, board
measure, was offered for spruce tree trunks containing
more than 300 feet; $18.56 for trunks containing from
150 to 300 feet, and for smaller sizes about $15. The
live market for wood appears also in the number of
metal railroad ties, being used in one-fifth of the en-
tire mileage. The use of wooden ties in recent years
has been greatly encouraged, however, by the discov-
ery of methods of impregnating wood with such pre-
servatives as creosote, chloride of zinc, or sulphate of
copper.
As the forests are to be lumbered perpetually, the
roads are made for permanency. They consist often
of stone, laid with much expense and not infrequently
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macadamized. In 1903 Saxony spent $175,000 on for-
est roads, and larger sums have been expended since
by several States in the German federation. The
roads at Geroldsau, in the Schwarzwald, are especially
fine for forest hauling.

Germany’s sawmills are usually small. Most of
them would not cut more than 25,000 feet, board meas-
ure, in a day of tem hours. Almost any fair-sized

American sawmill cuts 100,000 feet a day. But the.

small mill of Germany is permanent, being supported
by perpetual crops of timber hauled to it by wagon or
shot down streams. While some railroads carry logs,
and rafts are still fioated down the Rhine, Elbe, and

other rivers, the method of hauling is very largely
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56 cents an acre is expended, and that most of the
area is located in the rugged Alps and Carpathians,
where administration and logging are costly. The
forest department was started in 1872, and reorgan-
ized in 1904 into three departments—administration
proper, reforestration, and the correction of torrents
and forest protection. Forestry is successfully prac-
tised on 60 per cent of all the State forests, and on
82 per cent of the private forests. The most conspicu-
ous fruit of the State forestry is the restoration of the
“Karst,” a stretch of barren lands in the hilly coun-
try of Istria, of Trieste, Dalmatia, Montenegro, and
neighboring territory along the Adriatic Sea. It com-
prises 600,000 acres. This work has been carried on
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is but little loss from fires. In Saxony this is rarely
more than $300 a year; Wiirttemberg, about $650; and
the Duchy of Baden, with 240,000 acres, had only 99
acres burned in nine years. Fires are started mostly
by careless smokers and workmen. Locomotiyes cause
about ten per cent. In many places along the forested
side of a railroad track there is a ditch about eight
feet wide which is kept free of vegetation. Frequently
a strip of forest about a rod wide, running parallel
with the railroad, is prepared in the following man-
ner: A path along the edge of the woods is spaded
about four feet wide. In the forest, about a rod from
this and running parallel with it, a second path is
made. Cross paths are made at intervals of about a

A good seed year for Norway spruce near
Eisenbach, Thiiringen Wald.

Prince Bismarck’s forest at Friedrichsruh, North
Prussia. Fire lane,

City forest of Grabow, Mecklenburg,
Germany.

Forest tree nursery near Gerardmer, France.

by wagon or by the old-fashioned American ‘“carry-
log.” Along the Enz River in the Black Forest are
located some of the largest mills, and to these the
stock comes mostly on the railroad in long large logs,
much of it being brought from Wiirttemberg and Swa-
bia. - For each load of logs two cars are necessary.

In Austria there are 24,000,000 acres of forest, of
which 7 per cent belongs to the state. Private own-
ers hold 58 per cent. As Austria has been independ-
ent of the German Federation only since 1866, its for-
estry system, in the main, has followed German lines.
Private forestry is encouraged by a system of taxation
which relieves forests in which forestry is practised.
The total net annual state forest revenue is $5,000,
000. The net yearly revenue of 21 cents an acre is
comparatively low, due mainly to the facts that only
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by the Forest Protective Service, which was first
created for Tyrol in 1856.

In Hungary there are 23,000,000 acres of forest, of
which the State owns 16 per cent, corporations 20,
other institutions 7.5, and private persons 56.5. From
ten to twelve million dollars’ worth of wood is an-
nually exported, and the State forests yield $600,000
revenue. Austria exports 3,670,000 tons of wood, the
greater part of it going to Germany. About half of
all the Hungarian forests is under working plans, by
which the annual cut of 1,000,000,000 cubic feet is
regulated. Forest planting is encouraged by the State
nurseries, at which 10,000,000 seedlings are raised
each year for free distribution, and by bounties paid
or forest plantations on private waste lands.

Since dead timber is not left in any forests, there

Preparing ground for a forest plantation in the Spessart, Northern Bavaria.

rod. These paths are free of vegetation, and the
ground in the strip is raked of leaves and twigs.

In Germany forestry is a well-established profes-
sion, for which the candidates must prepare them-
selves thoroughly. They must leah the science in a
forestry school, where the course of study requires
much hard labor. After graduation they must prac-
tise the science under masters for several years. These
masters are usually officers having charge of ranges.
A candidate takes first a position called in Germany
“Forstreferender,” at a salary of about 1,200 marks
($286). In two or three years he is advanced to that
of “Forstassessor,” at 3,000 marks ($714). With suc-
cessful service he may then be promoted to the posi-
tion of “Oberforster,” with a salary of 4,500 marks
($1,071), and a dwelling especially suited to his needs.
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THE HEAVENS IN NOVEMBER.
BY HENRY NORRIS RUSSELL, PH.D.

HE principal astronomical news
of the past month has been the
finding of Halley’s comet, which
was announce@ by Prof. Wolf of
Heidelberg, who succeeded in
photographing it on September
11th. Faint images of the
comet were later found on pho-
tographs taken at Greenwich
two days before, which were

given relatively short exposures to avoid the danger of

fogging by moonlight. If the moon had been out of
the way, the comet might have been observed a week
or two earlier. :
It is still an extremely faint object, a mere nebu-
lous disk, withy 1o trace of a tail, visible only in “very
large telescopes, and- will remain” faint until next
spring. : L : :
At the time of discovery it was

more than -300

million miles from both the earth and the sun. It is-

now approaching them, and moving slowly - westward
in the heavens, on the boundary of Taurtus and Orion.
On December 1st it will ‘be in- opposition, but will be
too faint for small telescopes (about the 12th magni-
tude). It will continue to '
approach the earth until
December 18th, when its
distance from us will be
about 125 million miles.
After this it recedes from
us, as its motion about
the sun is retrograde (i.e.,
in the opposite direction
to that of the earth) and
passes on the far side of
the sun about March 24th,
165 million miles from us.
Then it advances to meet
the earth, passes between
us and the .sun, about
May 17th, and a few days
later comes very near us,
within about 12,000,000
miles. At this time the
comet will be well observ-
able in the early evening,
and in all probability an
impressive object. In a
few days more it will dou-
ble its distance from us,
and later it will gradually
diminish in apparent size
and brightness till it
fades from view, though it
should be telescopically
visible until the end of
1910.

It is not usual that the
motion of a comet can be
SO accurately foretold
within a few weeks of its
discovery; but Halley’s
comet has not really been
discovered at all this
time; it has only been re-
observed, after an inter-
val of more than seventy-
three years since it was
last seen; and after this
long interval the time of
its return was predicted
with an error of about one
day. This would be a per-
fectly easy matter if the
comet moved under the influence of the sun’s attrac-
tion alone; for then it would return at exactly equal
intervals. But the-attraction of all the planets comes
in to modify its motion, and may alter its period by

At 11 o’clock: Oct. 7.
At 10% o’clock: Oct. 14.
At 10 o’clock: Oct. 22.

several years, so that the actual caleulation of a re-"

turn is no easy.problem, and the success attained in
this instance by the English astronomers Cowell and
Crommelin (who have made an exhaustive investiga-
tion of the subject) is one of which science may legiti-
mately be proud. They have been no less successful
in unraveling the past history of this remarkable mem-
ber of our system; but the story of that must wait
till next month.

Next among the events of the month, from our stand-
point, must be mentioned the observations of Prof.
Campbell on Mount Whitney, California. These show
no perceptible difference between the intensity of the
absorption bands due to water vapor in the extreme
red end of the spectra of Mars and of the moon. It
follows that the amount of water vapor in the atmos-
phere of Mars must be small compared even with that
in the rarefied and remarkably dry air above the
mountain at-the time of observation.

Prof. Lowell’s observations, which indicated a per-
ceptible amount of water vapor in the Martian atmos-
phere, were made under conditions which, though very
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favorable, appear to have been hardly as good as
those on Mount Whitney. “What is the cause of the
discrepancy it is too early to say; but it is just by the
investigation of such differences that the art of ob-
servation is perfected; and it is not unreasonable to
hope that the study of this case may lead us, not.only
to more definite conclusions concerning the atmos-
phere of Mars, but to still better methods of investi-
gating the problem in future.
THE HEAVENS. i

Turning to our map of the sky, we find Cassiopeia
almost overhead. The five brightest stars of this con-
stellation, forming a group which looks like a badly
dilapidated letter W, can be immediately identified.

With the aid of the fainter star », we can see a
resemblance to a rather less dilapidated chair, with
its feet away from the ‘pole; but the conventional fig-
ure of the “Lady in the Chair” is turned just the other
way, with feet toward the pole; and our initial illus-
tration is one more eximple of the large share of the
imagination in forming the constellation - figures.-

Several - individual stars deserve notice. The line
through the Pole star and g Cassiopeiz points almost
exactly toward the vernal equinox. It may therefore
be used as an indicator to estimate the sidereal time
—remembering that it is above the Pole at sidereal
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- noon, to the left at 6 h., below at 12 h, and to the

right ‘ﬁt 18 h. With a little p_ractice’ it is possible to
read the sidereal time from this celestial bow band
within about fifteen minutes. Then, by recalling that.

the sidereal clock agrees with the mean solar clock on -

March 22nd (or thereabout) and gains at the rate
of two hours a month, one can pass to ordinary solar
time. This is the simplest way to tell the time by
looking at the stars.

B Cassiopei® is also notable as a fairly near neigh- )

bor of ours, having a parallax of about 0.10 sec., corre-
sponding to a distance about two million times that
of the sun, or 32 light years. Two other naked-eye
stars near by are nearer. One of them, 7 is marked
on the map, between o« and . This is a well-known
binary, with a period of over 200 years and a parallax
of 0.19 sec., corresponding to a distance of 17 light
years.

The other, u Cassiopei®, is the southern and fainter
of a pair of stars which lie near the other corner of
the parallelogram whose vertices are a, v, and 4. Its
parallax is about 0.11 sec. and its distance 30 light
years. 1t is notable for its great proper motion, 3.7
sec. per year, which corresponds to an actual velocity
in space of 100 miles per second.

The familiar winter constellations are beginning to
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return to the evening sky. At our hour of observa-
tion, T'aurus is well up in the east, and Orion is rising.
Gemini too is on the horizon; and Auriga is well up
in the northeast. Perseus, Andromeda, and Pegasus
extend upward from this to the zenith, and beyond it.

The southern constellations are inconspicuous, but
Mars' and Saturn, the first near the meridian and the
other east of him, add luster to the otherwise vacant

region. The variable star Mira (o Ceti) is now near
maximum. It may easily be found with the aid of
the map.

The two bright stars below and to the west of Sat-
urn and Mars are 8 Ceti and Fomalhaut, which are
much more nearly equal in brightness than the map
would indicate.

Another group of bright stars lies in the west.
Deneb, in Cygnus, is highest up. Altair is on the left,
and Vega, the brightest of the three, below the first.

The Great Bear is low on the northern horizon, .
almost out of sight. Draco and Ursa Minor are above,
and Cepheus higher still, close to Cassiopeia.

THE PLANETS.

Mercury is morning star throughout November. He
is best visible at the first of the month, when he rises
about 5:15 A, M. By the middle of the month he has
drawn nearer to the sun, and rises about 6 o’clock;
and soon after this he be-
comes unobservable with-
out a telescope, with
which he is best seen in
broad daylight.

Venus is evening star, a
long way from the sun,
but very far south, so that
she sets before 7:30 P. M.

Mars, though past oppo-
sition and_recedhag- from

“#s, is~splendidly conspicu-
ous in the evening sky,
coming to the meridian
about 9 P. M. at the begin-
ning of the month, and
7:30 at its close.

~Jupiter is morning star
in Virgo, and rises at
about 3 A. M. in the mid-
dle of the month. Saturn
is in Pisces, about an hour
east of Mars, and is on the
meridian at 9:30 P. M. on
the 15th.

Uranus is evening star
in Sagittarius, setting too’
early to be well observ-
able. On the 23rd he is in
conjunction with Venus,
being 21% deg. north of the
latter.

Neptune is_in Gemini,
and comes to the meridian
about 4 A. M. during the
middle of the month.

THE MOON.

Last quarter occurs at 4

P. M. on November 4th,
new moon at 9 P. M. on
the 12th, first quarter at
noon on the 20th, and full
moon at 4“A. M. on the
27th, during- the total
eclipse: of that date.
" This - lunar eclipse is
visible throughout North
America and the adjacent
regions, but at an -incon-
venient time for the ama-
teur, in the small hours of the morning.

The moon enters the earth’s penumbra at 1:12

At 9 o’clock: Nov. 7.
At 8)% o’clock: Nov. 15.
At 8 o’clock: Nov. 23.

* A. M. eastern standard time, and first reaches the"full

shadow at 2:11. At 3:14 she disappears completely
in it, and does not begin to emerge till 4:37. This
is an .unusually long duration, due to the fact that the
moon goes almost centrally through the earth’s
shadow, which #self is larger than usual, as the moon
is near the earth. /

At 5:38 the moon finally leaves the shadow, and
exactly an hour later she gets clear of the penumbra,
and the eclipse is over.

The moon is nearest to us on the 25th, and farthest
off on the 9th. She is in conjunction with Neptune
cn the 2nd, Jupiter on the 9th, Mercury on the 11th,
Venus on the 16th, Uranus on the 17th, Mars on the
22nd, Saturn on the 23rd, and Neptune once more on
the 30th. N

Princeton University Observatory.
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Carbon Safety'Ink.—This ink is really no more than
a sort of India ink kept in solution. It may be made
by rubbing down 10 parts of lampblack, 10 parts-of
gum; 5 parts of oxalic acid, and 200 parts of water, tak-
ing at first but little water and only adding the re-
mainder after the thick mass has become uniform. . .
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AN IMPROVED PLANTER.

Pictured in the accompanying engraving is a planter
provided with a seed box, in which there are no
springs to become chocked or gummed by seed or dust.
The seed-distributing mechanism is adaptable for seeds
of different sizes, and may also be adjusted to plant
seeds at greater or shorter distances apart. The seeds
leave the box so close to the ground that there is no
danger of their becoming scattered. The frame of the
machine is supported on a traction wheel A, which,
through the medium of suitable gearing, operates a
bevel gear B, affixed to a vertical shaft which runs
through the seed box C. Secured to the forward part
of the seed box is a share D, which plows a furrow
in advance of the seed box, while a pair-of hoes E,
converging rearwardly, serve to cover the seed with
the earth plowed up by the share. A disk F is secured
to the shaft which runs through the seed box and is
adapted to rotate.in contact with the bottom plate of
the seed box. The disk is provided with a series of
perforations, adapted to be brought successively into
engagement with an aperture G in the bottom of the
seed box. A cut-off H bears against the disk F, imme-
diately above the aperture G. A rod attached to the
cut-off H extends through the top of the seed box, and
is normally pressed downward, by means of a spring J.
As the disk F revolves, it carries one seed at a time
to the opening @, through which the seed falls into

=

AN IMPROVED PLANTER.

the furrow. The machine is supplied with disks, hav-
ing perforations of different sizes, suitable for seeds
of various sizes, and the intervals between the per-

forations vary in the different disks to provide the -

proper spacing of the seeds planted. If desired, two
or more seed boxes may be connected to the traction
wheel, so that a number of rows may be planted at
the same time. The inventor of this planter is Mr.
August Brinkoeter, Floresville, Texas.
—_——————-—
SLEIGH-RUNNER ATTACHMENT FOR BABY CARRIAGES.,
A patent has recently been issued disclosing a new
form of sleigh-runner attachment for baby carriages,
which may readily be applied to an ordinary go-cart
or baby-carriage or a child’s wagon, to permit of using
it over snow-covered walks. The accompanying en-
graving indicates the form of this attachment. The
. runners, which are made of T-iron; consist of a hori-
.zontal upper and lower member, with the ends of the
lower member curved upward and braced by means
of plates C. The axles of the carriage are made fast
in a pair of saddles mounted on each runner. The
form of the saddle is shown to better advantage in the
cross-sectional view, Fig. 4. It consists of a yoke A,
which: fits over the horizontal portion of the T-ironm,
and it is made fast by means of a bolt B on the under
side. A pair of bolts D with flat heads E resting on
top:of the runner project upward through the yoke to
receive a strap F, which is clamped down on the axle
by means of a pair of thumb nuts. When it is de-
sired to attach the runner to a folding go-cart, a
sleeve. is preferably fitted over the axle, and this sleeve
is clamped between the strap and the yoke. TFig. 3
shows a form of runner used on vehicles which have
rear wheels of larger diameters than the front ones. It
is quite essential to have the rear as well as the forward

- flange and keyed to it.

Scientific American

end of the runners curved, because this enables one
to lift the forward end of the baby carriage when
mounting a curb, or when it is desired to make a
sharp turn. It also permits of lowering the carriage
from a step or the curb. The runners may be quickly
applied or removed by merely turning the thumb nuts,

SLEIGH-RUNNER ATTACHMENT FOR BABY CARRIAGES.

and they are applicable to any type of go-cart, owing
to the fact that the saddles may be adjusted along
the upper member of the runner, and made fast at
the desired point by tightening the bolt B. The in-
ventor of this attachment for baby carriages is Fred-
erick C. Kengeter, 2656 Pitkin Avenue, Brooklyn, N.Y.
—_—
COMBINED FRICTION AND JAW CLUTCH.

The principal advantage of a friction clutch is that
it permits the shaft under load to be brought grad-
ually up to the speed of the power shaft, thus elimi-
nating the shock of starting. However, the friction
surfaces are liable to wear out, rendering the clutch
useless in a short time. Except for starting and stop-
ping, the jaw clutch is better, because it provides a
positive engagement of one shaft with the other. The
accompanying engraving illustrates a clutch in which
it is aimed to combine the advantages of both forms.
The power shaft is indicated at A, and the load shaft
at B: Mounted on the shaft A is a hub ¢, formed with
a flange to which the disk D is bolted. Projecting

~ through a central aperture in the disk D is an annu-

lar jaw E. The disk D at its periphery is formed
with an annular flange, which incases part of the
clutch mechanism. A ring F is fitted within this
The ring has openings at
suitable points to receive wooden blocks @, which pro-

- trude from the opposite faces of the ring. Keyed to

the shaft B is a member H, on which is fitted a sleeve

- I formed with a flange at its inner end. A series of

holts J are fitted between this flange and a ring at
the opposite end of the sleeve. A ring K is mounted
to slide on the sleeve I, and the bolts J pass there-
through, while coil springs on the bolts J bear against
the ring K, tending to press the latter outward. The
flange of sleeve I and ring K have annular bearing
surfaces adapted to engage the blocks G at opposite
sides. They are pressed into engagement by means
of levers L fulcrumed to the ring at the end of the
sleeve I, and links M are fitted between the levers L
and the ring K. The levers L are connected by links
to a sliding collar N, operated by a lever O fitted with

7 S
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COMBINED FRICTION AND JAW CLUTCH.

a split collar in the usual manner. The collar N
slides on a sleeve P, which at its inner end is pro-
vided with jaws R. These jaws are adapted to slide
in recesses at opposite sides of the member H and the
jaw B. In operation, when it is desired to separate
the jaws, the lever O is operated to draw the collar
N back on the sleeve P. This serves to press the
flange I and ring K against the friction blocks @, thus
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taking the load off the jaws; and when the collar N
comes into contact with the flange § at the end of the
sleeve P, the jaws R are withdrawn from engagement
with the clutch member E, after which the friction
surfaces are released, owing to the toggle action of the
links connecting to the collar N. When throwing the
clutch into engagement, the reverse takes place. The
friction surfaces are first thrown into contact before
the jaws R move into engagement with the recesses
in the clutch member E. It will be understood that
the frictional engagement is only momentary, serving
to bring the load shaft approximately up to speed, and
thus obviating the shock of starting and the danger
of breaking the clutch jaws. The inventor of this
combined friction and jaw clutch is Mr. Charles Stew-
art Hook, 79 Victoria Street, Toronto, Ontario, Canada.

i

A PERFECTED FORM OF LOCK NUT.

Of the many kinds of lock nuts which have been,
or are at present manufactured, few have the sim-
plicity and surety of the one recently patented by
Mr. William Jacobus, and soon to be placed on the
market. The accompanying -engraving shows at a
glance the extreme simplicity of this invention, which
consists in cutting from an ordinary nut a small
wedge-shaped section that, when it is put back in

blace and the nut is screwed up, jams tightly against

the thread as soon as an effort is made to unscrew it.
When it is desired to remove the nut, the wedge can
be released by a pin or piece of wire and the nut can be
unscrewed.

Two capital advantages of this new nut are that it
practically is in one piece, resembling in general ap-
pearance any ordinary nut, and secondly, the fact that
vibration tends to tighten instead of loogen it. An
excellent demonstration of this latter fact was given

A PERFECTED FORM OF LOCK NUT.

us by the inventor, who placed a nut about half way
up the thread of a bolt, and by jerking the bolt up
and down on the end of a string, caused the nut to

.travel to the end of the thread, where it was effectu-

ally locked. )
- et r—
ODDITIES IN INVENTION.

MoVING PICTURES FOR SUBWAYS.—Moving pictures are
produced, as is- well known, by a film traveling with
intermittent motion before a projector or lantern which
throws successive views on the screen. The same
result could be obtained if the pictures were stationary
and the audience itself were in motion, so as to view
the pictures successively. An ingenious inventor has

ARTIFICIAL LIVE SCENERY FOR SUBWAYS.

hit upon this scheme to relieve the monotony of sub-
way travel. He proposes to mount a continuous band
of pictures at each side of the subway, and have these
pictures successively illuminated, by means of lamps
placed behind them. The circuits of the iamps would
be successively closed, by means of a shoe upon the
subway car engaging contact plates at each side of
the track. The accompanying illustration indicates
the method of accomplishing this result.

Fluid Siccative.—60 parts of old linseed oil are
boiled with 3 parts of carbonate of manganese until
viscid. The temperature required is about 536 deg. F.
(280 deg. C.). The mass should then be dissolved in
120 parts or more of oil of turpentine.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel. '

TROUSERS-SUPPORTER.—S. LEVIN, New
York, N. Y. In this construction an elastic
belt is wholly contained within the trousers,
and has wire loops or their equivalent at-
tached to its opposite ends and adapted to
engage over a button at the front of the
trousers in holding them in place. The in-
vention also provides in connection with the
belt, adjacent to its ends, drawers supporters
which engage with the supporting loops of the
trousers when the ends of the belt are de-
tached, and prevent the passage of the ends
therethrough.

Electrical Devices.

ELECTRIC SWITCH.—H. D. GRINNELL, New
Bedford, Mass.
designed for turning on or off the gas supply
for the lamps of an automobile or other motor
vehicle, and at the same time controlling the
igniting devices for said lamps. . The result is
obtained by the use of a manually-controlled
switch shaft, having an arm carrying a pinion
in mesh with an internal gear wheel formed -of
alternating insulated and contact-making sec-
tions.

ELECTRICALLY-OPERATED AUTOMATIC
SWITCH.—W. A. LACKE, Chicago, Ill. One
advantage in this device is the fact that the
solenoids are dead at all times except when
in the act of moving the damper in case a
contact closes, and the dampcr regulating
mechanism is in consequence actuated, the
closure t{hereafter of the same contact will
have no effect and will not waste any current.
It is only when another contact is closed and
current is needed for moving the damper in
the opposite direction that any current what-
ever is able to flow.

ELECTRIC-LIGHT BRACKET.—E. I. DRENT,
New Orleans, La. The invention relates more
particularly to brackets which include a body
provided with a bulb-carrying socket, clamping
jaws for removably securing the feed wires
in place on the body, and a ring, the latter
serving removably to engage the jaws to fastert
the same firmly in place.

Ot Interest to Farmers,

ATTACHMENT FOR RIDING-CULTIVA-
TCRS AND OTHER AGRICULTURAL IMPLE-
MENTS.—C. N. SiMPSON, Bryan, Texas. This
attachment may with slight changes in the
implement be placed upon a riding plow, a
riding cultivator, or a planter, and enable an
exact control, so that the plows "proper, or
cultivator blades may be instantly changed in
adjustment, to lower or raise their points in
conformity with changes in inclination of the
surface of the  ground, thus insuring equal
proper depth of furrow, or agitation of soil,
in level and undulating ground, and when the
implement is turned at a fence row.

COTTON-MARKER ' FOR BALES.—G. W.
Loneg and E. Otipys, Lindsay, Okla. In the
present patent. the invention is an improve-
ment in cotton markers for use on bales of
cotton whereby the bale when being tied out
will operate to permanently bind the marker
to the bale by the ties, which hold the bale
in - compression.

Of General Interest,

ENVELOP.—N. J. MacpoNALD, Irish Cove,
Nova Scotia, Canada. This invention refers
to certain improvements in envelops, and more
particularly to a special flap construction,
whereby after the envelop is sealed, it is very
difficult, if not impossible to gain access thereto’
without leaving evidence of the fact that the
envelop has been tampered with. ‘

APPARATUS/ FOR THE BACTERIOLOGI-
CAL TREATMENT OF SKEWAGE AND THE
LIKE.—G. A. Lucas, 75 Rue Voltaire, Leval-
lois-Perret, Seine, France. The invention is
an improvement in apparatus for the bac-
teriological treatment of sewage, fecal matters,
domestic waste water and the like. It may be
installed in dwelling houses, thus permitting
the destruction on the spot and in a complete
manner of the organic germs contained in
sewage. It is an improvement over a prior
patent granted to Mr. Lucas and treats sewage
successively by anaerobic and aerobic fermen-
tation and oxidation.

FURNACE FOR SMELTING ORES.—W.
KeEMmP, Tucson, Ariz. Ter. This invention re-
lates to furnaces, and admits of general use,
but is of peculiar value in furnaces provided
with water jackets and adapted to be used
in connection with burners for smelting ores.
Upon actual test this furnace has proven more
efficient than the old style furnaces.

HOLDER.—I1. HERZFELDER, New York, N. Y.
The object here is to provide a holder or box
for containing court plaster, postage stamps
and like articles, and arranged to accommo-
Gate a large number of articles in a compara-
+ively small space, to allow convenient removal
or an article as required and to-protect them
against deleterious influences of moisture.

BALE-TIE.—H. O. Fry, Bridal Veil, Ore.
The purpose of the invention is to provide
novel details of construction for a bale tie,
especially well adapted for holding a wire

strand bound tightly around 2 bundle of shooks, |

lath, shingles or other material, to adapt such
material for convenient handling and trans-
portation.

FIRE-EXTINGUISHER.—D. H. CONKLING,
Fort Pierce, Fla. The invention relates to im-

The switch is more especially

provements in extinguishers in which a mix-

ture of sulphuric acid and bicarbonate of soda
is combined to form carbonic acid gas which
possesses powerful extinguishing properties.
Means are provided whereby the extinguisher
may be instantly and automatically recharged
by the returning of the extinguisher receptacle
to its normal or upright position.

TYPE-WRITER CABINET.—J. D. CLEATON,
Atlanta, Ga. The object of the inventor is to
provide an office desk of the usual form with g
compartment at one side of the central knee
space with means to assist in lifting the type-
writer from the compartment, up through the
top of the desk and to dispose it over the knee
space to be further shifted if desired to a
more central position. :

NON-REFILLABLE BOTTLE.—J. S. BrROM-
HEAD, New York, N. Y. The invention pro-
vides a bottle arranged to insure a steady flow
of liquid from the bottle when tilting the
same, and prevents refilling of the bottle by
unauthorized persons after the bottle is once
emptied of its original contents. It relates to
non-reflllable bottles, such as shown and de-
scribed in Letters Patent of the U. 8., for-
merly granted to Mr. Bromhead.

HMardware,

F LUSHING DEVICE FOR WATER-CLOSET
TANKS.—J. F. YoUuNGg, Owatonna, Minn. The
purpose of this inventor is to provide an inde-
pendent automatic locking device, adapted for
use in connection witn the customary float

 locking supply valve, and which, although it

may be used for other purposes, is especially
designed to be employed in water-closet tanks.
SOCKET-PIECE FOR STUDDING, ETC.—
W. P. RicE, Lowell, Ohio. The object of the
invention in this case is to provide a device
especially adapted for securing the beveled
end. of a piece of timber against the side of
another piece, as, for .instance, in securing the
legs of trestles to the body portion. ’
RAZOR-BLADE SHARPENER.—D. M. Pggr-
INE, Pittsburg, Pa. An object of this im-
provement is to provide a device by which

the blade may be sharpened evenly, such result

being obtained by disposing the blade holder
on a pivot centrally located between two sharp-
ening disks.

STRAP-SEAL.—S. Baruce and M. Dss-
SAUER, New York, N. Y. The invention com-
prehends a fastening for holding together the
ends of the strap or straps to be connected,
and a seal comprising a plate of sheet metal
bent around the overlapping portions of the
strap or straps and secured by aid of eyelets
so as to conceal and protect the fastening.

PADLOCK.—L. A. E. C. ByrNg, Lahor, Pun-
jab, India. More particularly the invention
relates to a padlock of the kind comprising a
casing, a rotatable shackle mounted to project
partly from the casing, a slidable member,
which in a predetermined position holds the
shackle against, movement, and key-operable
tumbler levers controlling the slidable member.

Heating and Lighting,

FURNACE FOR UNIFORMLY HEATING
METALS.—W. N. BesT, New York, N. Y. The
invention has reference to certain improve-
ments in furnaces adapted for use in heating
forgings, castings, or the melting of metals,
and the object of the inventor is to so con-
struct the furnace that the temperature of all
parts of the heating chamber will be the same.

Household Utilities,

STRAINER.—G. F. GrimM, Evansville, Ind.
The main object in this case is to provide .a
device by which a strainer may be supported
on a coffee pot of ordinary construction with-
out changing the latter in the least. A fur-
ther object is to provide an adjustable support
which may be applied to pots of different sizes.

CUSPIDOR.—J. H. GREGORY and F. M.
SHUMWAY, Farwell, Mich. The invention has
in view a cuspidor having side portions hinged
at the top to swing outwardly from the base,
and provided with a hopper bottom inclining
from the center toward each hinged side por-
tion, to -insure ready discharge and easy
cleansing.

Machines and Mechanical Devices,

MECHANISM FOR THE PRODUCTION OF
A CONSTANT MIXTURE OF GAS AND AIR.
—F. W. WoLFF, 22 Melancthonstrasse, Berlin,
Germany. This mechanism is for use for the
production of a constant mixture for illuminat-

ing purposes, with the employment of a suction

and forcing apparatus, the action of which is
regulated in dependence upon the consumption,
and which produces and sucks the mixture at
iow pressure, and sends it at an increased
pressure into the service pipe.

PHONOGRAPHIC REPRODUCER.—R. B.
SMmi1TH, New York, N. Y. Primarily the in-
vention pertains to phonographic reproducers,
but may also be used in connection with phono-
graphic records and genera"lly in all relations
where there is a stylus lever controllable by,
or employed for the purpose of controlling a
diaphragm in order to record or reproduce
sounds.

DISPENSING-MACHINE.—C. M.” JEWELL,
Canastota, S. D. This machine is particularly
adapted for dispensing sheets, envelops, pic-
tures, cards, packages of cards, or similar
sheet material, and relates more particularly
to the operating and controlling means for
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delivering the articles to be dispensed to the
discharge opening.

COMBINATION HARNESS AND WARP
STOP-MOTION.—H. ANNER and M. J. MARNEL,
Phillipsburg, N. J. The invention refers to
looms .and provides motion arranged to. stop
the loom-in case a warp thread breaks, the
breaking of a warp thread allowing its heddle
to drop and close an electric circuit at the
time the heddle frame moves into lowermost
position, the electric  circuit controlling an
actuating device for the usual stop motion of

! the loom.

DOGGING DEVICE.—O. M. KgrEBs, Mem-
phis, Tenn. The logs being sawed are secured
| by dogs to knees adjustable upon head blocks.
After each cut these knees are advanced on
the head blocks so as to present the log to
the saw to saw another plank. The log is held
to the knees by dogs. The dogs used in prac-
tice do not hold the logs rigidly on the car-
riage and are apt to become dislodged. 'I'he
, object here is to provide a device which will
enable the logs to be securely held against the
knees.

Musical Devices,

SELF-PLAYING PIANO.—F. B. LonNG and
E. A. TarPE, Los Angeles, Cal. The intention
here is to provide an effective connection Dbe-
tween the pneumatic and the hammer action,
to allow playing the piano automatically or by
hand power and without interference by the
.connection. This is obtained by use' of a
lever, connected at one end with the movable
member of the pneumatic, and an auxiliary
lifter rod for engagement with one of the
members of the hammer action, to lift the rod
resting on the free end of the. lever.

SOUNDING-BOARD FOR PIANOS.—F. B.
LonGg, Los Angeles, Cal. In this patent the
purpose of the inventor is to provide a new
and improved sounding board for pianos, pro-
vided with manually adjustable devices for
maintaining the original crown of the sound-
ing board and for increasing the singing quality
and the volume of the tone.

Prime Movers and Their Accessories,

BELT-GUIDE.—G. H. TENPAs, Sherman, N.
Y. The invention relates to belt guides, the
more particular purpose being to provide an
efficient form of belt guide for use in connec-
tion with portable engines and including means
whereby, in a few minutes, various adjust-
ments may be made relative to the position
occupied by the moving belt.

Railways and Their Accessories,

RAILROAD-TIE AND RAIL-FASTENER.—
J. P. DONOVAN, Georgetown, Ky. This tie. is
provided with rail-seats which serve to pre-
vent lateral movement of the rails, and the
improved rail-fastener prevents vertical separa-
tion of the rails from the ties. Thus the fast-
ener coacts with the ties in holding the rails
secured against both integral and vertical
movement of the rails relative to the ties.

CONCRETE RAILWAY-TIE.—J. P. _Dono-
VAN, Georgetown, Ky. The invention com-
prises a tie with raised shoulders on the upper
side which are separated to provide rail-seats,
and with transverse openings below the seats,
for receiving rail-fastenings, and reinforcing
members arranged longitudinally of the tie in
two horizontal sets, one near the base, the
other near the top of the tie, and comprising
metallic rods having end disks, wholly im-
bedded in the concrete.

APPARATUS FOR MOLDING CONCRETE
RAILWAY-TIES.—J. P. DoNOVAN, Georgefown,
Ky. Mr. Donovan’s invention is embodied in
a box-like body or mold proper provided with
certain accessories whereby concrete railway
ties, also fence posts, building blocks, and the
like may be produced with facility and de-
spatch. Ten molds may be used for each shift
so that concrete may take initial set in the
first of the series while concrete is being
placed in the last.

Pertaining to Vehicles,

VEHICLE-WHEEL.—J. H. Scort, Jersey
City, N. J. This is an improvement in wheels
in which a resilient connection between the
spokes and the rim of the wheel is effected in
order that the use of pneumatic or cushioned
tires may be unnecessary. To this end a
wheel is provided, a hub having a series of
radiating spokes secured thereto, a rim, and
a cap fitting over the outer end of each
spoke having a curved spring attached inter-
mediate its length, with its free ends con-
nected to the rim.

ATTACHMENT FOR AUTOMOBILES.—H.
S. DELAMERE, Ferndale, Cal. The aim here is
to provide an attachment for automobiles by
means of which one or both of the driving
wheels will actuate a removable drum upon
which a line can be wound up, to draw the
auntomobile out of a mnd hole or sand pit, and
up steep grades or hills.

WHEEL.—A. C. GiLnaM, Hicksville, Ohio.
The object here is to provide a pneumatic
wheel with a punctureless tire. The annular
pneumatic tubes are protected from injury,
being -housed in by an inner ring and body
plates and are subject only to pressure strain
and not to frictional wear. This permits the
inventor to make the air chambers of the
pneumatic cushioning tubes relatively large, it
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being understood that these tubes may be
made of any suitable material.

Designs.

DESIGN FOR WINDOW SHADES AND
THE LIKE.—A. A. BoEck, New York, N. Y.
Mr. Boeck has designed ornamental patterns
for fabric for window shades of three dif-
ferent types which display artistic and original
‘taste and form of varied and beautiful effects.

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.

NEW BOOKS, ETC.

THE PoE CULT AND OTHER POE PAPERs.
By [Eiigene Didier. New York:
Broadway Publishing Company, 1909.
16mo.; 301 pp. Price, $1.15.

The twenty-three separate articles com-
prised in this volume have been published in
various American magazines during the last
thirty-five years. Among the subjects treated
are “The Poe Cult,” ‘“Poe: Real and Reputed,”
“The Boyhood of Edgar A. Poe,” “Poe’s Female
Friends,” “The Loves of Edgar A. Poe,” “The
True Story of Poe’s Death,” “The Poe Monu-
ment,” “Portraits of Poe,” “The Poe Mania,”
“The Truth about Edgar A. Poe,” “Recollec-
tions of Poe by the Witnesses of His Life,”
“The ‘Discoverer’ of Poe,” “Poe and the Uni-
versity of Virginia,” ¢“The Centennial of the
Birth of Edgar A. Poe”” The book is a very
interesting one, and reflects great credit upon
the author and shows an extraordinary grasp
of the whole subject of Poe.

THE SoLICITOR'S PATENT PRACTICE.
George Frederick Emery.
Effngham Wilson, 1909.
pp.

The aim of this book is to provide a hand-
book for ready references on British patent law
for the use of solicitors, it not being the pur-
pose of the author to include subjects which
would make it of particular value to the
patent agent. Much general information is
contained in the book but it is of course im-
possible for the author in a little over two
hundred pages to treat fully the many ques-
tions in patent law which a solicitor must be
informed concerning, and on the principle that
a little knowledge is dangerous it would not
be wise for a solicitor to place the volume on
his shelf except with more comprehensive
works. When referred to in connection with
some standard work, ‘“The Solicitor’s Patent
Practice” should prove useful.

STATICS BY ALGEBRAIC AND GRAPHIC METH-
ops. By L. J. Johnson. New York:
John Wiley & Somns, 1909. 8vo.; 170
pp.; 13 plates. Price, $2.

The former edition of this work is so well
known as one of the first treatises on statics
to include in a complete and practical way
the valuable graphical method, that- it is only
necessary now to remark upon the additions
and alterations. These include a detaited
scheme tested by the author in his classes, for
assigning individual data for the exercises and
a copious collection of practice problems with
answers. A short syllabus is also added to
facilitate review and enforce certain points.
The author’s arrangement is well calculated to
give a facility in applying the subject valuable
in engineering practice.

STRENGTH OF MATERIALS. By Arthur Mor-
ley, M.Sc. London and New York:
Longmans, Green & Co., 1909. 8vo.;

By
London:
16mo.; 245

480 pp.; fully illustrated with dia-
grams. Price, $2.50.
This book, like the foregoing, is intended

primarily for engineering students and differs
from other works on the subject principally
in the completeness with which demonstrations
involving even simple mathematical problems
are worked out: in many books the method is
indicated and a good deal then left to the
imagination, which is sometimes confusing to
those whose mathematics are limited or out
of practicee. The result of important recent
research work bearing on strength of materials
has been included, reference being given to
more complete records of the tests. Other im-
portant subjects are more fully treated than
usual, such as the strength of rotating disks
and cylinders, the bending of curved bars with
application to hooks, links, etc., and the stresses
and instability arising from certain speeds in
running machinery, all of which are of prac-
tical application and valuable to the engineer-
ing practitioner.

RoBERT FULTON AND THE CLERMONT. The
Authoritative Story of Robert Ful-
ton’s Early Experiments, Personal
Effects, and Historic Achievements.
Containing Many of Fulton’s Hith-
erto Unpublished Letters, Drawings,
and Pictures. By Alice Crary Sut-
cliffe. New York: The Century

~ Company, Pp. xv, 367; 8vo.; cloth.

Price, $1.20.

Among the many lives of Fulton which have
been written, this by his great-granddaughter
is unique, because of the many hitherto unpub-
lished letters of Fulton which it contains;
letters which throw much new 1light on the
work and aims of that distinguished man. It
also contains reproductions of several ‘draw-
ings, which are of great interest and even
future value in establishing certain disputed
facts about the engines of the ‘‘Clermont.”

.
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much light upon the nineteen years which Ful- 60 YEARS' Cockeye, O. Simle' ............ . 937,104 | Gutter corner, one piece sheet metal, Fried-
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¢ 3 | ! EXPERIENCE Coin controlled mechanism, H. R. Stouder. 937,337 | Hammock, couch, W. J. McBride. . 937,258
intimate touch with the personal life and the Coin sorter, T. F. Galligan ............... 37,517 | Harrow, E. Haiman ............ 937,239
private character of the inventor. Judged from 8311]11’1‘)" t?;g-elt]gde:{' %ux?l,{é Mathers. : gg;’g% g:g.gg’ t%otgv rg%‘fl,’;:gn DT Heover. o 33;*%
: . : . burke ................. P y 00 I'.... y
the standpoint of strict originality, we consider Concrete rormys, apparatus and process for Harvester and like draft adJustmentveA R.
that Fulton’s work in the development of sub- moldlngl, H. A. LoSer .....cceeeveuenn 937,620 Blewett .....iiiiiiiiiiiiiiiiiiiieaens 937,410
marines and submarine mining was far superior Conerete grfxectt.h&%ft;?})%ugfng 0 e 2708 Hat fastener. G, Gersthelmer - or 937934
to his work in the development of the steam- . pelow ... e e i iy 937142 Hat frame machine, A. Keinstein . ... 937,296
boat, a fact which the letters published in this ooling towers and the e, d1str uter for, Hay rake, J. H. Kobelanz...:............ 937,076
c ¢ e T F. Grace ..........v.ec.ieeiiiio... \
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months abundantly substantiate. The book is COPYRIGHTS &¢. gorn pﬁpﬁer, D. H. Higgins ... 937,372 | Heating, electrical, W. M. Johnson... 937,074
a most valuable contribution to historical en- Cotton echgzb:r:,' ¥ vnvlisbtry"ff ............ X gg;{,eliasg Heal& sySte§é$to%' Paul oo . ggg’ggg
gineering literature. INVENTORS are invited to communicate wWith || Cotton presses, safety dog trip for, 4. C. | Heel burnishing tool, C. G. Belmer........ 937,355
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The Printing Art is one of the most wel- A Free Opinion as to the probable patenta- |} oy)fivator, cotton, W. W. & H. L. Ross... 937,470 | Hose coupling, ‘A. J. Dolder .... 937,364
come visitors to the Editor's table. bringi bility of an invention will be readily given to any Cultivator replanting- attachment, F. M. Hose coupling, A. W. Abraham .. 937,405
. or’'s table, bringing inventor furnishing us with a model or sketch and 5 063 + 937,306 | Hose coupling, Halstead & lesch .. 937,437
as it does the very essence of good typography a brief description of the device in question. All Current controller, F. Andrew ............ 937,201 ' Hot water heater, G. R. Gallagher.. 937,209
reproduced in concrete and useful form. || communications are strictly confidential. Our C“rrint Iﬁ%%trgilsling means, alternating, D. 937,617 guzkln%_rollelés, HI‘{E' Purdy ..:.... 937,715
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desires to improve himself need be alarmed by Buttlons, ztc ,Rto éabrlc’ machine for attach- 037150 Excavating and trenching machine, T. D. and distributing, A. Bryan .... . 937,607
that term if he knows nothing of the subject ng, . AVEeNEer .....ooecennnnnnnn 19 GIEESON  vivvitiiii ittt 937,066 | Lock, J. C. Crosswell ..........ccocuuninns 937,286
. . : . M Cabinet, assorting, F. F. Todd............ 937,659 | Excavating machine, W. F. & C. C. bs 937, -
as it is given in a disguised and practical | Cabinet for holding milk-bottles, etc., H. H. Extension bolt, F. H. Grump c .'T‘.i??.? 93712?1'? Mkbe?,};ar?.?.t .t’.l.c{]?(f?’. dmr EELund 937,080
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et, meal, . T. Gra .. s -

Methods are given for the layout of eVery ' cake turmer, C. H. Hacker rr... .. 937,520 Eneg::‘:%lém?vr:gc?l,l PR S 937,526 Toom . . ng;:lmfs . 931104
conceivable form of sheet metal from simple galculiatlnglntlgch(l}nez}ﬁé It{uentz-ler .. gg; gig Fabric folding and piling mechanism, But- Loomi terry, H. Bardsley 937,139
o N - | Calender, clo . & Potman ... s ler & Flick .....iipeieeiiinineninennnn. 937,566 .
stove-pipe bends, joints and changes of diam Call signal, grt;cer’s or other merchant’s, A. Fabric, method and apparatus for handlmg %lol‘l.)gllc:;ﬁ:”;]slt(feg m}cIvtioAn, Iﬁaé‘&?ﬁiﬂ gg;‘gg
eter to the most ornate cornice work, and we L. Philbrick .............. 937,264 coated reinforcing, A. Thoma. 937,391 | Lubricating apparatus, H. E. Jordan. 937,243
cannot imagine a workman being corifronted ((’}:I;melt':s gggex;pg;“At. sRolesrts&n Nothan gg;,ggg gare regtlste.li, %V FL Ohmer ...... ... 937,220 | Lumber loader, W. C. Starr .......... 937,792

atus, . . arm gate, J. W. Lyon ...... ... 937,681 | Mail , B, A. .
with a problem to which he cannot find &n | cangy coating machine, G. B. M. Goodwin. 937,698 | Faucet: E. M. & M. Deiller 93?12?3 l\}:nglceatth.erR.BSelAfertB amnger ..... 3377{32
analogy in this book. The form of the book Candy spinning and twisting machine, stick, | Faucet, W. F. Oden ..o..ooinies ... 937541 | Manifolding pad, Carney & Stine.. 937,420
s 4i i i . R ¢ {0 B R s aucet, water, . B. M. Bashlin...... ... 937,221 tle shi . ..
is homologous a-1s to printing an(l binding with Canopy, R. K. Hook ...... . 937,529 | Feed mixing machine, T- C. Manning...... 937,623 Il\vllgi‘lkllelgs é;gg £ (:‘rl?a(l‘\?.i n%a?es Con gg"{l’gé%
the School’s library and contains the usual | Car braké, G. M: Hoadley 937, Fence clamp, B, F. NUMINY «...ooeernnns.. 937,260 | Masticator, S. M. Kohonke ....... . 937,613
foreword with no particular referemce to this | Car &brtﬂioe eclt‘)nnector support, railway, Kelly 037534 gence post, cement, J. F. McElroy ... 937,711 | Match box, A. J. Bechtel ................ 937,408
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United States were Issued Carbureter, F. H. Knight ...... Fish, etc., apparatus for treating, A. Whiting & Burgess ................... 37,128
Cord case, J. C. A. Fitch, Jr............. PEArSON tvvvvvvvinnennesacsscnsassinns Metals from their ores, obtaining, Elliott &
for the Week Ending Card clothing, apparatus for making, Esta- Flange finder, broken, J. Jenkins Miller ........... s 937,293
October 19 1909 brook & Currier ..........ccciiienninn 937,058 Flow regulating device, N. S. Twiford..... 937, 728 Metals, removing tarnish from, M. H. Keyt 937,154
’ ’ Cart, lumber, G. Streich 93 765 Fluid pressure brake, Turner & Custer.... 937,392 | Metallic compounds, reducing, F, J. Tone.. 937,120
AND EACH BEARING THAT DATE Carton or box, G. A. Pfeiffer ............. 937,173 | Fluid pressure brake, electric, Turner & Metallic surfaces, finishing, A. Ridd . 937,180
Cartridge base wads, liners, and. tubes, ma- Blackall .......ccciieienrencernnncnnaas Meter. See Pun;p meter.’ R ’
[See note at end of list about copies of these patents.] chine for assembling, H. D. Hodge..... 937,605 | Fluid pressure motor, J. E. . Micrometer gage, indicating, J. Wahlberg. 937,662
Cartridge making machine, H. D. Hodg 37,604 | Fluid pressure regulator, E. Sehulte.. Milk registering machine, C. F. 8 . 93T,
Cartridge shell, L. A. Sherman ....... 937,188 { Focusing device, R. Kroedel........ 937,077 Milling maechine, J. Edgsjr .......
Abdominal supporter, E. F. Small,.....-... 937,724 | Cash register attachment, J. E. Crosby 937,676 | Foldable table or stool, L. Smiejkowski... 937,479 | Mine, submarine, A. P. Broomell
Acid compound of alpha-isatin-anilid, mak- Casket carrier, L. H. Montross 937,086 | Folding chair, W. O. Canouts.............. . 937,567 | Miter box, T. M. Birkett .
ing sulphurous, Stephan & Rahtjen.... 937,194 | Casting apparatus, I. Shonberg 937,477 | Forge, J. Philipski ................. . 937265 | Mixing machine, C. W. Clark.... .
Addressing' machine, T. E. Plater. 937,5: Casting pipe, D. B. Dimick ................ 937,582 | Foundation construction, E. Colgnet 937,694 | Mold making machine, H. R. Atwater....
ggjusttling medcél:lréiesm,coal Iciontvgacl'lgg TUH 937,134 Ca:a.sniugsll’;I i!{gots, and the like, making, F. Furnace auxiliary heating device, E. T. Molding, T. J. Palmer ........ o
vertising y L MeSta L.iiiiiiiiiiii i i 937,163 Marsh . ....vuiiieniinnennaaaneracanann ‘ontrol apparatus, W. O. Lum.
MODtZOMErY «evceveeencanrannencananns 937,318 | Ceiling fixture, electric, A. G. Walin..... 937,342 } Furnace grate, W. J. Thomas ............ gg;:gg‘? 1\1%353& C(lggtx)ll ﬂppaDl‘:tl;S,.W 0. Lum.
Aerator, L. E. Leach .....-. 937,159 | Cement block machine, Moore & Simmons. 937,627 | Fuse mounting for electri t out: g f. Walton .........ooo...
93772 , g e cut outs, W. J. Muffler, J. M. Walton .................... 937,665
Aerial navlgatlon, J. 8. Letts 1,250 | Cement post machine, B. J. Gibler......... 937,390 Patnode ...............c0a. 937,326 | Musical instrument, pneumatic, E. de Kleist 937’445
Aeroplane, D. S. FOSter «o.....e.cce.... 937,587 | Chain, F. W. WakeBeld ......e.cooornoers 937,663 | Garbage burner and water heater, com- Musical instr t, stringed, N. Turt 37,12
‘Aeroplane, motor driven, A. E. Mueller.... 937,381 | Ohair. See Folding chair. bined, J. J. Dube .ov..sveeennnnn. 037,145 | Nantieal Tnstriment, B Hodge oo ro1) 637,441
Agricultural implement, M. Szarka 937,485 | Chair and ironing board, combination, J. L. Garden tool, H. M. Moril .. 1.li1101111.! 9371219 | Necktie retainer, R. V. Townsend......... 937,339
Air brake system, G. Macloskie ... . HUSE  vveeennnnseneeennnnnneseeinns 937,701 | Garment harger, G. A. Willard, Jr........ 937,400 | Nut and bolt lock, L. P. Hansford. .. 937,149
Airship, B. F. SEyMOUr +..coouvrvinecze... 7, Chair attachment, barber’s, B. S. Mead.... 937,625 { Garment hanger support, F. Wolf. . 937,497 | Nut, lock, S. Zuchtmann . .. 937,269
Alloy, Craft & Harris ............. Chandelier stem, G. M. Beardslee ........ 937407 | Gas generator, L. Van. VIiet ............. 937,341 | Nut lock, W. H. Faulkner ........ 1. 937295
Annunciator and advertiser, street and sta- Charging apparatus, Douglas & Thomas... 937,144 | Gas geaerators, carbid feed device for acet- 0il burner, J. F. Milfon . 937,218
tion, Livergood & Donnelly............. 937,253 | Check, manifolding sales, F. Thomas...... 937,658 ylene, J. W. Weaver........... 937,124 | Ordnance, telescopic sight for, A. Konig... 937,245
Apparel cutting apparatus, M. E. Kellogg.. 937,214 Child’s seat, L. Scott .........ccoeueennn. 937,650 | Gas pressure, apparatus for lnereési'n.g”.f‘. ’ Ore separator ang caucgentrat T H L. (g) 937’325
Apron or robe holder, storm, C. S. Beebe.. 937,222 | Churn and butter worker, combined, D. A. A. Ra s ’ . 937,464 { Packa, E:as information 'ndo ’ld l‘ltiﬁ. t_rr. ?
Area finding apparatus, A. C. Freeman, Jr. 937,589 SPrague ...iveveeeerranneeesnonnnnonns 937,725 | Gas pmducer', F. Muller ..... 00000000000 931687 mgan,s for returnable, aP N. Ie';allel?a o 937,059
Armor tired wheel, C. E. Dulin ........... 937,146 | Cigar cutter and match vending machine, Gas producer revolving grate, H. Rehmann 937,466 | Packing for surface condenser tubes, W. ’
Auditorium seat, B. Wilson . 937,131 combined, J. Pignocco ................ 937,092 | Gas tanks and dlstrlbutm’g connections ’ uint  ..... e eeeeeanneeeeeaann g . 937,547
Automobile, H. K. Holsman . . 937,211 | Cigar wrapper cutter and rolling board, . therefor, F. W. Beardsley ............. 937,406 | Pall, milk, A. LaWrence -...............-. 937,615
‘Automobile brake, C. Todd ... 937,557 HATUDAD  «vvvesesnnnnneeeesinnnnesens 937,371 | Gate, D. A. Ingersoll 937,609 | Pan attachment, cooking, F. L. Benedict... 937,574
Automobile braking mechanism, . Circuit breaker, automatic, N. H. Holland. 937,242 | Gear, B. F. Sparr .. 937,111 | Paper bottle and_ other container A
Holsnl:an ...................... . 987,212 | Circuit controlllng device, E. Johnson . 937,442 | Gear, marine reversing, J. Petrelli... . 937;090 Brewington ...........c.o.00.. . 937,141
Automobile circular receptacle, Clipper, pneumatic, C. Shurtleff 937,334 | Glass molding machine, W. J. Miller...... 937,626 | Paper cutting machine, T. C. Dexter. 937,514
- erty 937,699 | Clock, E. E. Gage 937,232 | Governor, explosive engine, H. E. Woolery.. 937,743 | Paper hangers’ tool T, J. Olds 937,383
Automobile coupling, A. Koa, . 937,537 | Closet seat, A. J. Bogart 937.046  Grain door, G. R. DUDD......%eeveennne.. 937,056 | Pasteurizer, L. S. Pfouts,............ 937,327
An,tomoblle seat, detachable, Graves & Ben- Cloth handling machine, C. Weiss......... 937,398 | Graphophone speed changing mechanism, F. Pea shellei‘ A. Aikele, Jr...... 27
................................... 937,595 | Clutch device safety appliance, K. J. Smith 937,481 F. MUPAOCK . uvvsnvesioscecansensrsr. 937,450 | Pen and pencil holder, A. M. Moylen...... 937,087
AwnéngAeorgs or straps, locking devlce tor, 937,508 8%11%01]: meichan}}sm,ScV. SZUCB ceiviierenennn 937.?5.# Grapple, hand, W. Autenrleth 937:564 Pen, fountain, A. B. ’ Spangler. y ..... . 937’110
.................... utch, wire, C. Schroder ....... . 937,007 | Grate attachment, White & Sanders. . . 937,349 | Pencil and making same, F. H. Lippincott 937,252
Axle, vehicle, D, N, Marler ....ccoveveeees . 937,318 Coat hanger, G. G. Gershon .............. 937,238 Grate, self dumping, W. O. Mizell........ 937,685 | Pencil sharpener, A. J. R8SANEN...:se0s0s 987,176



Classified Advertisements

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

READ THIS COLUMN CAREFULLY.—You wvI find
inquiries for certain classes of articles numbered in
consecutive order. If you manUfaxtusr these goods
write us at once and we will send you the name and
aidress of the party desiring the information. There
8 no charge for this service. In every case it is
necessary to give the number of the ngnis—.
Where manufacturers do not respond promptly the
inquiry ma .

quiry may be repeated: M UNN & CO., Inc.

|

BUSINESS OPPORTUNITIES.

.
CAPITAL WANTED.—I desire to take out letters

patent in the rlncira\ countries in the world-for-a new

typeof di 1e balloon and an invention in aeroplanes

which will rise; perpendicula.r from the ground.

give vne-third_interest to party who will rnishoa.pltal

to patent. L.B. L. Themke, Winnipeg, Can. (Gen. Del.)

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

WANTED.—Capital and business abﬂlty for combi n
tion clothes horse, cu stretcher, also safety
burner. Wil sell half interest in_clothes horse for

$1,000. Newinventions. Inventor, Box 713, New York.

PATENTS FOR SALE.

FOR SALE —Patent No. 936,866. The most useful au<
tomobile appliance known. No auto stalled that bas
this appliance. Address H. S. Delamere, Room 1, South
Berkeley = Building, Berkeley, Cal.

lnmu c};] No. 8960.—For the address of the Wind-
manufacturers of waterproof collars and

cu

FOR SA L_.—Patent No. 863,176. Door knob.to adjust
to doors of various thicknesses. No small screws to
loosen and drop out. Can be made cheap. Address
J. T. Hendeson, Box 24, Niagara Falls, Caa =

lelglniry No-. 8918 For manufactw s of "Wydt'’s
ro-Catalytic Spar g Plug.

FOR SALE.—Patent No. 936.141. Improvements on
airships and aeroplanes. For further information
write to A. E. G. Lubke, 852 Clayton Street, San Fran-
cisco, Cal.

Inquir No- 3922.—Want.ed the address of Worth-
ington Boile:

FOR SALE.-pPatent No. 924,295. Electrolier switch
controlling each lamp separately. tep-by-step advanc-
icg movement, operated by a chain or similar means.
Address Chas. Tomschik, 519 W. 51st 8t., New York.

Inquir &No. N966.— Wanted the address of the
Cohendet Motor Co.

OUTR.IGI-IT SALE ORON ROYALTY.-U. S. Patent
0. 925,627, Canadian Patent No. 118,362. An apparatus
for producing uniform fluid p essure for engines. A
great sa in expemnse. or further information
write Elmer Engebretson, Devils Lake, North Dakota.

FOR SALE.

FOR SALE.—! ne lathe, swings 93¢ in., takes 25 in.

between centers. %}omplet-e wlth full set cf)ange gea[lis .

to cut ali size t hreads, 3 to Price only —=—. A
dress L. F. Grmies & Sons, Allentown, Pa.

m\;rniry No. 8987 .—Wanted, the manufacturers of
xtnee Winkle Woods & Sons,and the Weber power
ters.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of mannfacurers in all lines sup-
plied at short notice at moderate rates. 1 and

ecial lists compi.led to crder at various prices. Es-
r.ﬂnste shonld obtained in advanc:.  Address
Munn & Co, Inc., List Dep=ament, Box 713 New York.

Inquiry No. 8990.-For information ardi
shoes not made of leather but similar to the ls:.igne an
are as durable.

A LIS'].' OF 1,500 miping and onsulting engineers on

very valuble list for mrculsrizicg, ete.

Price 515(1) Address Mumu & Co., Inc., List Depart-
ment, Box 73, New York.

Inguiry No. 8996.—Wanted addresses of manu-
facturers of machinery for working orange wood m=a.-
cure sticks.

Inquiry No. 9001.—For the address of progressive
manuafacturers of frnit jars.

1 N 3 o— o
Heﬂ;l-:-lp g 0. 9010.—Wanted to ‘buy a ‘“Rector

noairy Vu. 901>. —Wanted to buy papier macha
boxes in the shape of water melons, colored o resem-
ble melons, etc.

Inquiry No. 9014.—F‘or manufacturers of ma-
chinery, supplies, etc., to equip a small plant for the
manufacture of irldmm—t,ipped gold nib making for
fountain pens.

Inquriry No. 9016.—Wanted, machinery necessary
for an installation of a plant for reficing salt by a
modifi & tion of the Bessemer process.

Inquiry No. 9018.- Wanted, the address of parties
ut;almnfacmnng 10ld-plated pens for use in cheap foun-
n pens.

Inquiry No. 9022.—Wanted, to buy a light, small
motor, not exceeding three pounds in weight, including
eversy thing in going order.

Inquiry No. 90:23.—Wanted,to buy silk machines
from re-reeling, twisting, doubllnn, tothe final process
of making it lnto clothes.

Inguiry No. 9025.—Wa.uted. address of rubber
manufacturers in German;

Inquiry No. 9026.—Wa.nt address ot Parties
who make “invar” or other megfals having a low co-
efficient of expansion.

Inquiry No. 9027.—Wanted, the address of manue

facturers of small wooden anicles.

Inguiry No. 9028.— Wanted, to buy a wash

wl‘tllno that is run by a coil sprm‘{g' mot,or.y ine

Inquiry No. 9029. —Wanted, ctalogues and all
information on machinery for brafding straw in manu.
facturing straw hats.

Inquiry No. 9030.—Wanted. the address of firms
manufact.urin a wood fiber bottle and case made from
same mad

Inauiry No. 9032.—Wanted, the address of parties
who supply carriage and wagon makers with white gum
wood blocks for making huos for vehicle wheels.

iry No.9034.—For manufactarers of machine
ery t%at could reduce stumps to kindling woo

InquiryNo.9035.—Want d.manufacturers to make
%o rﬂ?talllc case somewhat similar to the *“Thermos”
e.

[nqniry No. 9036.—Wanted the address of the
manufacturers of '* Cycle = |Bearing Suspenders.”

RUBBER STAMP MAKING.— THIS
article describes a simple method of making rubber
stamps with r{)enslve apparatus. A thoroughiy
practical a.nic)e written by an amateur who has had ex-
rience in rubber Ome_{llustration.
ined in SUPP ee 10 .cnts. For

sale by Munn & Co., ]

stamp maki
NT 1110, Pri
c. and all newsdeal

o

Scientific

Photog'laph, ete., attachment, G. F. Perre-
.................................. 937,641
Phoﬂgraphxc apparatus, Kelly & Treerdell 937,309
hotographic filmy roll, T. M. K. Overland. 937,262
Ehotographlc plate or flm holder, F. Whit-
......................... 937,129
Photographic shutter, R. Kroede 937,248
Piano action, G. A. \\eeler.. . 937,560
Picture machine, moving, B. A. Proctor. . 937,174
Pinion cutting machine, automatic, A. H.

Neueuther ................c...n 937,259
Pipe cap, ground, P. F. Williams.. 937,130
Pipe connection, T. D. Gleeson...... . 937,065
Pipe coupling, Kelly & Royer............ 37,633
Pipe sectiom mold, drain, S. L. Simons.... 937,105

Pipes, devi®" for removing obstacles from

drain,  J. A. Mulberin................ 937,458
Planers,  side head tool holder for metal,

Meler & Langen..........ccoceuveennee 937,707
Planter, T. W. Burk..................... 937,224
Plant nd marker, ch k rew, Raynor &

§ yE [ S8 S B oo oo A6 a0 000 5a0 SO00s 937,176
Planter, check row corn, T F. Donham.... 937,287

Planter, potato, N. J. Charlson............ 37,421
Plate or pan lifter, S. A. Holman........ 937,305
Platform, slf adjusting, J. F. Logan ..... 937,375
Pocket. protector, P. A. Bendixen. 937,280
Polishing compound, W. J. Ochs. 937,170
Potato digger, J. M. Herring..... 937,303
Potato digger, A. W. Cookson. 937,423
Poutry fount, W. E. Smith........ 937,108
Powder drier, Gebhardt & Hutchings...... 37,591
Power press, metal working, F. K. Caswell 937,226
Precious metals, recovering, J. H. rejq.... 937,387
Preservative, structural, G. D. Colema

Presser foot,” G. C. Crompton
Pressure regulating apparatus, T.

»

937,686
Priming cup and spark plug combination, A.

Peltier ....vvvevscsceccomeesosaccccass 937,690
Printing attachment for paper roll ho]ders,

W. T. GeATY..cuoceerreneriaronannsons 937,064
Printing press, A. J. Hodge.... .......... 937,627
Printing press guide, E. O. Anderson...... 937,271
Printing presss, typ writing attachment

for use' on platen, Fraser & Lilley... 937,431
Propeller, boat, H. Zenke................ 937735
Puff iron, J. W. Cook ... 937,229
Pulley, split, H. D. . 937,742
Pulverizer, J. W. Block 937,411
Pulverlz},ng mills, bearing for, M. Benja-

.................................. 937,203
Pump R ¥. Kreiter ......c.ccc. . ceuinnn 937,246
Pimp, automatic oiling, Tornwall & Dar-

1300,/ 5000 08000000000 000000058 0000000000 937,488
PnDp governor, R. Conrader........ .. 937,228
Pump, measuring, H. J. Wichman.. . 937,198
Pump meter, C. L. Duenkel.............. 937,516

Punching and spacing machlne,

ley ’
Puzzle, R. W. wmMcMichael

Quilting -frame, J. Culler..

937,279

Radiator, J. A. wmiller......... 937,380
Radiator, press, F. E. Voorhels . 937,397
Rail, Peterson............. 937,64
Rail brace, S. M. Whitmore... 937,494
Rail fastener, J. A. McMillen...... 937,167
Rail joint, W. P. & S. G. Thomson.. 937,117
Ril joint, H. Martin............ 937,162
Rail joint, W. H. Shugart. 937,333
Rail joint, J. P. Heuer...... 937,600
Rail joint, C. Parsons............. 937,740
Rail joint and brace, A. . 937,621
%a}ll 0}n§ insulated, G. L Hall.......... 937,369
a.

, insuiated, Wolhaupter & Braine 937,499
Rail joint splice bar, W. P. & S. G. Thom-
937,116, 937,118, 937,727
Rail tle and fastening, composlte, B. Wo

haupter .......cccecceeccccneccecceans 937,133
Rail tie, composite, B. Wolbaupter........ 937,132
Railway accidents, device for the preven-

tion of, EU T ) 566660000000008300600 937,438
Railway automatic safety appliance, R. D.

35015 £ L S S S 608800080008 0008000080000 937,294
Railway collisions, apparatus for

ing, C. BBOD. . cveeeeencncncanans 937,377

Railway, pleasure, J. A Mille:
Railway tie, J. M. Davidson
Rallway tie, W. E. Roberts.
Railway tie, E. Butcher

Railway tie, J. W. Snedden..... 937,654
Railway tie, metallic, A. Frey............ 7,
Railways, etc., sound destroying device for,

J. B G SR 0n6800008060800000008008 R 937,338
Range, H. J. Mathias.............. 937,455

Reamer, expansion, L. C. Woerner..
Recording instrument, R. P. Brown

Recording lock, H. S. Hallwood . 937,370

Refrigerator, W. T. Nicholls.............. 937 635
Relay, mercury contact, Schuldt & Nichol-

(13 556606000 000000000 0000000050000000 937,098
Resilient connection, J. E. Webster.. . 937,346
Reversing mechanism, J. Petrelli.. . 937,091
Rock drill, Burgess & Hepworth....\. . 937,048
Rock drilling machine, J. E. H. Grose. . 937,237
Rocking horse, traveling, S. Spain........ 937,109
Rolling apparatus, car whel, C. Mercader. 937,359
Roof, glass, F. Wessels, Jr...........c.... 937,667
Rosette, F. C. de Reamer... . 937,427
Rotary cutter, A.  Victor 937,558
Rotary gas or oil engine, reversible, A.

1 b Y 55 66 50 60060003000000 000000000 937,298
Rotary reversible engine, W. Risley...... 937,718
Rough rounding and channeling machine,

E. Bayard ......cccoiieiinnninnnncnnns 937,504
Roundabut driving -mechanism, A. W.

................................. 937,631
Ruler and blotter, combined, J. W. Guil-
.................................. 937,698

Ruler parallel, G. W. Youn,

Sad iron, hydrocarbon, F. A. Hoya. 937,070
Safe, walled, E. C. Kelonge.............. 937,215
Sand molding match plate, J. Lewis, et al. 937,704
Sand screen, Little & Jonmes.............. 37,312
Sash balance, E. Vanderstegen.. 937,395
Sash balance, F. La Grotta........ 937,703
Sash cord fastener, B. Sheinberg.. 937,663
Sash fastener, G. D. Wheelock.. 937,348
Sash lock, H. G. Voight........ . 937,197
Saw, metal cut off, P. W. Post 937 544
Saw set, Shaw & Spellman.............. 937,651
Scales, illuminating apparatus for, Bane &

(0]} (9 e o N0 066a 00060000 600600 937,673
Scraper, road, C. D. Kinsman. . 937,216
Screen, F. J. Rembusch.........cceuuunnnns 937,550

Flanagan & Mul-
g cap,“F'.“fI: Growal T
Scrubbing machine, H.
Seal, snap, E. J. Br

Sealing receptdcles, tusible tablet

Screen window or door,
linix 937,685
937,238
937 353
937,575

M. Brownlee .......ceeeevecenencacnnns 937,565
Seam for sewed articles, W. Arbetter,

937,274, 937,275
Seam or hem, W. Arbetter .............. 938,272
Sewing machine attachment, C. Stafford.. 937,112
Sewing machine, blindstitch, W. Arbetter.. 937,273
Sewing machine lubricating device, P. J.

Black ...... 05000000000000080000003000 937,045
sewwng macbine needle, W. F. Lewis...... 937,310
Sewing machine thread controlling means, J

Maitland .........c.cciiiiiiiiiiiiiianes 937,705
Sewing machine thread waxing device, F.

W. Merrick ....cceviiinnnenncanaanns 937,708
Shade and curtain hanger, D. S. Masden. 937,376
Sharpening means, band knife, W. B. Keigh-

ey
Shirt, W. M. Wolfe ... .. 1000
Shock making machine,
Shoe, 5
Si(:k%(e1 bar drlvlng mechanism, M. F. Wat-

ns
Sign construction, J.
Signaling device, W. P Smith.......
Silicon carbid, producing, F. J. Tone.
Sizing composition, Rossi

Skate whel, J. Nuttall............
Skirt gage, drssmaker's, M. stein. 937,335
Small arm, W. Venier............. 937,396

Snow plow, Drowley & McLean
Snow road making machine, Alexander &
3. U1 | R S S A S S RS0 0AG 0 o8 00000nRaA000
slderng 1iron, self heating, Landells &
HUCKSOD . ......covvieiieiienrennnnnnnnns 31.;%2
Soldering machine, can, E. F. Hartove.. 937,
Sound r:pmducing machine record, R. M.
Hunte ..
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Lathes

FOR FINB. ACCURATE WORK
Send for Catalogue B,
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. Y. U. S. A.

MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.
d T Lathes, Pian-
Foot and Power 22 Shauneré?g.ndal')trﬂ?sl’res‘stns
SHEPARD LATHE CO., {33 W. 2d 'St Cincinnati, O,
and BUSINESS

Incorporate =z

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

Your PATENTS

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

CHIEF DRAFTSMAN

Instruct Personally alimitednumber ambitious menin

Pracllcal Drafting, Detailing, Designing

I know exactly the quality and quantity of practical train-
ing, knowledge and up-to-date experience you require to
hold a position and advance to highest salary, and I give
working instru ctaonl at hame until com and

free i Address CHIEP D]

n ,
Engineer’s Equipment Company (Inc.) Chicago,

How to Construct
An Independent Interrupter

In SCIENTIFIC AMERICAN SUJPLEMENT. 1615,
A. Krederick Collins describes fully and ¢learly with
the help of good drawings how an independent multiple
ln}fﬂ'upter may be constructed for a large indnction
cof

This article should be. read in connection with
Mr. (,ollins' anlcle in BCIENTIFIC AMERICAN SUPPLE-
WNT. ‘“How to conetruct a 100-Mile

ireless ’l‘eleuraph Outfit

Each Supplement costs 10 oents, 20 cents for the
two. Order from your newsdealer or from

MUNN & CO., Inc., 361 Broadway, New York
T oIS -

GRINDER

llEIlaa no pium 8, NO vallvei. lt,h

piping require ply it W

water. Always reaxly fgr use. Sim-

. plest in constructien. most efficient
n operation. Price will interest you
W. F. .. JNO. BARNES (0.,

Established 1872,
1999 Ruby St., Rockiord, Il

gine and Foot Lathes

\.

IConcrete Building Blocks

Scientific American Supplement -1 contains an

Scientific American Supplement 1538 gives the

Scientific American
1669,

Scientific American Su

Scientific American Supplements 1568 and 1569
Scientific American Supplement 1534 gives a

Scientific American Supplements 1547 and 1548
Scientific Amencan Supplement 156 contains an
Scientific American Supplement 1551 contains
Scientific American Suxglement 1578 contains

dcientific American Supplement 1574 discusses

Scientific American Supplemeiits 1575, 1576, and

cents.

above mentioned will be mailed

Concrete
Reinforced Concrete

—AND—

article on Collcrete, by Brysson Cunningham.
The alticle clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

proportion of gravel and sand to be used in
concrete.

Supplements 1567, 1568,

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 applicatious.
These articles constltute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

1gplemeut contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

present a helpful account of the making of
concrete blocks by Sencer Newberry.

critical review of the engwceering value of
reinforced concrete.

give a resume in which the -various systems
of reinforced concrete construction are dis-
cussed and illustrated.

article by Lewis A. Hicks, in which the
merits and defects af reinforced concrete are
analyzed.

the principles of reinforced concrete with
somt:eb practical illustrations by Walter Loring
Webb.

an article by Louis Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

steel for reinforced concrete.

1577 contain a paper by Philip L. Wormley.
Jr., on cement mortar and conc—a, their
preparation and use for farm purposes. The
paper exhaustively ai1_._sses the making of
mortar and concrete, deposltlng of concrete,
facing concrete. wood forms, concrete side-
walks. details of construction of reinforced
concrete posts.

Each number of the Supplement costs 10
A set of papers containing all the 8::,rticleu

for
Order from your newssealer or. from

MUNN @. CO., Inc.

361 Broadway, New York City
J

- to do com-
bined
writing
and adding
ison a
combin.d
writing
and adding
machine

The

New
Model 11

of the

The Logical Way

It Writes Here
It Adds Here

Remington Typewriter
with Wahl Adding and Subtracting Attachment
is the only gener.]l writing machine which adds.
It is the only adding and subtra.ti..g machine
~hich writes. It is the only machi.e which
affords the maximum of labor saving in com-
bined writing and adding work.,

.,Remihgj_:_on. Typewriter Company

(Incorporated)

New: York and Everywhere.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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By Rail to Boyville
Y boy in the casly OWN
| DA s e e g e A8
T
Troﬂeymé.;n. Dyna:g:.c Lamp;.‘u yﬁed:z
Nav_elﬁuj etc, make splendid presents.
fouipeed i Sy Pt oty
N e .
i!l\ulrated-—quoﬁz low prices — sent ‘?REE):
THE CARLISLE & FINCH CO.
233 E. Clifton Ave., Cincinnati, Ohio

WANTED.—One third-class ship draftsman at $4.00
per diem. A competitive examination will be held De-
cember 20, 1909, to fill the above position. For further

. information address * U. 8. Superintending Naval Con-
structor, New York Ship Building Co., Camden, N. J.””

~———— |[NVENTORS —

We manufacture all kinds of Machine Novelties. Consult us
as to developing, perfecing and marketing your patents.
MACHINE ACCESSORIES AND NOVELTIES MFG. CO.

PROVIDENCE, R. I.

CONSULTING ENGINEER.

ERNEST L. RANSOME
Reinforced Concrete
11 Broadway, New York

- Steel free from protoxids,

: Storage battery, L. H. Flanders..

Speed changing mechanism, G. D. Munsing,
937,320, 937,321
recording

. 937,231
937,570

Speed indicating and distance

mechanism, T. M. Foote..
Spigot guard, Davis & Rabigei-..
Spinning and doubling” machinery,

Spinning ring,
Sprinkling machine, E. Tomer....

Square, carpenter’s, L. E. Bailey 937,202
Stamp, dating, H. BE. Liddle 937,251
Static induction generator, B. E 937,601
Station indicator, C. O. Frick...... 937,207

Stamping machine, A. Van Brunt
Steam generating system, C. Fero
Steam trap, M. J. Boyle...cccovunn

. 937,297
937,505

937,486
937,416

produci
Thallner .. ceees
Step or running board, W. Cairns

937,686

Strainer, W. S. Elliott......... .
Strainer for teapots, A. Newman........ 937,168
Sulfur trioxid, apparatus for making, HEschell-

mann Harmuth .
Sulfur trioxid, making, Eschellmann & Har-

muth .....
Surgical splints, material for.
Switeh, H. N. otsinger...
Switch rod, E. W. Brown.
Switch shifting mechanism,
Swivel connection, G. Guild.
Syringe, vaginal, OC. 8. Eichholtz
Syringe, vaginal, C. P. Leyner....
Table. See Extension table.

937,311

Table slide, L. A. Wiedeman...... 937,731
Tanning skins and hides, H. Schmid . 937,720
Target holder, C. P." Worrell........ . 937,733

Teeth, composition for treating, R. Matweff 937,683

Telegraph and other poles, . protector - for,

B. Lamb v.ciceviieninonnnncecanns . 937,448
Telegraphy, space, S. Cabot 937,281, 937,282
Telephone line, four party, K. Weman.... 937,399
Telephone repeating system, H. E. Shreeve. 937,189
Telephone system, H. P. Clausen 937,050

S. Widmar . 937,361

Telescope or field glass,
Tel

SOUTHERN STAMPING & MFG. CO.
Manuf!

acturers o f special and patented articles.
R. 8., Nashville, Tenn.

Corliss Engines, Brewers
and Bottlers' Machinery. ‘I'HE VILTER
MFG. CO., 899 Clinton St,, Milwaukee, Wis

MODELS i mit e sreropes: prorst Sacctoons-

E. V. BAILLARD CO.. 24 Frankiort Street. New York.
Expert Manufacturers

RUBBER. Fine Jobbing Work

PARKER, STEARNS & CO., 288-290 Sheifield Av., B’klyn, N. Y.

MODELS & EXPERIMENTAL WORK

Anything from a Wateh to an Antomobile
Chas.E. Dressler & Co., Metropolitan Bldg., 1 Madison Ave., New York

DIE MODELS SPECIAL
WORK 'TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
ZV6-220635. Jefferson Street, "hicago, Il .

Models, Novelties and Patented Articles

Manufactured by contract. Punching Dies and Drawing Work
NEW YORK FLATIRON CO. - Bellec Mead, N. J.

. Maodels,
perfected.

MOORE

& CO.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.221 Fulton St,NY
MODELS X CHICAGO MODEL WORKS

£STABLISHED 136782 (LT 5 T0F! : s
MnnELs & EXPERIMENTAL WORK,

Gears, Dies. Tools, Novelties manufact d.
M. P. SCHELL, 1759 Union Street, San Francisco

1 Toy, J. G.

ping elevator, portable, S.
nich ........ 5000060a0000000000060500
Telpherage system, Davy & Dauber ... 937,681
Terminal connector construction, C. Cuno.. 937,052
Tetrabromindigo and making same, Bauer &

Herre ....... 500000000000 0000 00000000 . 937,041
Thermal protector, S. B. Fowler......... 937,062
Thermic controller, B. H. Richardson.... 937,332
Tire, vehicle wheel, E. A. Seiberling..... . 937,186
Tobacco pipe, J. A, Irving......e...c... 937,073

Tobacco stemming machine, F. K. Heupel.
Tobacco stemming machine stemming roller,

F. K. Heupel............ eeesesecscsns 937,601
Tool holder, L. T. HarknesS....ccocceeees 937,241
Torch and soldering iron, blow, F. J. Mann. 937,622

Torpedo, automobile, H. Maxim........cc...
Torque opposing device, G. M. Eaton
Torque opposing device, C. A. Psilande
McConaghy...
Toy push wheel, J. Hanle,

937,523

Track sanding device, M. A. Brown. 937,358
Tramways, rope grip for aerial wire rope,

J. H. Montgomery .......... 937,319
Trap, 8. M. Cole............ 7,360
Tray, candy, A Strand............c..... 937,656
Tribromindigo and making same, Bauer &

Herre ......ccceeene 5000000000000000000 937,040
Trimming mechanism, J. H. Michener, Jr. 937,684
Tripod, H. A. Kircher.......cooeeeeieennns 937,612
Trolley guard, S. G. WilcoX.....covvvinnnns 937,495
Trolley wire coupling, J. W. Klire........ 937,075
Trousers supporter, A. Marschner. 937,453
Truck, piano, S. Bilger............. 937,043
Trunk or packing box, T. W. Post........ 937,645
Tubular or hollow bodies, manufacturing

reinforced, L. Rentzsch...... .... 937,178
Turbine driven apparatus, R. ‘H. Rice...... 937,467
Turbine, reversing, erber........ 37,492
Type writer, J. M. Harris.......ccoeeeeee 937,599
Type writing machine, B. C. Stickney...... 937,336
Type writing machine, S. Nielsen......... . 937,382
Type writing machine, E. H. Berry...... 937,409
Type writing machine, A. T. Brown,

tin hi i ld‘937,4112':&3 937,414
writing machine manifolding platen,
'l‘ype. . LewiS.....iiiiiieeiiiniinnnens 937,374
Umbrella, W. H. Edwards.... . 937,683
Valve, F. M. Patterson .........cceceeeees 937,088
Valve and other mechanis#, automatic de-
vice for operating, F. W. Waterman.. 937,122

Valve apparatus, alternating current electro-

p THE SCHWERDTLE STAMP CO.
P===) STEcl STAMPS, LETTERS & FIGURES
= __BRIDGEPORI CONN. _

A MACHINE SHOP 5 5:2anacstreet

Good Work—Fair Prices New York

Magical Apparatus.
2" Grand Bouk Catalogue.

Over 700 engravings
25¢, Parlor Tricks Catalogue, free, -

MARTINKA & €O.. Mfrs.. 493 Sixth Ave., New York

MASON'S NEW PAT. WHIP HOISTS

save expense and liabilit y incident to_Elevators.
Adopted by principal storehousesin New York & Boston

Maunfd. by VOLNEY W. MASON & CO., Inc.
Providence. k. 1., U. 8. A,

iISYOUR RAZORDULL?

H rubbed on strop w ill keep it sharper than ever before!
azor"‘e We grind and bone all razors mailed to us free of
charge if Razorine fails. 15 cents at drug and hardware s or b
mail. RAZORINE CO., 85M Franklin S8t., New York

[SPARK COILS)

Their Construction Simply Explained

Scientific American Supplement
160 describes the muking of & 1%-inch spark
coil and condenser.

Ncientific .American Supplement
1514 tells you how to makea coil for gas-
engine ignition.

Scientific American .Supplement
1522 explaing fuliy the construction of a
jymp-spark coil and condenser for gas-engine
igmtion,

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil

Scientific American Supplement
1087 gives a full account of the making of
an alternating current coil giving a 5-inch

ark,

P Scientific American Supplement
1527 describes a 4-inch spark coil and con-
denser.

scientific American Supplement
1402 givesdata for the construction of coils
of a definite length of spark.
The above-mentioned set of seven papers

will be supplied for 70 cents.
Any single copy will be mailed for 10 cts,
MUNN @ CO., Inc., Publishers

Qﬂ Broadway New - York

magnetic, W. Newell........... 937,634
Valve, blow off, G. V. Schmid..

Valve, check, C. J. Drury.........cccceeuee
Valve for air brakes, high speed reducing,

W. V. TUIDET ..vvvrvrannencnncennans 937,394
Valve for steam, compressed air er gas,

safety, G. Grusendorf............... . 937,697
Valve gear, J. J. Redman.............. .. 937,330
Valve hanism, relief, J. Sturgess...... 937,484
Valve operating means for closets, flush,

Links & Irwin ......ccivveiieeiennnnns 937,619
Vehicle cushion, J. E. Mossman..... 937,628
Vehicle wheel, L. Turner.......... . 937,340
Vehicle wheel, J. E. Webster... ag 937,345
Vehicle wheel, C. A. Lindstrom.......... - 937,618
Vehicle wheel grip tbread, F. Holan...... 937,528
Vehicles, pole hound attachment for, C. A. :

Hennecke ............ ceeeesessesseess 937,151
Vent, safety, M. H. Page.... 937,713
Ventilator, J. F. Maier........... 937,264

Violin bow screw,

Voltage regulation system, P. Rose... 937,469

‘Wagon cleat, W. H. Wheeler......... 937,669

Wagon Jjack, F. J. Feldt........ccc... .... 937,061
| Wagon unloading device, S. C. Leonard.... 937,616

Washer. See Dish washer.

Washer, M. D. Willard........... ceeee.. 937,199

Washing machine, A. A. Zachary..... eeeee 937,734

Washing machines, operating mechanism for

the dollies of, R. D. Tittle............
Water closet sanitary seat, J. W. McAuliffe
Water closet seat attachment, G. K. Hashim

937,195
937,164
937,525

Water gage, F. M. Ashley........... vee.. 937,276
Water gate, J. G. Gladding.... .. 937,368
Water motor, W. C. Fawkes.. oee . 937,060
Water wheel, C. C. Wais..... eieesessane 937,491
‘Waters, preparing potable, J. T. Harris.... 937,210 !
Wave motor, J. D. McFarland, Jr....... 937,712
Weather strip, W. Steger.................. 937,193
Weaving apparatus, veneer strip, H. E

Hull ..... 0000000 teeciesssnssaaasnsas.. 937,608
Welding machine, flue, K. Mathers........ 937,083
Wheel, Pardridge & Hertel................ 937,385
Wheel retainer, vehicle, F. O. Patten...... 937,171
Whiffletree, T. S. Moffett.................. 937,317

Whip socket, F. T. Wood.....ccoovvuneennn 937,200

‘Whistles, - electromagnetic means for oper-

ating air and other, H. H. Freeman.. 937,690
Winding machine, S. W. Wardwell........ 937,666
Window, J. W. Cooper............. .. 937,051
Window, H. J. Davison............ 937,680
Window frame, concrete, A. Hitt... 937,700
Window screen, E. T. Peters........ .. 937,642
Window ventilator, D. O. Davis............ 937,205
Wire and rod coiling and cooling device, J.

ReImMIMeN ......ccceeeeeeeieiinaoececeens 937,651
Wire hat frame making machine, M.

T S S S 8600 00000000000000000 Honog 937,744
Wire post making machine, H. E. Schnabel 937,474
Wire straightener, rotary, F. E. Vander-

COOK ..... SR YN tetteseissaeeeass. 937,480
Wrench, S. A. Holman....... .. 937,304
Wrench, P. Anderholm ........... .. 937,662

Yoke center, neck, S. H. Renville.......... 937,179

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for. 10 cents, provided the name and
number of the patent desired and the date be
given.  Address Munn & Co., Inc., 361 Broadway,
New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

going 1ist. For terms and further- particulars
grddl;ess Munn & Co., Inc., 361 Broadwiy, New
ork.

numbers EREE. :

'WALTER CAMP

A little over a quarter of a century ago Walter Camp was
Captain and half-back of the Yale eleven.
Director of Athletics at Yale and universally acknowledged to be
the highest authority on college sport in the United States.
writings are the fruit of twenty-five years’ of study and experi-
ence, and constitute the last word on any subject he takes up.
Therefore, THE OUTING MAGAZINE has secured his services
as expert contrjbutor on undérgraduate athletics.

is work begins in the November number with an article on

HEROES OF THE GRIDIRON.

will appear GREAT TEAMS OF THE PAST and REVIEW OF

THE FOOTBALL SEASON OF 1909. Then will follow two

3 great articles on THE NEW IDEA IN COLLEGE ATHLETICS
—that a man with an untrained body is only half educated.

November OUTING is for sale on all newsstands for 25
cents. Three dollars sent to us direct will secure a year’s sub-
scription for 1910, including the 1909 November and December

Today he is the
His

In the two succeeding numbers

NEW YORK

315

FIFTH A VENULE

YEST NUMBER

PRICE
» 10CENTS

The
Middle West
Number

of the

SCIENTIFIC
AMERICAN

On December 11th, 1909, the Scien-
tific American will issue a number
devoted entirely to the wonderful Mid-
dle West region of the United States, a
number which will set forth broadly and
lucidly not only the agricultural interests
of that region, but also those larger en-
gineering undertakings which are des-

tined to transform the Middle West, in

Copyright, 1909, by Muny & Co,, Iuc.

part at least, into a manufacturing ter-
ritory. .

subjects :

1. The Chicago and Gulf Waterway.—An illus-
trated desciiption of Chicago’s drainage canal, an en-
glnel%rlng work which stands without a parallel in the
world.

N

TI. Chicago as a Railroad Center.—Chicago is
the greatest railroad center in the world.

111. The Wonderful Grain Trade of Chicago.
—Chicago i8 an enormous wheat bin, into which muci
of the grain raised in the middle West is poured.

IV, Shipping on the Great Lakes.—Most of the
ironore that isnowsmelted in Pennsylvania is mined
in the middle West, To transport it to the blast fur-
naces of the East at a cost which will enable American
steel makers to compete with foreign steel makers, it
has been necessary to devise a new kind ot lake trans-

rtation. Ships of 10,000 and 12,000 tons burden have

een constructed which convey ore at small cost
through the Great Lakes, and which are without a
counterpart anywhere in the world.

V. The Ilnndlingnnd Shiﬂment of Iron Ore,—
The above-mentioned fact that iron ore is mined in the
middle West and smelted in the East has necessitated
not only the construction of special freight-carrying
steamers, but also the designing of special machinery
for loading and unloading the ore from the steamers.

regular SCIENTIFIC AMERICAN.

With that object in view the Middle West Nﬁmber will publish articles on the following

VI. Freighting on the Mississippi.—Freighting
on the Mississip.l is a more important industry than
most of us may realize.

VII. The Steel 1ndustry.—One of the greatest
?}teel plants in the world is that which has been buiit at
ary.

VilI. The Freight Subway System of Chi-
cago.—Chicago can boast of a rational system of hand-
ling freight by means o;‘ subways.

IX. The Water Supply of Chicago..—Chicago’s
source of water is Lake Michigan. The city is supplied
with water by means of a tunnel which extengs two
miles out into the lake.

X. Reclaiming Arid Lands.—The United States
Government has under way many irrigation projects
for the purpose of reclniminT lands waich are arid, but
which will vlossom it properly watered.

X1. Harvesting the Grain of the Middle
‘West,—Farms thut cover not acres but square miles,
crops that aggregate not simply busbels. but car-loads,
haverendered it necessary to plant and harvest on an
unprecedented scale in the middle West. The in-
gi%‘-:llg(‘lmt (;uggcglwirsﬁl tl;lmchmery liwhlch 3"3 been de-

T ese peculiar conditions is de-
scribed and lllustrated. P ©

The Middle West Number will be more than twice the size of the

It will be lavishly illustrated. It will

be contained in a colored cover which strikingly depicts Chicago’s grain
elevators at work. Order from your newsdealer or from

MUNN & COMPANY, Inc,, 361 Broadway, New York City

Please mention the SCIENT;}"IC AMERICAN when vitine ta ndnortieors
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Holsman Automobiles

MHigh Wheels Travel all Roads,
Because ail Roads are made to
be traveled by Migh Wheels.
Oldest and largest makers of high-wheeled
automobiles in the world. World’s record
for Hill-climbing and Relmbllltv con-
tests in this class. Only all bad-and-
roller-bearing motor made. New
friction-chain direct drive—no gears.
Roadibliity and Reliabllity
are the reasons for high wheels and
solid rubber tires. Send for our
catalog and learn more about these
popular, intensely practicable vehi-
cles and their low cost.
HOLSMAN AUTOMORILE CO.
Suite 265 Monadnock Blk Chieago

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano|NFORMATION on APPLICATION.

™ NICKEL
AND

Electro-Plating

Aopsratus and Matenial
THB

Hanson & VanWinkle

Co.,

Newari. N. J.

28 & 30 S. Canal St.
Chicago.

Go Anywhere

Bristol's Patent Steel Belt Lacmg

The Perfect Fastener for all
— kinds ofl

Write
for

= =
Catalogs  ~"READY TO APPLY

THE BRISTOL COMPANY

3 - 1°3 A Backus
- Water Motor

‘g For Polishing, Grinding, “
and Power

FINISHED JOINT
Waterbury, Conn.

- : Can be screwed on any faucet
BACKUS WATER MOTOR CO., Newark, N. J.

THE INTERNAL WORK OF THE

Wind. By S. P. LANGLEY. A painstaking discussion
b¥ the leading authority on Aerodynamics, of a subject
value to all interested in mrshw* SCIENTIFIC
AMERICAN SUPPLEMENTS ©¢46 and 947. Price 10
cents each, by mail. Munn & Co., Inc., 361 Broadway,
New York City, and all newsdealers.
f.)

i —

ummm

A Cheap Water Power

As a reliable and economical water power for
public institutious, farmers, owners of factories
uud country mmu’ the

Niagara Hydraulic Ram

has no equal. Better than a gasoline |
engine or windmill. Send for bookleta
and estimate. We furnish Caldwell
Tanks and Towers.

NIAGARA HYDR' ULIC ENGIN
140 Nassan St, N. Y.

v8u USE GRINDSTONES ?

If 80 we can supply you. All sizes
mounted and unmounted, always
tept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purpcses. Send for catalogue “1.”

The CLEVELAND STONE CO.
Gth Floor. chkox Bldg Cleveland. 0.

Factory, Chester, Pa.

BeltsI !

Excelsior Springs
Missouri

With its improved hotel accommodations and a general better-
ment of local conditions, Excelsior Springs has become an
ideal health resort.

The known curative powers of the waters of its various springs have
been of incalculable benefit to thousands of sufferers from Bright’s
disease, rheumatism, stomach troubles and kindred disorders.
Excelsior Springs is located in Clay County, Missouri, thirty-three
miles northeast of Kansas City, on the

Chicago

Milwaukee & St. Paul

Railway

Excelsior Springs is best reached by THE SOUTHWEST
LIMITED of The St. Paul Road. Leave Union Station,
Chicago, at 6:00 p.m., daily, arrive Excelsior Springs at 6:50
a.m. the next day. DBreakfast and dinner served on the train.
THE SOUTHWEST LIMITED carries compartment-ob-
servation and standard sleepers, with lnger, higher and wider
berths, dining car, chair car and coaches.

Descriptive book free.
G. A. BLAIR

General Eastern Agent
381 Broadway, New York

F. A. MILLER
General Passenger Agent
CHICAGO

Made of the best wool,
In the best finish,
By the best factory

in Germany.
Various Specialties in
addition to our famous

Underwear.

Explanatory Catalogue Free

DR. JAEGER’S S. W. S. €0.’S OWN STORES:
New York. 306 Fifth Ave., 22 Maiden Lane;
Brooklyn, 504 Fulton ~t.: Boston, 225 Boylston Xt.;
Phila.; 1516 Chestnut St.; Chicago, 82 State St.
Agents in all Principal Cities.

Pens for All Purposes"

Perhaps you're an artist,
or an engrosser, a book-
keeper, a student, or just
an ordinary letter writer—
there’s a

STEEL PEN

for you. Pointsare delicately ad-
justed and smoothly ground. A
sample cad of 12 different pat-
ternssent for 6 cents postage.

CRUDE ASBESTOS

349 Broanway, NEwW YoRK.
DIRECT FROM MINES
pReParReD | R. H. MARTIN,
ASBESTOS FIBRE | 0FFICE. ST.PAUL BUILDING®
for Manufacturers use 220 B'way, New York.

H. P. Statiocnary C°"'Ple‘e

Gasoline Motor 6900

'”_! 10 H. P,, Complete, $140

"‘ For FACTORY USE, IRRIGATION WORK OR
9 ANY KIND OF PUMPING, FARMWORK, ETC.

GUARANTEED by a Write for full description of 3, 4,
responsible concern. 6 and 10 I1.P. Stationary Engines

GRAY MOTOR CO., 11 Leib St., Detroit, Mich.

LIGHT

*FROM: KEROSENE (Coal.Qil)
Burumw common kerosene the ALADDIN
MANTLE LAMP generates gas that gives a light
more brilliant than city gas, gasoline or elece
tricity, Simple, odorless, clean, safe and durae
l»lg; is revolutionizing lichting everywhere.
Biggest Money Raker for Agents
Needed in every home. Every lamp guaranteed.
Sellsitself. Ask our ncarest office how you ecan
get a luwp free or apply for agency proposition.
sTIE MANTLE LAMP €O. of Amcerica, Desk 38
Chicago, Portland, Ore., Waterbury, Conn. Winnipeg, Can.

e, “POROX”

Storage Batteries

The best for igpition and light.

No loss of current. Absolutely
reliable. 'l‘rz‘ulspurem. 18 are used
for all batteries, t. 6 ampere

hour batiery. l’rice %:27.00.

Send for catatoqie

ALBERT MULLER
145 West 49th Street, New York

Palmer Motors and Launches

Two and Four Cycle. One, Two and Four
Cylinder. bmtlonaly and Marine. One to
Twenty H. P. Catalogue FREK.
PALMER BROS., Cos Cob, Conn,
New York : 30 E. 20th St. Philaaelphia; The Bourse.
Boston: 85 Union St. Providence, R.
P

l ortland _Pier.
Ceattle, Wash.: W\
80 First Ave. So.
Vancouver, B C.:
¥ 1600 Powell St.

Curtiss Motorc cles
WORLD’S RECORD MOTORCYCLES

Low truss frame.

Roller bearing engine.

Light weight, great
power.

Write for catalog and
booklet **Achievements.”

THE HERRING- CURTISS Co.,

Hammondspo. b5

CROBET
Swiss Files

. and other tools shown
= in “Thke Tool-Monger.”
Sent free if you mention this paper when writing.
MONTGOMERY & CO., 109 Fulton Street, New York City

e

UBRICAYFgs 0
IANYIHlNéS”:’G‘:’ o

13-33 §. CLINTON ST.

CHBESLY&COo il toUsSA

INTERESTED IN AVIATION?

The propeller is the principal part of the aeroplane, and is the
chief essential in every model of airship. My invention, requiring
less speed, is a positive gain in power. Has a retaining flange on
the rear curved side of each blade, compressing the forced air.
Has all the propulsive power attainable by the propeller motion.
Is bound to be adopted for all future. Full particulars from

HENRY OTTO, 811 W. Locust Street, Bloomington, Il

l N D M E c HA N l A finely illustrated monthly magazine publishing praciical educational ar-
E EcTRchA" A ticles en all branches of electricity and mechinics. Complete directions
and working drawings for making steam and gasoline engines, dynamos and motors, furniture, wiring instruction, wireless telegraphy, mechani-
cal drawing, etc. Three mouths’ trial, twenty centa.  $1.00 a year. Catalogue of electrical and mechanical books free.

SAMPSON PUBLISHING COMPANY, 1151 Beacon Building, Boston, Mass.

“Simends Saws ARE the Best”
Awarded GRAND PRIZE, Seattle Exposition.
No other make of Saws merited or won equal award.

SIMONDS MFG. CO., Fitchburg, Mass.

‘WORDY HORN BLOWER
- Only $2.00

Rollec Plate

] Honk

Fits Any Horn-Tube On Any Car »
! Every automobile owner needs one. Collar Juttons
With Increases honk 300 per cent. Throw Outwear all
‘ away the rabber bulb and Oth
Your get a % Wordy.” No trouble thers
to put on car, Prac- i
Foot tically  indestructi-

ble.

We Guarantee
It for 5 Years
At Auto-supply D s or sent prepaid

for Two Dollars. Satisfaction guaranteed
or money refunded. Catalog free. Write today.

WORDINGHAM AUTO SUPPLY CO.
Dept. G 803 Grand Avenue, Milwaukee, Wis.

THIS DIAGRAM ILLUSTRATES
QUANTITY CF GOLD IN OF GOLD IN THE
IMITATION BUTTONS KREMENTZ BUTTON

At all dealers, Gold and rolled plate. Insist on the
Krementz. If damaged in any way a new one free.
Story of Collar Button showing shapes and sized free.
If dealer will not supply, we will.

Krementz & Co., 77 Chestnut St., Newark, N.J.

THIS ILLUSTRATES QUANTITY

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur s [Jse.—'I'he utihization of 110 voit
electric circuits tor small turnace work. By N. Monroe
Hopkins. 'This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be m:ade by any amateur who is versed in tbhe
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLKMENT, No. 1182, Price 10 cents.
FFor sale by MUNN & CO., Inc, 3l Broadway, New York
City, or by any bookselier or nnwmlou]ev

Duryea s Buggyaut

Air-cooled

No water to freeze
ldeal for winter use
Catalog free

Reading, Pa.

C. S. DURYEA,

Pipe Cutting and Threading Machme ot
For Either Hland or Power

ilar hand machine supplied
with a power base, pinion. countershatt, etc., and gy
can be worked as an ordinary power
machine or taken from its wass for
use as a hand macnine. Pipe }{ in.
to 15 in. diaineter handled easily in
small room. 1lustrated catalogue—
price list free on application.

THE CURTIS & CURTIS CO.

6 Garden St., Bridgeport, Conn.

This machine is the reg,

For Everybod;'

wishing to bore a hole in steel, iron
or wood. We malke drills in 4 sizes.

Our barge size wiil drill a 914 inch
ectric Midget
ad will drill
Grent for

We also
Let

hole in steel.  Our
weighe only 4 pound
n steel up to 3-16
manual training sel

BN o e d  make electric driven grinders.
us send one on 10 days’ trial.  Send for catalogue.

THE CINCINNATI ELECTRIC TOOL CO,
650 and 652 Evans Sirect, Cineinnati, Ohio, U. 8

Salesman Wantad—Large Profits
- Make $300 a month selling Solar Lighting Sys-

OHICAGO SOLAR LIGHT CO.

212-216 &, Jefferson 8t., Chieago, U.8.A,

Please mention the SCIENTIFIC AMERICAN when writing to advertisers





