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LOCAL MAGNETIC DISTURBANCES AND THE GENESIS 

OF PETROLEUM. 

In a bulletin recently published by the Geological 

Survey, Mr. George F. Beiker ingeniously inquir0s 

whether there is not a hitherto· unsuspected reiatioil. 

between magnetic disturbances as manifested by the 

compass needle and petroleum deposits. Any such 

attempt must necessarily be based on some definIte 

theory of petroleum's origin. Accordingly Mr. Beiker 

summarizes the con dition of knowledge with reference 

to the origin of petroleum and other bituminous sub

stances. The result is thoroughly unsatisfactory. 

Some oils are undoubtedly organic and some are be

yond question inorganic. The evidence shows that 

neither variety can properly be regarded as unim

portant. Mr. Beiker's review, however, does not 

elucidate the source of the principal deposits, the 

great petroleum pools. They.may have been derived 

from carbonaceous matter of vegetable or animal 

origin, and they may have been derived from carbides 

of iron or other metals. It is also barely possible 

that the hydrocarbons exist as such in the mass of 

the earth. 
In thinking over this situation it occurred to him to 

inquire whether any relation could be detected between 

the behavior of the compass needle and the distribution 

of hydrocarbons. Not very much could be expected 

from a comparison of these phenomena, for magnetite 

exerts an attraction on the needle whether this ore 

occurs in solid masses or is disseminated in massive 

rocks; and again, many if not all volcanIc rocks pos

fless polarity, so that repulsioos are involved as well 

as attractions. Even if the iron carbide theory of 

genesis were known to be correct, and exclusively cor

lect, no one would think of maintaining that .all bodies 

of magnetite have a connection, however. remote, with 

the occurrence of petroleum. Hence any indications 

of iron carbides and associated petroleum which the 

compass might be supposed to afford would be obscured 

by the local attraction of independent masses of mag

netite. Earth curre!lts are also to some extent local 

and thus produce irregularities in declination. 

Nevertheless, irregularities of the curves of equal 

declination on Bauer's map of the magnetic declina

tion in the United States, are strongly marked in the 

principal oil regions. When this map is compared 

with one prepared by Mr. David T. Day showing in 

. detail the known hydrocarbon deposits of the United 

States the coincidences recognized become more strik

hig and other agreements become evident. 

The most marked agreement is found throughout 

the great Appalachian oil field, which is the area of 

greatest variation In declination. In California, also, 

strong deflections of the isogonal lines accompany the 

chain of hydrocarbon deposits. In the interior of 

the country the coincidences are less marked, but they 

are very noticeable. 

There are other systematic irregularities, wrinkles 

in the isogonic topography, which can not be connected 

with oil. One such ,wrinkle runs down the Atlantic 

coast and contains the New Jersey native iron as well 

as known deposits of magnetite. Another 'Iles near 

latitude 47 deg. and is doubtless due to the great 

northern iron belt. 
No detailed' chart of the magnetic declination in 

the petroleum fields of the Caucasus has yet been pre

pared. Mr. Bauer states that great magnetic distur-
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bances exist in that region, so that relations not dis· 

similar to those in this country are probable. 
On the whole, coincidences between the occurrence 

of petroleum and local disturbances of the compass 

n eedle are too numerous to be attributable to mere 

accident or chance. There must therefore be a direct 

or an indirect historical connection between the two 

phenomena in the regions of coincidence. 
No one doubts the vast industrial importance as well 

as the deep geological interest of the petroleum ques
tion. As time elapses it w ill grow more and more 
important, for the pinch of dwindling coal resources 
will probably affect children of those already born. 
In the interest both of the developm ent and the con
servation of our natural resources all the means at 
the command of science should be brought to bear on 
this mysterious subject. A geologist and a chemist 
each of the highest order should be coupled in the 
lon g and difficult investigations needed to elucidate the 
genesis of petroleum. The initial expense would be 
considerable, but the ultimate economy would be en
ormous. 

THE FIFTH VANDERBILT CUP RACE AND THE GOOD 

ROADS TOUR FROM NEW YORK TO ATLANTA. 

It is seldom that the public has an opportunity to 
witness notable speed and reliability contests con tem

IJoraneously, but such was the case this year when the 

Vanderbilt cup race was run on Long Island on Oc

tober 30th, while the reliability tour promoted by the 

New York Herald and the Atlanta Journal was also 

being conducted. 

Although the race has lost much of its former 

glamor through the substitution of high·powered stock 

chassis for the huge racers that used to compete, it 

nevertheless gives a good idea of the speed and endur

ance qualities of the machines that are being regularly 

produced for the market. 

The fifth annual race was run over a 12.6'I-mile 

course, which included the cement motor parkway, up

on Long Island, and consisted of 22 laps (278.08 miles). 
There were 15 competitors,while the four stock cars 

that took part in the Wheatley Hills Trophy race and 

the six in tlie race for the Massapequa Trophy, b�th 

of which were run simultaneously, made a total of 25 

machines that were traveling around the course at the 

start. The two secondary races were 189.6 and 126.1 

miles in length respectively, and were for cars of smal

ler horse-power and lighter build. 

The Vanderbilt race was won by the GO-horse-power 

G·cylinder Alco car driven by H. F. Grant. The time 

was 4 hours, 25 minutes, and 42 seconds. The average 

speed maintained was 6 2.77 miles an hour, as against 

64.38 made by Robertson last year on a' better course 

with a 120-horse-power Locomobile. During the last 

four rounds an average of over 70 miles an hour was 

maintained, the last one being covered in 10: 33 at the 

rate of 71.9 miles an hour. This machine-an im

proved
' 

American model of a well-known French car

has always done well in all contests in which it has 

reen entered, and it was not at all surprising that 

it should win America's premier racing event. 

The only other car to finish was Parker's Fiat, which 

averaged 61.55 miles an hour. Only two other cars

an old Mercedes and the two·cycle Atlas-were running 

at the end. This is said to have been due to the use 

of the motor parkway as more than half the course, 

which was only half the length of those used in pre

vious years. The cement surface of this road has 

slight undulations that make it a very severe test of 

Loth tires and mechanism. Two cars broke their steer

ing knuckles, four had cracked cylinders, and three 
sustained a broken crankshaft, a broken rear axle, and 

a damaged radiator, respectively. 

The 189.6-mile race was a walkover for Harroun on 

a Marmon, as the three other cars in the race lost many 

minutes making repairs, and one of them withdrew 

when the race was half done. The average speed of 

the winner was 59.76 miles an hour. 

The 1 2G.4-mile race was won by a Chalmers-Detroit 
30-horse-power car in 2 hours, 9 minutes, 52 2/5 sec

ends at an average speed of 58.4 miles an hour. Two 

Maxwell machines were second and third with an aver

age of 51.1 and 50.4, respectively, while a 22-horse

power Hudson secured fourth place with a 50-mile-per

hour average. 

The reliability tour which was promoted for the pur

pose of spreading the good roads doctrine by giving the 

farmers of the South an ocular demonstration of the 

value and usefulness of the automobile, especially 

where good roads obtain, was carried out with marked 

success. Forty:seven cars left New York on the morn

ing of October 25th and covered the 1,100 miles of 

varying' kinds of roadway passing through nine States 

and leading to Atlanta in ten days without serious 

trouble. Twenty·six of these machines made the jour

ney on schedule time with a perfect score. They were 

divided into six classes, ranging in price from $4,000 

down to $850. The Maxwell runabout was the sole 

prize-winning representativeQf the lowest priced class. 

This reliability run had been well planned by the 

n6wspapers which conducted it. Many roads on the 
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route were improved especially for the tourists, and in 

all probability there will eventually be established a 

national highway from New York to Florida as a re

sult of the impetus given the movement for such a 

n)ad by the tour which has just been completed. 

NON-TOXIC COFFEE AND TEA. 

It is a somewhat singular fact that each of the staple 

household beverages, coffee, tea, and cocoa, contains 
an alkaloid, a poison. In small doses these alkaloids 

bave a certain stimulating effect upon the system, and 

it is presumably on this account that the beverages 

which contain them have acquired such popularity. 

At the same time there seems to be no room for doubt 

that these beverages act as aids to the digestion. Still , 

the fact remains that the alkaloids of coffee, tea, and 

cocoa are toxic substances. Their ingestion in excess 
may become harmful even to strong and healthy per. 

sons. For this reason endeavors have been made to 

find suitable substitutes, which should possess the ad· 

vantages and pleasing properties of our common house. 

hold beverages, but free from the poisonous constitu. 
ents which these latter contain. 

We must look to special processes of treatment of 

ordinary coffee for our supply of a non·toxic product 

free from alkaloids. One such process, the product of 
which is upon the market, consists first in, a prelimin· 

ary treatment of the coffee beans, whereby their cell 

tissue is loosened. They are next subjected to the ac

tion of aci.d or alkali, and the caffein can then be ex

tracted with' a volatile solvent, such as benzene, ether, 

chloroform, petroleum ether, etc. The residue of solv

ent left in the material after the extraction is expelled 

by treatment with high·pressure steam or in vacuo. 
A new process, invented by Prof. Kippenbel'ger, who 

has abandoned his patent claims and made the method 

public property, consists in treating the coffee with oil 

and subsequently with acetone or glycerine. 
' 

The inventor has found that caffein is insoluble in 

oil at ordinary room temperature, but is readily soluble 

in hot oil. Furthermore, caffein tannate, which is pres· 

ent in coffee side by side with free caffein, while prac

tically insoluble in ether, benzene, and chloroform, is 

readily soluble in glycerine and acetone. 
The new process accordingly consists in treating the 

coffee with fatty oils (glyceride'S) at temperatures and 
pressures at which the glycerides are not decomposed. 
After this. step the coffee is freed from adhering liquid 
in any suitable manner, e. g., by centrifugal action. 
The oil may be freed from caffein either by simply al
lowing it to cool, when the alkaloid is precipitated, or 
by extracting with .a suitable solvent. After this treat
ment the coffee still contains a small proportion of caf
fein, namely, that which is present "bound" in the form 
of tannate. This can be eliminated by treatment with 
glycerine or acetone or both. If  preferred this step 
can be carried out before the'treatment with hot oil. 
The temperature in this latter should not exceed 200 
deg. C., for decomposition of the glycerides must at all 

events be avoided. 

In place of the glycerides (oils) it has been found 

that quite a large number of other substances can be 

used. One condition which they must satisfy is that 

they should be liquid at say 100 to 150 deg. C. Among 
substances may be mentioned the aliphatic hydro

carbons, and those of the aromatic series; also deriva· 

tives of the latter, especially their alkyl and chlorine 

SUbstitution products; further, the higher alcohols, 

ethers, and esters, such as amyl alcohol, amyl ether, 

and ethyl acetate. But none of these substances is 

Quite as well adapted as the glycerides for the extrac

tion of the caffein,as they leave a residue behind the 

complete elimination of which is attended with some 

difficulty. 

The treatment with oil does not only extract the caf

fein, but also certain resinous substances. As the re

sult of this the taste of the coffee is improved. In the 

case of tea the conditions are less fortunate. Here the 

process causes the loss of certain of the constituents 

which impart its characteristic aroma to the tea. The 
results of the extraction of coffee with glycerine and 

acetone also are not entirely satisfactory. To an ex

pert taster the product appears not quIte faultless . 

To the ordinary consumer, however, it is quite indis

tinguishable from the natural untreated ware. 

• •• • 
The principal object of a recently designed clock is 

to show at a glance, says the Journal of the Royal 

Society of Arts, the time all over the world. In front 

of it a d isk is mounted, which rev-olves with the earth 

once in 24 hours, having the hours 1 P. M. till 12 mid

night, and 1 A. M. till 1 2  noon, painted on its outside 

edge, the hours being divided into intervals of five 

minutes each. In the same plane as the disk is a fixed 

dial, with a circular aperture to accommodate the disk. 

The dial has Greenwich painted on the top, the names 

of t1i:e other places being arranged at such distances 

from Greenwich that at any moment the corresponding 

time for any part of the world is shown. The clock 

it set by turning the disk, so that the time at any place 

abroad' at a given time in London, or other place. 

can be easily read off. 
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ENGINEER.ING. 
New tra1Iic records were made by the Subway and 

elevated railways in New York during the Hudson
Fulton Celebration, 2, 200,000 passengers being carried 
on the day of the military parade. 

A variable stroke petroleum engine has been de
signed by Messrs. J. F. Gill and T. C. Aveling, intended 
to overcome the difficulties which prevent such engines 
being applied directly to the shaft of a vehicle, as in 
the case of the steam engine. 

The total excavation now made in the Panama Canat" 

tc the end of September last is 87,172,058 cubic yards, 
which is only about three hundred yards short of one
half the total excavation required. As the average 
daily excavation is over 100,000 cubic yards, it may 
safely be said that half the work was done by the end 
of the first week in October. 

The hurricane in New Orleans on September 20th 
caused an interruption in the operation of the pumps 
of the drail;1age system, owing to their being electri
cally operated and the overhead transmission line be
ing blown down. Temporary wires were· strung up 
hastily on telegraph poles, and pumping resumed il;1 
48 hours, but it is now proposed to build a duplicate 
transmission line, and eventually to put the whole of 
it underground. 

In connection with the landing of the Cunard steam
ers at Fishguard in Wales, the Great Western Railway 
of England has put on a new special train to London, 
which has been making remarkable time. On a re
cent run a train with a total weight of 300 tons was 
drawn by the new engine "King Edward" from Fish
guard to London, 261 miles, at an average speed, in
cluding one stop of four minutes, of 61. 2 miles per 
hour. 

An improvement much needed elsewhere also is. be
ing tried by the Chicago Railways Company for the 
forced ventilation of street cars. A double ceiling is 
used with a number of openings like those of a hot
air heating system, the space between upper and lower 
ceiling acting as an exhaust duct. Fresh-air intakes 
are cut tht:0ugh the fioor near the sides of the car, 
the screened air admitted passing through electric 
heaters under the seats before entering the interior 
of the car. 

A remarkable piece of work was done by Messrs. 
David Rolls & Son of Liverpool in the fitting of a 
new high-pressure cylinder of improved design to the 
steamer "Star" of New Zealand. The vessel being 
engaged in the meat trade, it was desired if possible 
that the change should be made in the time required 
to discharge her cargo at Liverpool; and although it 
involved the. machining and fitting of all auxiliary 
parts, it was completed in five and one-half working 
days. 

One of the unusual features of the work on the Asho
kan reservoir in the Catskills is the use of special 
steam rollers for "puddling" the earth fills on either 
side of the concrete core-walls of the dikes. Over 
six million cubic yards of earth must be spread in 
six-inch layers, moistened and rolled, eventually form
ing a dam 300 feet high in places and four miles long, 
so the work of the rollers is considerable. They have 
corrugated front rolls and cross-cleats on the rear 
rolls, so as to thoroughly knead the moist earth, and 
each covers the work done by thirty ·men, a dozen 
teams, and a cableway, .and is guaranteed against 
breakdown in continuous work for seven years. 

In the House of Commons recently the queStion was 
raised as to whether the Home Office would consider 
the question of compelling tramway authorities to llx 
on their cars a device for making a continuous noise 
when the speed exceeds a certain limit, as is now 
done in the case of motor omnibu,ses. Mr. Masterman 
replied that the question was under consideration, but 
the application of the device to tramcars presented spe
cial difficulties, owing to the varying limits of speeds 
authorized for tramways. Mr. :(\Iyer asked if Mr. Mas
terman was aware that some of the cars on the Thames 
Embankment traveled at a speed of over 20 miles per 
hour, but no answer was given. 

There has been much favorable comment in the engi
neering press upon the completion, in six months leSs 
than the contract time and well within the estimated 
cost, of the widening of Blackfriars Bridge in London. 
This bridge, which is 140 years old, consists in its 
present form of five iron arches ranging in span ·from 
155 to 286 feet between masonry piers founded. on 
wrought-iron. caissons filled with concrete, the origi� 
nal masonry arches having been TeIIlDved . and the 
bridge enlarged in 1864. The work completed last 
month by Sir WilHam Arrol & Co. as contractors was 
necessitated by the plan of the London County Council 
to carry its tramways across the bridge, to connect its 
northern and southern systems. The roadway was 
widened by 30 feet, which involved the moving bodily 
for that distance of wrought-iron face ribs, 155, 174, 
and 186 feet long- respectively, out to the end of the 
extended piers. 
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ELECTRICITY. 
It is reported that a series of wireless telegraph sta

tions are to be installed in Siberia which will enable 
the War Department of Russia to keep in communica
tion with the easternmost parts of the empire. These 
stations are to be large enough to operate over a ra
dius of a thousand miles. 

It has been suggested from time to time that the air 
in the subway could be rendered less obnoxfous by 
supplying each car with apparatus for producing ozone, 
but the mere conversion of oxygen already in the sub
�ay into the form of ozone would not solve the diffi
culty. What is needed is a fresh supply of oxygen to 
take the ;;llace of that consumed by the passengers and 
converted into carbon dioxide. A recent editorial in 
the Electro-chemical and Metallurgical Industry calls_ 
attention to the system of Dr. R. Von Foregger, who a 
few years ago proposed the use of fused sodium perox
ide. Water added to this chemical would cause the 
production of sodium hydroxide and would liberate 
oxygen. The sodium hydroxide would then absorb the 
carbon dioxide of the air and thus in addition to fur
nishing a fresh supply of oxygen it would purify the 
air as well. 

Strange as it may seem to the uninitiated, the cost of 
oper::;.ting an electric car depends to· a large extent on 
the motorman. The economical motorman will permit 

- his car to coast whenever possible and in this way will 
effect a considerable saving of power. Each applica
tion of the brakes means a waste of power. Recently 
an apparatus has been devised for keeping a record of 
the periods of coasting of different cars. The device is 
connected both with the electrical controller and with 
the air brakes and operates only when both the -con
trolling apparatus and the brakes are in the "off" posi
tion. The record is made on a paper ribbon driven by a 
clock. This record makes it possible to judge of the 
relative economy of different motormen operating on 

. the same line and encourages· them to let the cars 
coast whenever. it is possible to do so without falling 
behind their schedule. 

One of the main advantages of electrifying a rail
road system lies in the fact that instead of having a 
large nuinber of portable power plants represented by 
the locomotives, all the different power units are 
brought together in one central station and thus con
siderable economy is possible, if for no other reason 
because a separate reserve power is not required for 
each train. The same argument applies to the cen
tralizing of central power stations. Instead of hav
ing different concerns manufacture their own elec
tricity the power could all be generated in one large 
station. Recently the New York Edison Company has 
offered to furnish power for the Broadway-Lexington 
.Avenue subway. The Edison Company points to the 
fact that it is well equipped to furnish the power re
Quired and has an adequate reserve to meet all de
mands. 

Replying to the popular demand that the Illinois 
Central Railroad should electrify its terminal in Chi
cago, President Harahan points out the fact that elec
tric traction is still in the experimental stage and that 
little as yet is, known of the use of electricity for 
bandling freight. The Illinois Central is obliged 
to interchange trains and cars with other roads and 
considerable inconvenience would be occasioned by 
the use of electric traction in its freight yards. He 
also suggests that the smoke nuisance could be elimin
ated by other means, and until a comprehensive plan 
has been developed for electrifying all the railroads 
that enter Chicago it would be impracticable for the 
Illinois Central to make a change in, the power it uses. 
The railroad is making experiments with cars operated 
by gasoline engines and is testing the use of· coke in
stead of soft coal. As a matter of fact, the railroads 
of Chicago contribute only a small portion of the 
smoke, that clouds the city. However, the City Coun
cil is considering an ordinance which will compel every 
railroad in Chicago to use electricity. 

The extensive use of trackless trolley cars in con
tinental Europe has led British :inanufacturers to make 
experiments with a view to producing a type particu
larly adapted to the requirements of their own trac
tion systems. Recently a car has been developed 
which possesses many very interesting features. Chief 
of these is the trolley head and its connection to the 
car. A three-wire system is used, the current being 
collected from two outer wires while a central wire 
takes the place of a ground. The head is supported in 
a horizontal position by means of a· sort of parallel
ruler connection, there being two poles connecting· it 
with the roof of the car. The head can be converted 
into a single-pole trolley head whenever it is desired to 
run the car on a track system, and in this case the 
ground is taken care of by a pair of shoes which ride 
on the rails. The overhead wires are so arranged that 
they can be adapted for a track system at a minimum 
expense whenever the traffic makes such a change 
advisable. It is merely necessary to remove the outer 
wires and leave only the central trolley wire. 
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. Jean Oomandon announced before the Academy of 
Sciences on October 27th the development of a new 
method of photographing bacilli by the combined use 
of . an ultra-microscope and a cinematograph. 

After examining the documents presented for con
sideration by Lieutenant-Commander Peary, the Na
tional ,Geographical Society has reached the decision 
that he reached the North Pole, and has decided to 
award him a gold medal for his exploit. 

A cablegram has been received at Harvard Observ
tory from Kiel stating that Winnecke's comet was ob
served by Pons of Laplate, Oct. 31 d. 5040 Gr. M. T. 
in R. A. 17 h. 11 min. 51.6 sec. Dec. -27 deg. 18 min. 
43 sec. The comet is visible in a small telescope. 

Prof. Metchniko1f, as our readers well know, advo
cates the drinking of much fermented milk to check 
the intestinal putrefaction of food, and thus prolong 

. life. In furtherance of his end, bpnbons have been pre
pared, consisting of a lactic-acid product surrounded 
by a .sweetened chocolate coating. The sugar of the 
coating assists in lactic-acid fermentation. 

An alloy which may have a considerable value for 
steel processes is now manufactured in the electric 
furnace in France. This is the mangano-silicide of 
aluminium, formed of manganese, silicon, and alumi
nium, containing generally from 1 to 2 per cent of iron 
and 0.25 per cent or leslil of carbon. Sulphur and phos
phorus are practically absent. The new alloy has 
been found to answer very well as a de-oxidizing agent 
in steel making. During the refining it is transformed 
to silicate of manganese and aluminium, giving a very 
fusible slag which is easily separated from the melted 
metal. It is claimed that the steels which are obtained 
by the process are very homogeneous and are free from 
porosity. The proportion of the new 

'
alloy is about as 

follows: Manganese, 75 per cent; silicon, 37 per cent; 
and alumin'ium, 18 per cent. In the steel· process, 100 
parts of alloy combine with 71 parts of oxygen to give 
171 parts of slag. 

The $1,000,000 given by John D. Rockefeller will go 
a long way toward eradicating the "hookworm." The 
worm was identified in 1903 by Dr. Charles Wardell 
Stiles of the Rockefeller commission. Soil pollution 
io3 responsible for the existence and spread: of the worm. 
It can be eliminated from the human· body by a sim
pJe treatment of thymol and Epsom salts, the patient 
In most cases being cured in several days. Pronounced 
anremia is the chief symptom of persons a'fHicted with 
the heokworm disease, accompanied by emaciation and 
great physical weakness. Laziness, mental lassitude, 
and stupidity are other symptoms. Uncinariasis is the 
technical name for the disease. Hookworm disease 
was probably known to the Egyptians near 3,000 years 
ago, but its cause was not understood until about the 
middle of the nineteenth century. The hookworm is 
about half an inch long. It lives in the small intes
tine. 

Once it was possible to buy radium at $2 a milli
gramme; now the market price is $90 a milligramme, 
equal to $ 2,500,000 an ounce. This was one of the 
striking statements in a very interesting speech deliv
ered by Sir William Ramsay at the foundation stone 
laying ceremony of a new radium factory in Lime
house� an eastern suburb of London. The British Ra
dium Corporation, 'which is going to extract radium 
from pitchblende found in- the Trenwith mine, Corn
wall, is believed to be the first company in the world 
to attempt the production of the precious mineral on 
a commercial basis. It is one of the romances of sci
ence that the material in the old days was regarded 
by the Cornish miners as a nuisance, for it prevented 
them from obtaining copper from smelting. Fqr a 
long time it was cast on the dumps or left under. 
ground. To-day the comparative value of crude -pitch
blende ore is far in excess of the gold quartz of Johan
nesburg or the blue earth of the diamond mines. 

The swamp potato (Solanum Oomersonii), which 
grows wild in Uruguay, has lately been cultivated in 
France, where it has produced a variety with violet 
tubers. The ne.w variety is characterized by extraor
dinary productiveness, resistance to disease and frost, 
and the production of large aerial tubers in the axils 
of the leaf ,stalks. German potato growers, however, 
find the new variety so similar to the long-known vari
ety "Paulsen's Blue Giant" that they are inclined to 
think that the latter has, innocently or designedly, 
been exploited in France as a novelty. The same opin
ion is held by a prominent English potato grower. 
The two sorts have also been cultivated, side by side, 
at the experiment station of a Swedis.h society for the 
improvement of moors, where they appeared to be 
identical in foliage, flowers, and tubers. The swamp 

'potato, however, proved less productive than the old 
Blue Giant, and its most strongly emphasized peculi
arities, antipathy to lime and preference for marshy 
soil, COUld. not be detected. Similar results were ob
tained on an experimental plantation in Silesia. 
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ARCHAEOLOGICAL RELICS 
FROM THE SEA. 

In 1907 a Greek sponge.fishing cr'aft discovered, 
three miles olI the coast of Madhia between Sousse and 
Sfax, at a depth of about 150 feet, the wreck of a 
vessel some 100 feet long and 20 feet beam. The 
cargo of the sunken vessel consisted of sixty columns 
of white marble arranged in six rows, the columns 
being . topped with Corinthian or Ionic capitals, and 
otherwise painstakingly and artistically carved. 
Furthermore, there were several statues. 

M. A. Merlin, Director' of Antiquities, of Tunis, has 
advanced the theory that the vessel was an ancient 
galley which had left Greece, bound probably for Italy. 
Contrary winds had driven it on the coast of Tunis, 
where it foundered at a time which may be approxi
mately placed at about the beginning of the Christian 
era. 

The relics which have been brought to the surface 
from this ancient wrecked ship are undoubtedly of 
Greek origin. Several bronze statues have been re
covered, One of them, a figure of Eros, is thought to 
be a replica of the Eros of Praxiteles. There is also 
a Hermes of Dionysus, fragments of candelabra and 
of beds, also a statuette about 14 inches high, which 
might have served as a lamp, for the head is hollowed 
out to form an oil well. 

The marble relics are more numerous than those of 
bronze. They comprise capitals of various decorative 
designs; drinking cups embellished with Bacchic bas
reliefs which remind one of the celebrated Borghese 
vase of the Louvre; statuettes, busts, and the like. 
One column which was brought ashore measures 13%, 
feet in height, and nearly 2 feet in diameter at the 
base. 

It may be stated that this artistic treasure trove of 
the sea was recovered at the expense of the Tunisian 
and French governments, the Acad6mie des Inscrip
tions et Belles-Lettres, and several wealthy gentlemen. 
The French navy assisted in bringing the material to 
the surface. The divers employed were Greeks who 
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had forsaken their calling of sponge fishing to devote 
themselves to the more artistic vocation of fishing for 
statues. All the objects which have been recovered 
will eventually find a place in the Bar'do Museum at 
Tunis. 

••••• 
A Pure Air Law- Cor Workmen, 

BY C. M. RIPLEY. 
It costs money to purify anything. Whether it be 

the Panama Zone that must be made habitable, or a 
political situation which requires a houseflleaning, all 
of these .worthy enterprises refluire considerable ex
penditure and there will always be found some who 
protest. Even our worthy pure food law came in for 
its share of complaint, and now we learn that the 
New York labor law requiring a supply of fresh air' 
for the employees of workShOps and factories is being 
subjected to some criticism. 

The law reads as follows: 
"The owner, agent or lessee of a factory shall pro

vide, in each work room thereof, proper and sufficient 
means of ventilation, and shall maintain proper and 
sufficient ventilation; if excessive heat be created or 
if steam, gases, vapors, dust or other impurities that 
may be injurious to health be generated in the course 
of the manufacturing process carried on .therein, the 
rooms must be ventilated in such a manner as to ren
der them harmless, so far as is practicable." 

Mr. William W. Walling, chief factory inspector for 
the State of New York, interprets the law as follows: 

"As defined by Dr. John S. Billings, perfect ventila
tion means that any and every person in a room takes 
into his lungs at each respiration air of the same 
composition as that surrounding the building, no part 
of which has recently been in his own lungs or those 
of his neighbors, or which consists of the products of 
combustion generated in the building, while at the 
same time he feels no currents or drafts of air, and is 
perfectly comfortable as regards temperature, being 
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neither too hot nor too cold. How much air is re
quired to meet these conditions? Not less than 2,000 
cubic feet per hour for each person, with the same 
amount per hour for each cubic foot of gas consumed 
whether for light, heat, or power." 

Some landlords in New York city have put forth 
the claim that the amount of fresh air specified by 
the Department of Labor was an. "arbitrary quantity." 
Several authorities on the subject of ventilation who 
have been consulted in the matter and who are also 
entirely disinterested agree that 2,000 cubic feet per 
hour per person is common practice and is based upon 
definite laws or rules which have been followed for 
many years in the deSign of ventilating systems. 

The "Architects' and Builders' Pocketbook," written 
by Mr. Frank E. Kidder, C.E., Ph.D., states (and this 
book is an authority and therefore a record of current 
practice) that 1,800 cubic feet per hour per child 
should be the standard for school buildings, this 
amount being required by law both in Massachusetts 
and New York. It further states that in buildings 
more closely packed, and occupied for a longer' period, 
the air supply should be from 2,000 to 2,500 cubic feet 
per hour per person. In giving an example of a school 
room of certain dimensions, he shows that the standard 
amount of air would result in the air in the room 
being changed about eight times per hour-which cer
tainly does not appear to be an excessive amount. 

Since the above applies only to buildings where peo
ple sit quietly, or for buildings where only children 
congregate, it is difficult to see how the representatives 
of the New Y Jrk Department of Labor can justly be 
accused of any "arbitrary" action in interpreting the 
meaning of "proper and sufficient" ventilation. 

Mr. Percival Robert Moses, consulting, heating and 
ventilating engineer of New York city, states that he 
has found the rate of 2,000 cubic feet per hour per 
person a satisfactory and conservative working basis. 

111. a loft 25 feet wide and 100 feet long, cOJiltainiJolg 
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Fishing for a.rcbreological relics. 

80 workmen, and lighted with electricity, the amount 
of air required would be 80 X 2,000 = 160,{)00 cubic 
feet per hour. This amount of air' per hour would 
move at the rate of about % of a mi}e per hour, and 
would be sufficient to change the air in the loft six 
times per hour, assuming a 10·foot ce'iling. Since the 
Massachusetts and New York State laws for school 
ro'oms require eight changes per hour, and since some 
authorities recommend even 50 per cent in excess of 
this, it appears that the action of the factory inspector 
hardly comes within the definition of the word ·'arbi. 
trary" which in the Standard Dictionary means "done 
capriciously" or "without adequate determining prin
ciple," or "non-rational," not done according to reason 
or judgment; depending on the will alone; tyrannical; 
despotic; not fixed by rule. 

The operating cost for a ventilating system is made 
up of two items: (1) Power for turning fans; (2) 
additional heat for incoming air. In a loft' building 
where the tenant will pay for the power, the expense 
will automatically be divided and the landlord will 
pay for the extra heat required, since heat is included 
in the rent. It will also be noticed that again the 
adoption of electric lighting will cut the bills for oper
ating expense to a remarkable degree. This cut in 
expense will affect the tenant, since a much smaller 
ventilating motor will be required, and it will also 
affect the lal).dlord because less air will have to be 
drawn in, and hence the cost for heating would be 
diminished. 

In large systems the services of an expert heating 
and ventilating engineer would probably prove valu
able, and it is possible so to design the equipment that 
a judicious "recirculation" of the air from halls anq 
basements will effect an economy in the fuel bill. This 
air is seldom impure and requires much less heat than 
if cold air were brought in from outside. It is also 
possible in buildings where high-pressure steam is 
available, or' where boilers which have been run at low 
pressure can be run at a higher pressure, to adopt the 
following policy: Provide steam engines to operate 
the fans and turn the exhaust steam into the heating 
coils-thus getting a double use out of the steam and 
cutting down the electric bill. This idea could be 
carried still further in many instances, and economies 
could be made (especially in the winter) by abandon
ing electric pumping, again lowering the electric bill. 
This is the stock argument of the advocates of isolated 
plants, who contend that great economies result in 
buildings of a million cubic feet or more if engines 
are installed and electricity is made on the premises. 
It is a fact that steam at high pressure only contains 
about 6 per cent more heat than steam at low pressure. 
Thus the argument that electricity can be made and a 
building heated with exhaust steam is advanced. The 
layman does not appreciate one very peculiar fact 
about steam: that at five pounds pressure it is .only 
about 6 per cent cheaper to make than at 100 pounds 
pressure, showing that the cost does not increase in 
proportion to the pressure. 

In the future it is probable that factories and loft 
buildings will be equipped with v.entilating apparatus 
at the outset, with the ducts concealed in the walls and 
the fans located in the basemeat.. A model building 
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of this character has recently been completed in New 
York city, in which the landlord at the time of con
struction had the ventilating system installed at his 
expense, after the design of a prominent consulting 
engineer. Thus the cost of operating a system and the 
responsibility of maintaining it in good condition does 
not rest upon the tenant. 

It is natural during this transition period and before 
the betterment of the standard of building construction 
has become general, that some differences are bound 
to arise between the Factory Inspection Bureau and 
the landlords and tenants. It is to be hoped that this 
condition is but temporary. 

In the report of the United States Bureau of Labor 
at W,ashington, D. C., it is shown that deaths among 
factory workers due to consumption, were divided as 
follows: 

Employees exposed to metallic dust . .. 36.9 per cent 
Employees exposed to mineral dust . .. 28.6 per cent 
Employees exposed to vegetable fiber 

dust ............................ 24.8 per cent 
Those exposed to animal and fiber dust . 3 2.1 per cent 
The occupation showing the highest consumption 

mortality was grinders, among whom 49.2 per cent of 
all deaths were from that disease. 

An ingenious conclusion was reached by Mr. Fred
erick L. Hoffman, of the Prudential Life Insurance 
Company, based on this report. It is his opinion that 
by intelligent methods of ventilation and dust removal 
the consumption death rate among the wage earners 
would result in an annual saving of 22,238 lives. This 
would add, quoting the Engineering News, 15.4 years 
of life for every death from consumption avoided by 
rational conditions of industrial Ilfe. Such a gain 
would represent a total of 342,465 years of additional 
lifetime, and by just so much the industrial efficiency 
of the American nation would be increased. Placing 
the economic value of a year's lifetime at only $200, 
the total average gain to the nation would be $3,080 
for every avoidable death of a wage earner from con
sumption, representing the enormous total of $68, 493,-
000 as the annual financial value clearly within the 
range of practical attainment. Therefore, nothing 
within reason should be left undone as a national, 
State, and in<j.ividual or social duty to prevent that 
needless but now enormous loss of human life from 
consumption due to the unfavorable conditions in 
American industry. 

None will deny that the efficiency of workmen varies 
with their good health and comfort. Slight physical 
ills are prevented by better surroundings, and the loss 
to the employee due to aosences, or brain made stupid 
by breathing foul air, are immediate losses to the em
ployer through lowered efficiency, and later involve a 
loss of trained employees and the necessary breaking 
in of green help. 

• f •• ., 
The Technical VtDbatlon of' PlatlnulO. 

Platinum is one of the m9st important substances 
used in modern indUstry. Its resistance to attack by 
strong sulphuric acid makes it a suitable material 
for the vessels employed in concentrating the dilute 
acid of the lead chambers, and until recently, states 
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Bronze lamp. 

L'mschau, platinum vessels were always used for this 
purpose. Its permanence in the air makes it suitable 
for contacts in electric bells, induction coils and 
the like, its resistance to the action of chemi
cal reagents causes platinum to be employed in the 
construction of crucibles, evaporating dishes, scale 
pans, etc., as well as electrodes for experimental and 
technical electrolysis. Platinum is little affected by 
heating to a very high temperature and it  is conse
quently used in the construction of electric resistance 
furnaces, in which temperatures exceeding 1,800 deg. 
F. are attained, and in Le Chatelier's pyrometer for 
the measurement of high temperatures. Another prop
erty of platinum which is of great practical importance 
is the approximate equality of its coefficient of expan
sion by heat to that of glass or porcelain. A platinum 
wire fused into a glass vessel will not produce cracks 
or leakage by unequal contraction in cooling or un
equal expansion in subsequent. heatings. This prop
erty is utilized by the makers of incandescent electric 
lamps, the carbon filaments of which are connected 

,wlth the external circuit by short platinum wires, 
fused through the glass bulbs. For a similar reason 
the attachments of artificial teeth are .made of plati
num wire, which is baked with the porcelain mass in 
the kiln. Finally, the catalytic properties of platinum 
are utilized in various chemical industries, especially 
the production of sulphuric acid by the contact pro
cess, and in the construction of self-lighting gas burn
ers, etc. 

.. .. , .. 

The Rising of' the Aral Sea. 

The rise which has been noticed in the Aral Sea is 
a difficult one to explahi. It will be remembered that 
this body of water is one of the greatest lakes in the 
world, and in some places .it has a depth of 220 feet. 
H receives the water of two large rivers, the Amu
Daria and the Syr-Daria, which bring to it about 2,000 
cubic yards per second. During the last century it 
appears that the level of the lake has varied consider
ably. Starting from the middle of the century, we 
find that the level was lowered during 30. or 35 years, 
and this condition prevailed until after 1880, bring
ing about changes in the contour of the lake, and the 
islands became larger. However, we find that in 1899, 
when Berg explored the lake, it was now rising and 
had reached a much higher level, so that it overfiowed 
seme of the islands, and' these had to be abandoned. 
On shore the railroad tracks had to be moved. The 
rise in the lake lasted until 1908, and we .find that from 
1880 to 190 1 the level of the lake rose about 6.6 feet. 
Besides the Aral Sea we find that other lakes of the 
same region have also risen, so that the region of cen
tral Asia is far from undergoing a gradual drying up, 
as was supposed. Given the mean depth of the lake 
as 52 feet, the rise of 6.6 feet gives the addition of a 
mass of water representing one-eighth of the lake's 
contents. At the Barnoul observatory the rainfall is 
found to have kept at about the same point since 1875, 
so that we are at loss to explain the rise of the lakes 
in this regioJ;l. In ancient epochs we find similar phe
nomena in different lakes as determined by geologists, 
but like the present one theT appear to be unexplained. 
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OUR AERONAUTIOAL ORGANIZATION. 

BY C. H. CLAUDY. 
Except for sporadic experiments, as at Fort Myer 

last year, for all the majority know to the contrary, 
the United States has done nothing in aeronautics. 
But the impression is erroneous. We have done all 
that we could do with the money there was available
more, indeed, than anyone thought we could. 

Just what is our status, aerially, to-day? 
To begin at the beginning, the aeronautical work of 

the government is all in the hands of the Signal Corps, 
an arm of the service charged with obtaining and con
veying information, and opening lines of transmission 
of intelligence. Within the Signal Corps, of which 
Brig.-Gen. James Allen is chief, is the Aeronautical 
Division. This includes a number of offiCers, of whom 
Lieut. Frank P. Lahm' is chief, under Gen. Allen, and 
enlisted men in squads of varying proportions, depend
ing on the work to be done. Major G. O. Squiers is 
the theoretical expert. The strange proportion of men 
to officers of about two enlisted men to each officer, 
which obtains, is explained by the fact that the en
listed men do nothing but erect the balloons, or act as 
laborers for the towing or holding of aeroplanes. It 
is the officers alone who do the flying, and to whom is 
intrusted the actual aerial work. An exception to this 
was · found last year when, on the death of Lieut. 
Thomas Selfridge in the Wright accident, and before 
Lieut. Lahm could get to St. Joseph, Mo. , where the 
dirigible was located, Sergt. Ward went up in the diri
gible with Lieut. Foulois, and while without experience, 
succeeded in operating the steering end with credit. 

By name, the officers in the aeronautical corps are 
Lieut. Frank P. Lahm, Major George O. Squiers, Lieut. 
Benjamin D. Foulois, Lieuts. Winters, Bamberger, and 
Dickenson. Capt. Charles De F. Chandler is attached 
to the Signal Corps now as disbursing officer, but is 
available for aeronautical duty at any time. Of these 
officers, Lieut. Lahm has had the greatest experience, 
and he and Capt. Chandler are the two licensed pilots. 
Lieut. Foulois made a record with the dirigible last 
year. Winters, Bamberger, and Dickenson have each 
made a few flights in free balloons, but are still be
ginners in the art of aviation. Major Squiers has . 
made an exhaustive study of the theory of aviation of 
all kinds and is an authority on the subject, although 
his practical experience is limited to a couple of b�l
loon and one aeroplane trips. 

The equipment with which the Aeronautical Division 
has to work comprises a balloon house at Fort Myer, 
and a balloon house of much greater capacity at Fort 
Omaha, where is also located a large electrolysis plant 
for the decomposition of water and the collection and 
storage of hydrogen, and the compression of it into 
steel tubes, for transportation. The Aeronautical Di
vision has a number of spherical balloons, one diri
gible, and will have at least one and possibly two aero-
1Jl<ineS before another year, being under contract to 
accept one from A. M . .  Herring and the Wright 
brothers, each, .if they can satisfy the tests and condi
tions laid down by the Signal Corps in their original 
specifications. 

The present equipment of the Aeronautical Division 
is neither large nor strong, but while it is used almost 
entirely for experimental and training purposes, it 
must not be supposed for a moment that it could not 
be used successfully in time of war. The spherical 
balloons, which can be used either captive or free, are 
just as able to take an observer aloft in time of war 
and for photographic o r  observation purposes, as in 
time of peace to give him aeronautical experience. The 
dirigible, while a small one-ninety feet long-has not 
a very large radius of action. Perhaps five hours in 
the air would represent its extreme of endurance. Yet 
it is perfectly efficient for the obtaining of information 
at a considerable distance. 

The aeroplanes will be-one of them at least�the 
best of their kind in the world. Mr. Herring's ma
chine is a mystery and no ope knows whether it will be 
a success or not. But the Wright machine has demon
strated its efficiency. 

Nevertheless, much depends upon who will run an 
aeroplane--as to how it will behave. The selection of 
Lieuts. Lahm and Humphreys to be the first aeroplane 
pupils is a wise one, not only because these gentlemen 
have had more actual aeronautical experience than 
anyone else in the army, but because they are both 
of them the type of men to make a success of any en
terprise requiring quick thinking and action and cool 
nerves. 

Perhaps the most interesting thing in connection 
with army aeronautics which the United States has to 
show, is the large balloon house at Omaha, which is 
capable of housing a very large dirigible, several hun
dred feet long, and of supply:ing it with gas. Just as 
soon as Congress sees fit to provide the money, we can 
immediately build a large dirigible, without having to 
wait for a balloon house. It is unquestionable that 
another and much larger balloon house, similar to or 
larger than the onll at Omaha, will be erected at or 
nl\ar Washington. Indeed, Gen. AIl,"n has expressed 
hImself in favor of building it bi� enough to hold a 
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Zeppelin. Meanwhile, there is the plant at Omaha, 
ready for the big dirigible when we shall get it. At 
present it houses the small one. The filling of steel 
tubes of one cubic foot capacity with 2,000 cubic feet 
of gas is a regular part of the work at Omaha, so that 
these tubes, transported from place to place, can afford 
facilities for erecting and flying either spherical or 
the dirigible balloon. Hydrogen, of course, has so 
much greater lifting power than coal gas, that its use 
is dictated always except for balloons of large size 
which have not to carry much weight. The "No. 9," 
seen in the photograph, is capable of making a free 
flight with two men although it holds but 9,000 cubic 
feet of gas, which provides a gross lifting power of 
630 pounds. The "No. 10," which has a capacity of 
80,000 cubic feet, will lift more than a ton, filled with 
coal gas, and with hydrogen would lift 5,600 pounds. 
To have hydrogen easily and quickly available, any
where at any time, is a great part of the work of the 
electrolysis and compressing plant at Omaha, and the 
possession of this plant, as well as of the various 
balloons, dirigibles. and aeroplanes, goes .far to give the 
United States at least a start in aeronautics, whereas 
we are popularly conceded to be simply a minus quan
tity. 

_ The 'resting oC Intelligence. 

BY OUR BERLIN CORRESPONDENT. 
The multiplicity and diversity of those intellectual 

forces which individually or collectively are called in
telligence, is only too often under-rated. In a recent 
memoir, E. Stransky draws attention to the error gen
erally made in connection with scientiflc intelligence 
tests, so called, by choosing a single aspect of mental 
life as representative of its totality. It is a common 
mistake to mix up scientific training with intelli
gence, appreciating the mental capacity of a person 
according to the number and character of the notions 
assimilated at school and outside of it. Now, though 
a man, by frequently using abstract notions, gives 
evidence of t high intellectual capacity if these no
tions have been created by him, or at least acquired 
with a great deal of mental effort, those deriving the 
same notions from book reading do not necessarily 
show any productive superiority over lay people who 
have no occasion to deal with the sanie matte,rs. 

Generally speaki�it may be said that memory is 
by . no means the only one, and still less, the most 
elevated of intellectual properties which, combined, 
make up the intelligence of a man . . Again, memory is 
of two different kinds, possessing ditferent value, viz.,  
either impressive or associativ>e, according as this 
faculty relates to the more or less durable impressions 
10ft by our--perceptions, or to the system of intellectual 
associations by which new perceptions · are united to 
the existing associative elements. Now, the former 
kind of memory obviously is far more primitive than 
the oth�r, and cannot possibly be taken as a gage of 
intelligence. It is, in fact, generally known that adult 
persons, having assimilated a large amount of asso
ciative elements, are far from being so impressive as 
ch ildren, whose brains are as yet new. Moreov.er, the 
most intelligent persons often forget the most rapidly 
and absolutely what they have learned at school in a 
purely mechanical manner, even though these matters 
belong to their special branch. A celebrated physician, 
Dr. Billroth, has said in this connection that the 
"really educated people are just those who have for
gotten more than others." The intelligence tests re
cently made in different countries on subjects chosen 
among the lower classes, have given especially instruc
ttve results in this connection by showing the fre
quently startling ignorance of the most common no
tions in the case of an individual perfectly capable by 
his mental capacities of earning his living and gov
erning his house. 

To this should be added that memory is only one 
of the different components of intelligence, and that 
judgment and power of combination are particularly 
important among the remaining functions of our in
tellect. Now, in appreciating the comparative mental 
forces of school children, this undeniable truth is only 
too frequently neglected, classification being merely 
based on the matters absorbed in a more or less super
ficial manner by the memory of the individual, and 
in· everyday life we are unfortunately inclined to com
mit the same serious mistake. 

In a previous memoir, the author has pointed out 
the individual diversity existing in the intellectual 
and psychical reaction ·to 'the outside world. There are 
thus individuals whose inner intellectual life in its 
extraordinary wealth cannot become fully evident, ow
ing to a relative impotence of mental or merely lin
guistie manifestation. Another group comprises those 
who have not always at their disposal a frequently 
rather extensive knowledge. These individuals require 
tranquillity and, generally speaking, the concourse of 

. circumstances propitious to their individuality in order 
to manifest in their entirety their knowledge, judg
ment, and · imagination. They then become capable of 
accomplishing verily remarkable things, whereas when 
compelled to give evidence of their capacities and 
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knowledge in a less propitious situation (at an exami
nation, for instance) they are bound misen�.bly i:(, fail, 
and to appear dull, and even stupid. On the long way 
traversed by thought before its outside manifestation 
there are numberless obstacles sufficing to close against 
the outside world an abundantly gifted intelligenCe. 

From what has been s�id will be understood what 
value may be ascribed to intelligence tests made ac
cording to a given scheme with watch or meter in 
hand, and which mainly relate to memory, promptness 
of repartee, and adaptability of the subject. It would 
certainly be interesting to test by a really scientific 
method also the mentality of those particularly gifted 
individua(s whose intellectual life consists of combi
nation rather than reception. Some methods have 
already been suggested in this connection; the late 
Dr. Ebbinghaus thus endeavored to use as gage the 
faculty of supplementing words, and on this basis the 
author has developed the method of "word deforma
tion." However, all these methods, so far from show
ing the comparative value of intelligence, at most 
yield some information as to a given intellectual fac
ulty. 

Artificial and Natnral Ice. 

Natural ice, domestic or imported from Norway, was 
used exclusively in France twenty years ago. At pres
ent, three-quarters of the ice used in Francb is artifi
cial, although the importers of ice have gradually re
duced their price one-half. In interior French cities 
artificial ice has completely supplanted imported ice. 
Fifteen years ago considerable quantIties of Norwegian 
iee were still brought to Paris, via Dieppe. This com
merce has now entirely ceased, and Norwegian ice is 
used only in cities on or near the seacoast. The an
nual consumption of ice for cooling purposes in France 
amounts to 200,000 tons, of which 150,000 tons are 
manufactured. 4,500,000 tons of ice are used annually 
in the United States. 

A French writer has recently suggested the imposi
tion of a tax upon imported ice, in order to protect the 
manufacture of pure and wholesome artificial ice. He 
reminds his readers that this indusfry is of French 
ongIn. The French physicist La Hire first succeeded, 
in 1685, in freezing water by means of the heat ab
sorbed when sal ammoniac is dissolved. In the nine
teenth century another Frenchman, Bourgeois, con
str.!lcted the first practical ice-making apparatus. In 
1875 the method of transporting food in cold storage 
was created by Ch. Tellier. 

Natural ice is not wholesome, as the majority of 
microbes survive temperatures of from -60 to -170 
deg. F. Many sanitary casualties have been caused 
by the use of impure ice. An epidemic of typhoid 
fever in Rennes, in 1895, was traced to this cause. 

In 1892, at the instigation of the Paris health board, 
the prefect of the Seine issued an ordinance which 
restricted the use of natural ice to industrial estab
lishments and admitted as " edible" only artificial ice 
made either from sterilized water or water drawn from 
the city mains. Hence a protective duty of 6 francs 
per metric ton, or about $1. 20 per ton, on. imported 
natural ice is demanded.-Cosmos. 

• • • •  
081claJ Meteorological Su nllnary, NeW" York, N. Y., 

October, 1 909. ....... 
Atmospheric pressure : Highest, 30.59; lowest, 29.63 ; 

mean, 30.05. Temperature : Highest, 75; date, 8th ; 
lowest, 35 ; .  date, 30th; mean of warmest day, 67; date, 
8th ; coolest day, 39; date, 29th; mean of maximum for 
the month, 59.8; mean of minimum, 46.7; absolute 
mean; 53. 2 ;  normal, 55.5; deficiency compared with 
the mean of 39 years, 2.3. Warme,st mean temperature 
of October, 61, in 1900; coldest mean, 50, in 1876. Ab
solute maximum and minimum of October for 39 
years, 88 and 31. Average daily excess since January 
1st, 0.7. Precipitation: 0.7 4 ;  greatest in 2 4  hours, 0.31; 
date, 23rd ; average for October for 39 years, 3.58. 
Accumulated deficiency since January 1st, 2.6 4. 
Greatest precipitation, 11.55, in 1903 ; least, 0.58, in 
1879. Wind: Prevailing direction, west ; total move
ment, 9,396 miles ; average hourly velocity, 12.6 ; maxi
mum velocity, 46 miles per hour. Weather: Clear 
days, 15; partly cloudy, 8 ;  cloudy, 8 ;  on which 0.01 
or more of precipitation occurred, 8. Thunderstorms, 
23rd. Frost, heavy, 20th, 21st, 26th. Fog, dense, 10th. 

• I .  I • 
An Inventors' Exhibition. 

The Royal Wlirtemberg Chamber of Commerce is or
ganizing a State exhibition of inventors' models to be 
held next year at Stuttgart. Its chief purpose is to 
help poor inventors who have Httle opportunity of 
bringing their inventions under the notice of likely 
purchasers. The directors of the affair promise that 
strict impartiality will be shown in the selection of 
exhibits, and that none will be accepted which is not 
worthy of serious consideration. There will be no 
expenses of any kind for the verY poor inventor, and 
low fees for the others. It is not said whether the ex
hibiti�n is expected to be self-supporting, but perhaps 
not, as the enterprise is being backed by the State. 
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WHY WATCH SPRINGS BREAK. 
To the Editor of the SCIENTIFIC AMERICAN : 

Being a worker in tempered sheet steel, it occurs to 
me that the cause of broken main springs may be be
cause the edges are not properly finished; that is, be
cause there are short or small places on the edge that 
have not been ground and rounded on the edge since 
tempering. To overcome liability of cracks in band 
saws, I find it necessary to finish the edges. The 
breaks in the springs begin only at the edges, and I 
would suggest a more perfectly finished edge: 

Lumberton, Miss. J. H. MINER. 
.. . . . .. 

MAGNETISM AND THE BREAKING OF WATCH SPRINGS. 
To the Editor of the SCIENTIFIC AMERICAN : 

Concerning the subject of breakage of main springs, 
allow me to contribute the following: 

Every watchmaker has observed that at certain 
times a large part of his repair work consists of re
placing broken main springs. And it is often observed 
that the spring is broken into as many parts as there 
were coils in the spring, and sometimes a fracture oc
curs every half coil. 

The writer on one occasion, while wondering at the 
appearance of a spring broken up into half coils, no
ticed that the pieces were magnetized, and made a 
simple experiment of determining the polarity of the 
pieces by bringing the fractured ends together. 'Ee 
discovered that when the pieces were fitted together 
as they were in the original spring, the ends of the 
pieces at each joint were of like polarity. He then 
suspended a small soft· iron indicator from a single 
fiber of silk in a small material bottle, and by passing 
th is indicator along the line of broken pieces of spring, 
discovered that the points of fracture were of alternate 
rolarity. This was puzzling, for the ends of the pieces 
at each point of fracture should be of opposite polarity. 

The writer has since caused a spring to be magne
tized while coiled in a watch barrel, and on extending 
the spring found the points of polarity fixed in the 
spring, alternating every half coil. 

Now it is evident that the repulsive force of like 
polarity at a point in each half coil has somewhat to 
do with the breaking of the spring. 

When we consider that many springs, when wound 
up, are strained almost to the point of breaking, if we 
then subject . them to the magnetic strain, the breaking 
as described does not seem so strange. 

Jersey City, N. J. FRANK G. BURCH. 
• • •  , e  

THE RENAISSANCE CLERGY AND SCIENCE. 
To the Editor of the SCIENTIFIC AMERICAN : 

The mention of the supposed papal bull against 
Halley's comet at its appearance in 1456 naturally 
suggests the consideration of the scientific work of 
that time. The universities were all in the hands of 
the ecclesiastics. In Italy particularly practically all 
of the professors were clergymen. In spite of the 
usual impression with regard to church opposition to 
science, this is a great period ..in the history of sci
ence. Though it is not usually realized, the Renais
sance affected science quite as much as it did arts and 
letters. During the century from 1450 to 1550 the 
foundation of much of our modern science was laid. 
In the Archives of Diagnosis (New York, April, 1909 ) 
I called attention to the fact that to a man of this 
period, the famous Cardinal Nicholas of Cusa, we owe 
the first hint as to the use of accurate methods in 
diagnosis in medicine. There were no watches, for 
the "Nuremberg eggs" were not made until the next 
century, and the taking of the pulse had been very 
indefinite. Cardinal Nicholas suggested that the 
amount of water passing through a water clock during 
one hundred beats of the pulse should be weighed, and 
compared with the amount of water that flowed 
through standard water clocks, ' in normal and abnor
mal cases of various kinds. He suggested that the 
same thing should be done for the respirations. He 
also declared that specific gravity in the study of the 
urine and blood would surely be of value. Prof. Karl 
Bins of the University of Bonn called attention to this 
some five years ago in the Berlin Medical Journal. 

It seems surprising at first that such thoroughly sci
entific suggestions for medicine should have come at 
the middle of the fifteenth century. A review of the 
scientific situation during the latter half of the cen
tury, however, showed how natural they were. Cardi
nal Nicholas himself wrote a series of books on mathe
matics. It is in one of these on mechanics that his 
suggestion with regard to medicine occurs, and he 
touched many other important scientific questions. He 
declared, for instance, that "the earth cannot be fixed, 
but moves as do the other stars." He denies that it 
can be the center of the universe. He was sent on 
diplomatic missions by the Pope, and while riding in 
his carriage it is said that he thought out the problem 
of the cycloidal curve from studying the motion of a 
fly on the wheel, and solved this curve. Cantor, the 
great German historian of mathematics, gives him 
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some thirty pages, a whole chapter to himself. His 
greatest contemporary was Regiomontanus, the father 
of modern astronomy. Regiomontanus introduced the 
use of the tangent into mathematics. He was invited 
to Rome by the successor of that Pope Calixtus who 
is said to have issued the bull against the comet, to 
become the papal astronomer. Cantor gives him a very 
important place in the history of mathematics. An
tonius tke Archbishop of Florence was another con
temporary, and his monograph on comets contains a 
number of interesting anticipations of ideas that did 
not get into astronomy until after Galileo's time. Gali
leo was rather inclined to think comets appearances 
in our atmosphere. Antonius thought them far dis
tant. At this time Puerbach was teaching mathematics 
and astronomy at Vienna, and translating the Alex
andrian mathematicians and astronomers from Greek 
into Latin for the universities of that time. A little 
later Novara was doing the same thing at Padua. 
When Copernicus, having completed his studies at 
Cracow, wanted to do graduate work in astronomy and 
mathematics, he went down to Italy. Before the end 
of the fifteenth century he announced his new theory 
of the universe. Within the same decade Columbus 
gave the men of his time a new world, and Copernicus 
what his bishop friend Ferber declared to be a new 
universe. 

Medicine woke up as the resul� of the touch with 
old Greek medicine, just as mathematics and astron
omy did. Italy was the home of graduate teaching in 
this as in all the other sciences. Linacre and Caius 
and Free from England went down to Italy to study 
anatomy and clinical medicine. Berengarius was 
teachiv.g at Bologna, Benivieni at Florence, and Leoni
cenus at Vicenza, and modern medicine was receiving 
a great new impetus. During the century from 1450 to 
1550, the Renaissance century (which we Americans 
should call Columbus's century) all our modern an
atomy came into being. The work on it was all done 
in the eccelsiastically ruled universities of Italy. 
Vesalius, Varolius, Columbus the anatomist, Eustachi
us, Caesalpinus, Imd Piccolomini, with Fallopius and 
many others, did their work in the peninsula. Most 
of them were professors of anatomy at ROD;le. Eusta
chius, whose name is attached to several structures 
in the human body; Columbus, who discovered the 

. circullition in the lungs; Caesalpinus, who first de
scribed the circulation of the blood in t�e body; and 
Varolius, after whom important structures in the brain 
are named, were all papal physicians. Chemistry and 
pharmacology woke up in the persons of the morrk 
Basil Valentine and his great. successor Paracelsus. 

To think of the latter half of the fifteenth century 
as a time when there was lack of interest in science 
01' any suppression of scientific aspirations, is to be 
ridiculously ignqrant of what actually occurred; for 
the chapter of the Renaissance of science when the 
Greek masters were rediscovered and translated for 
the modern world is quite as important as the story of 
humanism or the new learning, when the Greek liter
ary texts touched the genius of the modern world to 
that outburst of new thought that made one of the 
most interesting periods in the world's history. A lit
tle more study of science history� and not of the sup
posed religious history of the time, shows how utterly 
w ithout foundation is the squabbling over religious in-
tolerance. JAMES J. WALSH, 

Dean and Professor of the History of Medicine, 
Fordham University Medical School. 

New York city. 

.& New Nitrous Product. 

At Miilhausen, Alsace, there is being manufactured 
a new nitrous product for use as fertilizer, in the 
shape of a nitride of aluminium, the combination Qf 
nitrogen and aluminium being obtained by a new proc
ess invented by M. Serpek. The inventor first studied 
the preparation of carbide of aluminium which he ob
tained in the form of yellow crystals by heating a 
mixture of alumina and carbon in the electric furnace. 
This carbide, like the other carbides with which we 
are acquainted, has the property of fixing gaseous ni
trogen and thus gives nitride of aluminium. To obtain 
an economical production of this latter, he does not 
isolate the carbide of aluminium, but after the forma
tion of this body in the electric furnace it is at once 
mixed with a fresh quantity of alumina and is then 
treated with nitrogen gas. He thus obtains masses 
which contain 20 to 24 per cent of nitrogen, and this 
can be used at once as fertilizer. Under the influence 
of atmospheric oxygen and moisture we have ammo
nia given off, which is transformed by bacteria into 
nitrates and alumina. The inventor is working the 
new process in a small factory which he installed, and 
has realized some interesting results during the last 
year, He now produces crystallized nitride of alumi
nium which has a high percentage of nitrogen-as 
much as 34 per cent. An advantage of his process is 
that we do not need to use pure nitrogen which re
quires an expensive plant of Linde or other machines, 
but the gas from the producer is employed, this con-
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taining 77 per cent of nitrogen and 23 per cent carbon 
monoxide with a little carbonic acid. Thus we have a 
v ery simple and rapId process for the crystallized ni
tride, and owing to the various advantages; it may 
compete with cyanamide. 

• • • I .  

The Migrations oC Mackerel and Herring. 

Although the mackerel fishing season usually ends 
in October, thousands of mackerel have been caught 
after October in recent years in the English Channel. 
In November, 1901, a bank was discovered which often 
yielded a catch of six tons in two or three hours. Sev
eral similar winter assembling places have since been 
discovered. It had previously been assumed that mack
eral seek the North Atlantic in winter, and return in 
spring to the North Sea and the coasts of Cornwall 
and Brittany, but these new discoveries indicate that 
they do not migrate, but simply seek greater depths 
in the same locality for their winter resting places, 
v, here they remain assembled during the day. At 
night they disperse in search of food and are conse. 
quently seldom caught in the nets. 

Localized schools of herring nave also been discov
ered in recent years. There may be migratory schools 
as well, observes Prometheus, but it appears certain that 
the herring is a more sessile fish than has hitherto 
been assumed. During its first year, or until it attains 
a length of 4 or 5 inches, and probably until its length 
has increased to 8 .or 9 inches, at the end of the sec
ond year, it remains near the place of its birth. After 
the second year it begins to appear sporadically. At 
all seasons the waters of the English Channel contain 
adult herring which are evidently of the same breed 
with the young fry of spring. Even in winter a few 
herring are caught, but only at great depths, although 
large numbers are caught near the surface in summer. 
'l'h e  assumed migration of herring to Arctic waters is 
m ade doubtful by the discovery of these sessile schools. 
This discovery also explains the existence of the dis
tinct local races, which are recognized by the fisher
men, and which always reappear on the same fishing 
grounds at the breeding season. 

• • • • • 

• •  Cork Metal." 

BY F. J. WILLOTT. 
At one of the recent aeronautical exhibitions sam

ples of a metal were shown under the' name of "cork 
metal," which was said to be 40 per cent lighter than 
aluminium, and to have numerous other properties 
which should make it a rival of the latter. 

Great secrecy was maintained as to the nature of 
this wonderful metal, but its properties were such as 
to rouse my interest, as a consequence of which I have 
submitted it to chemical analysis. 

In appearance the metal resembles very strongly the 
alloys known as magnalium. The surface presents a 
lusterless whitish gray color, both sheets and bars 
showing the scorings and scratches so frequently· found 
on badly rolled or drawn aluminium. Careful analy
sis gave the f()llowing result: 

Aluminium _ . . . . . . . . . . . . . . . . . .  ;;.04 per cent 
Iron . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 17 per cent 
Zinc . . . . . . . . .  _ . .  . . . . . . . . . . . . .  0.48 per cent 
Sodium . . . . . . . . . . . . . . . . . . . . . .  0. 2 1  per cent 
Magnesium . . . . . . . . . . . . . . . . . . . 99 .30 per cent 

It will be seen therefore that essentially "cork met
al" is nothing but magnesium to which a small amount 
of zinc has been added. Whether this latter has been 
purposely introduced or, as is more probable, is merely 
present as an impurity, I. am unable to say . 

As the metal evolves hydrogen when immersed in 
water, I found it necessary to use organic solvents for 
the determination of the specific gravity. In alcohol 
this WaS found to be 1.762, thus confirming the con
clusion that cork metal is, in fact, magnesiurri.-Cheml
cal News. 

• • • • • 

The Curren'· SuppJelllent. 

Of the two chief constituents of the atmosphere, we 
have hitherto been accustomed to look upon oxygen 
as the fundamentally important element. Nitrogen, 
however, is of vital importance; so important; in fact, 
that the task of finding out and opening up new 
sources of . nitrogen compounds has become one of the 
most interesting and pressing problems of the day. 
The subject is well discussed in the current SUPPLE
MENT, No. 1767, by Mr. A. Bernthsen. The Schneider 
torpedo-testing station is elaborately described and 
illustrated. Mr. Snowden B. Redfield describes the 
making of automobile tires. The stars are' due to fall 
on the nights of November 1 2th to . 14th, a fixture in 
the celestial schedule of events. The display is called 
the Leonid shower, and is discussed in the current 
SUPPLEMENT. A new gas-electric motor car for the 
Third Avenue Railway Company of New York city IS 
illustrated. The ttrticle on the Paris Aviation Exhi
bition is concluded. The usual engineering notes, elec
trical notes, and trade nptes will be found in their 
accustomed places. 
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IlAXING ALCOHOL nOll WOOD W ABTE. 

A middle West industry, for which a great future 
is promised, is that of the manufacture of alcohol from 
!law dust, shavings, slabs, and other refuse of the lum
ber mill. 

Rumors of improved methods and great economies 
in the manufacture of wood alcohol have been "in 
the air" for some time, and we have received a num
ber of inquiries on the subject from subscribers and 
correspondents. We are glad, therefore, to be able to 
give now some details of the new process, for which 
patents have recently been granted to Mr. Malcolm F. 
Ewen and Mr. George H. Tomlinson of Chicago. 

Scientific Alnerican 

and energy from his other great responsibilities to 
continue independent investigations, and it is largely 
owing to his personal and financial support that the 
present successful process has been developed, one of 
the patentees being his brother. 

Lumbermen have long been alive to the necessity 
of finding a use for the appaling piles of waste they 
are compelled annually to destroy, if only as a means 
of additional profit, before the question of conserva
tion of natural resources became of national interest. 
In addition, there are many and various uses to which 
alcohol is applicable with advantage, and from which 
it has hitherto been excluded by its cost. 

A dift'using battery of four units. 

One of the large tanks in which the wood pulp is fermented. 

The digesting machine which performs the functions of a mechanical stomach. It converts the starch of 
wood waste into sugar. 

It has long been known that ethyl alcohOl and other 
valuable by-products could be made from wood waste 
in laboratory experiments, and many processes have 
been developed, but practically none of them has 
reached the stage of economic success on a commer
cial scale. 

One of these aroused the interest of Mr. John M. 
Ewen, better known as a constructional steel work 
engineer and manager of the Fuller Construction Com
pany, builders of so many "skyscrapers." Although 
it was not found practicable commercially, Mr. Ewen 
was so much impressed with the possibilities of cheap 
alcohol from ·wood waste that he spared enough time 

IlAXING ALCOHOL FROIl WOOD W ABTE. 

All kinds of internal-combustion engines, for in
stance, can use alcohol as fuel with advantage over 
gasoline and with very little modification. 

One of the greatest advantages of the production of 
a pure alcohol from wood, however, will be the release 
for food purposes of the millions of bushels of corn 
and barley now consumed in the manufacture of grain 
alcohol. 

The price of grain alcohol is at present $2.60 a 
gallon at 188 proof, of which $2.07 is internal revenue 
tax, the net wholesale price being only 53 cents. Corn 
worth 26 cents is required for the manufacture of a 

( Continued on page 359. ) 

NOVEMBER 13,  19oQ. 

TRIALS OF THE NEW " DREADNOUGHT "-" NORTH 

DAKOTA." 

In view of the fact that the first two "Dreadnoughts" 
to be built for the United States navy are identical in 
everything except motive power, the "Delaware" being 
driven by reciprocating engines and the "North 
Dakota" by Curtis turbines, an unusual amount of 
interest has been aroused by the recent speed trials 
of these two ships. The "Delaware," which was built 
by the Newport News Shipbuilding Company, was 
tried out over the course off Rockland, Maine. She 
is eq:lipped with Babcock & Wilcox boilers, and in the 
five trial runs for standardization of her propellers, 

Beading the thermometers. 

Still by which a fine grade of ethyl or grain alcohol 
has . been made out of sawdust and slabs. 

which were made over the mile course, she developed 
a maximum speed for one mile of 21.98 lmots, a mean 
speed for the five runs of 21.44 knots ; a maximum 
horse-power of 30,000, and a mean horse-power of 
28,578. 

The "North Dakota" is not only an exact duplicate 
ot the "Delaware" in the form of her hull and in the 
displacement, but in common with that ship is 
equipped. with fourteen Babcock . &  Wilcox boilers. 
Consequently, the Navy Department was in a position 
to make a most exact comparison of the efficiency of 
the respective motive power, all the conditions ex<!ept 

( Continued on page 360.) 
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Z Lencth, 518 feet. 9 inches. Beam, 85 feet. � inches. .I!lean draR, 27 feet. Displacement on trial, 20,000 tons. Speed on trial, 21.86 knots. Horse-po"Wer, 33,875. Coal supply, 2,500 tons. Arlnor : Yam belt. 10 inches to 12 inches and 7 feet 6 inches wide ; upper belt, 

10 inches to 8 inches and 8 feet wide ; barbettes and turrets, 11 inches. Armatnent : ten H-inch forty-five caliber guns ; fourteen 5-inch fifty-cal1ber guns. 

UNITED STATES BATTLESHIP " NORTH DAKOTA" ;  FASTEST " DREADNOUGHT " AFLOAT. 
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The Wright Brother. and Their Flr_t A merican 

PupUs. 

On November 4th Orville Wright arrived at New 
York fresh from his exhibition flights at Berlin and at 
Potsdam . before the Emperor and Empress. During 
his stay he taught several army officers how to operate 
his biplane. These machines are now being manufac
tured in Germany, England, France, and Italy, and a 
large company is about to be organized to make them 
in the United States. 

Wilbur Wright has finished teaching Lieuts. Lahm 
and Humphreys the operation of the new government 
biplane at College Park, Md. The aerodrome is lo
cated beside the tracks of the B. & O. Railroad, some 
eight miles from Washington, and in the course of the 
lessons the aeroplane had several brushes with the 
express trains, all of which it is reported to have won 
easily. An important modification was made a month 
ago by Wilbur Wright. This consisted in removing the 
upper surface of the front horizontal rudder and rig
ging it just in front of the rear vertical rudders as a 
tail. It is said to make the machine much easier to 
control, and also that it does away to a large extent 
with pitching. Orville Wright changed in a similar 
m anner the machine that he used in Germany. 

After being taught for a fortnight how to op�ate 
the government biplane, Lieuts. Lahm and Humph
reys, on October 26th, made their first flights in it 
alone. Lieut. Humphreys made the first flight, which 
consisted of two circuits of the field, in 3 minutes. 
Lieut. Lahm next flew six times around, and' described 
some small circles as well, his time being 13 minutes. 
Lieut. Humphreys then made another flight of 8 min
utes. On October 30th both officers had been flying for 
1(i minutes when the gear that drives the magneto 
dropped off, causing the engine to stop. The machine 
glided safely to earth. On November 1st, after making 
an excellent 16-minute flight, Lieut. Lahm remained 
aloft 58% minutes. Two days later Lieut. Humphreys, 
with Lieut. Foulois as passenger, flew 61%, minutes, 
and came within 10� minutes of equaling Orville 
Wright's record flight with a passenger. Lieut. Lahm, 
after one false start, succeeded in making an 8%, -min
ute flight with Lieut. Sweet, who weighs 185 pounds 
and whom Wilbur Wright had twice tried to take up 
in a calm without accomplishing it. Lieuts. Humph
reys and Foulois made another flight of 25 minutes. 
On November 5th, when Lieuts. Lahm and Humphreys 
were making a flight early in the morning, the motor 
began missing, and the machine got dangerously near 
the ground. The end of the lower plane struck in 
making a turn, and the machine was rather badly 
smashed, although neither of its occupants was hurt. 

. 1  • •  
An .Electrolytlc Scrap Tin Process. 

The electrolytic method for extracting tin from scrap 
is quite extensively used in Italy at the present time. 
An alkaline bath is used in most of the factories. For 
the anode tin scrap is used, while the cathode is made 
up of plates of iron. The bath is a soda lye which is 
kept at a high temperature. Oxidation of the tin at 
the positive pole produces stannic acid, which is trans
formed to stannate of soda by combination with the 
soda of the bath. This stannate of "Soda is reduced at 
the negative pole, and here the tin is deposited. Soda 
is re-formed in this way. 

Considered theoretically, the electrolysis should have 
the effect only .of depositing the tin at the negative 
pole, while leaving iron at the positive pole, the liquid 
of the bath not changing in composition, and no gas 
being given off at the electrodes. It was found, how
ever, that a heating of the bath gave a much better 

' result; which is explained by the lowering of the elec
trical resistance when, the temperature rises and by 
the greater solubility of the stannic acid in the caustic 
soda at high temperatures. Thus in order to facilitate 
the chemical and electrolytic phenomena the liquid is 
heated and given a rapid circulation in the direction 
of the current. The reactions are easilY

' 
produced at 

the positive pole, owing to the great surface of contact 
of the anode and the bath, but such reactions are less 
easily produced at the cathode, whose surface is much 
smaller. Therefore at the beginning of the operation 
there is formed an excess of stannate of soda and its 
quantity keeps on increasing. When the percentage of 
stannate exceeds a certain value determined by experi
ence, the bath is not sufficiently alkaline to allow of 
the good progress of the actions. Some of the liquid 
is then removed and replaced by soda lye. When the 
operation is well carried out, there is but little hydro
gen set free at the negative pole and nearly all the 
oxygen enters into reaction at the positive pole. The 
amount of gas given off shows an indication as to the 
working of the. 'process, and the end , of the extraction 
of the tin coincides with the greatest disengagement of 
gas. 

In Italy the tanks generally used are made of iron and 
have about 100 cubic feet capacity. The liquid is made 
to circulate rapidly between the re-heater and the 
tanks by a pump. The six anodes which are used are 
formed by perforated iron holders containing the tin 
6(,rap, while the seven cathodes are made of plates ot 
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iron. The tin is thrown down on the cathodes in a 
spongy state which adheres but slightly and can be 
collected by scraping off. The powder thus secured is 
washed and then compressed in cylindrical cakes, 
which are kept under water in order to prevent oxida
tion. The cakes are melted in a furnace of the kind 
which is used for bismuth. A part of the tin is 
oxidized during the operation. The metal is then re
cuperated by a reducing treatment of this oxide in 'a 
reverberatory furnace. 

The iron obtained at the cathode does not contain 
more than 0.1 per cent of tin when the process is well 
carried out, and this iron is of a very good quality 
and is sought for by iron works. It is this part of the 
process which makes the present method of tin ex
tracting economical, for unless the iron can be used in 
metallurgy the case would be otherwise, as is true for 
other tin extraction methods. The stannate of soda 
taken from the bath is then transformed to bioxide of 
tin, and to carry this out we filter the liquid taken 
from the tanks and a current of carbonic-acid gas is 
passed through it. There is formed thus carbonate of 
soda and stannic acid, and this latter is roasted so as 

. to give bioxide of tin, this product being used in cera,. 
mics and also in the chemical industry for manufacture 
of tin salts. At present there is used in Italy from 
50,000 to 60,000 tons of tin, the greater part of which 
goes to the manufacture of tin cans. The scrap is estic 
mated at 11,000 tons. As soon as tbe new works are 
completed, the whole of this amount of scrap can be 
treated in Italy_ 

• . e ,  • 

THE RECORD FLIGHTS OF COUNT DE LAMBERT AND 
HENRY FARMAN 

Mention has already been made in these columns 
of the magnificent flight of Count de Lambert on a 

COUNT DE LAMBERT FLYING NEAR THE EIFFEL 
TOWER. 

Wright biplane from the Juvisy aerodrome to Paris 
and above the Eiffel Tower. In the present issue we 
reproduce a photograph showing the aeroplane flying 
near the tower at a high elevation. After circling 
about the aerodrome a couple of thlies in order to 
reach a height of some 450 feet, Count de Lambert 
left it at 4 :  37 P. M. on October 18th and flew straight 

. for Paris, passing over Chevilly and Villejuif . and en
tering the city by p�ssing over bastion 81, about 180 
feet to the left of the . Arcueil gate. From this point 
he curved to the left and kept steadily ascending, so 
that when he reached the Eiffel Tower he was at a 
height of some · 400 meters (1,312 feet) , or 100 meters 
(228 feet) above the top of this lofty edifice. ', After 

passing over it he described a wide semi-circle, and re
turned to Juvisy along the same rOllte. He alighted 
at 5: 30 P. M. less than a score of feet from his 
shed, and was heartily cheered by the crowd of spec
tators . who had witnessed his departure and return. 
The total length of the flight was 49 ' minutes 39 sec
onds, and the distance covered close to 30 miles. The 
air-line distance from the aerodrome to the tower is 
ahout 12% miles, but the course followed by Count 
de Lambert was a couple of miles longer, to which 
must be added the circuits of the aerodrome at the 
start and upon ' the return. When congratulated upon 
b is magnificent performance by Orville Wright ( who 
had just arrived from Berlin) ,  Count de Lambert was 
very modest and had but little to say. The chief im
pression was the slow speed at which he seemed to 
be traveling when flying at a great height, and the 
well-nigh interminable time before he flnally reached 
again his starting point. , Although his flight was one 
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of the most darin� that has thus far been made, the 
Count .did not treat it as such, and he seems to have 
made it without any great trepidation. As a spectacu
lar feat in aviation it stands unsurpassed up to the 
present, although Farman's new endurance record, 
made at Mourmelon November 3rd, was probably of 
more importance from a practical point of view. 

, While competing for the Michelin trophy last week 
Wednesqay. Farman flew continuously for 4 hours, 6 
minutes: and 25 seconds, 'during which time he cov
ered 23 2 kilometers ( 144 miles) at an average speed 
of 35.06 miles an hour. Thus he has actually covered 
in a single flight a distance as great as that from New 
York to Albany, which we stated some time ago we 
believed him capable of covering if he had seen fit to 
revisit America and participate in the contest held 
during the Hudson-Fulton Celebration. This contest, 
which is for a prize of $10,000 for the first aeroplane or 
dirigible that flies from New York

'
to Albany, is to be 

held open until October 9th, 1910_ 
The motor used by Farman in his latest record

breaking flight is the same one ' that he used in win
ning the long-distance contest at Rheims. It is a 
Gnome revolving-cylinder motor of 50 horse-power, 
having 7 cylinders that revolve in a vertical plane 
around a stationary crankshaft. In a brake test made 
by the Aero Club of France, this motor developed 
only 34 horse-power and ran for 2% hours; Farman 
has had, however, greater success with it, as evi
denced by his excellent flight. Both Paulhan and Som
mer, as well as Farman, have also made excellent 
flights recently upon Farman biplanes at the recent 
aviation meetings at Blackpool and Doncaster in Eng
land. The revolving-cylinder motor seems to have 
worked well in every instance, and to have demon
strated its reliability. 

The Michelin trophy was brought to America last 
week by the president of the Aero Club of America 
as a result of Wilbur Wright's flight of 2 hours 20 min
utes on December. 31st last at Le Mans. When asked 
whether he thought it would remain here, Wilbur 
Wright is said to have replied that the winner for 
this year must be prepared to fly from dawn till dark; 
so in all probability Farman's record will be consider
ably beaten before the year is out. 

As the trophy can only be compefed for between 10 
A. M. and sunset� however, if the flight for it is not 
made until the la�t day Of-:the year, it cannot be of 
more than of six or seven hours' duration. 

" ,4 " ' " 
Dlslnf'ectants In Water Purification. 

At the .  annual �eeting of ' the New England Water 
Works AssoCiation one paper dealt with the extensive 
studies which have been in progress for some years 
at the Laurence Experimental Station, and another re
corded some interesting results obtained at the Pough
keeps.ie water works. At . the Laurence establishment 
many disinfectants have been tested, including copper 
salts, permanganate of potash, and calcium chloride. 
Unlik;e copper salts, both of the latter reagents are 
rapidly decomposed; they etIect a considerable reduc
tion in the number of ' bacteria present ; and the re
suiting compounds are of harmless character from the 
physiological standpoint. Recent experience at Pough
keepsie relates chiefly to the employment of calcium 
chloride, which has been found beneficial in preparing 
the water for filtration. The general tendency to-day 
in water purification is toward reduction of the work 
to be performed . in filters. British endeavors of this 
class are mainly confined to the provision of storage 
reservoirs where partial purification occurs by natural . 
agencies, while American engineers more generally at
tempt to hasten the process by means of coagulants 
and disinfectants, alone or in combination. The papers 
mentioned are Worthy of consideration, but we think 
the British method of preliminary treatment generally 
preferable, especially for waters already characterized 
by a fairly large proportion of mineral salts. 

. . .. 
Th e Busslan Secret Service and Aerona.utlcs. 

The ," Russian government views with alarm the ad
vent of the airship or aeroplane. Evidently 

'
the fear 

that some aeronautic nihilist may possibly drop a 
bomb upon the Czar's palace has wrought up the gov
ernment to a pitch of neryous fear. The Minister of 
the Interior has given the following instructions to 
his subordinates: 

1. All ascents of flying machines and airships are to 
be carefully watched by the police. 

2. All the aero clubs of'-..Russia must be rqgistered, 
and their members are subject to supervision by the 
secret police. 

• • • • • 
A. good example of the economy often accomplished 

by chemical investigation and discovery is furnished 
in the case of ultramarine. Many years ago when this 
was made by powdering the mineral lapis lazuli, it sold 
for more than its weight in gold. Now that the chem
ist has iliscovered how to make the same .material 
from such cheap substances as kaolin, sodium sulphate 
and carbonate, charcoal, sulphur and rosin, the price Is 
only a few· cents per pound.-American Machinist. 
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A SIMPLE METHOD OF LAYING OUT A SUN DIAL. 

BY 11'. WILLARD BROWNE. 
The sun is a very poor timekeeper. At this time of 

the year it is about a quarter of an hour fast, while 
in February it will be nearly fifteen minutes slow. 
l�or this reason we do not take time from the real 
sun, but from an imaginary sun which comes to merid
ian every twenty-four hours exactly on the second. 
There are only four days in the year when the real 
sun is on time, viz. ,  April 15th, June 15th, September 
1st, and December 25th. A sun dial records the 
real sun's time and not the mean sun's time, " and con
sequently is a very poor timepiece for actual service 
in these days. However, it makes a very attractive 
ornament, and readers of Handy Man's Workshop may 
find it interesting to make a simple dial. It is popu
larly supposed that the laying out of the sun dial 
face is a difficult matter, but this can be done with
out the use of mathematics if the difference between 
the real solar time, the mean solar time, and stand
ard time is clearly understood. Noon, strictly speak
ing, is the moment when the sun comes to meridian ; 
that is, when it is due south of the observer. As we 
have just stated, if we depended upon the real sun 
to mark the noon hour, some of our days would be 
shorter than others. Our watches would have to run 
anywhere up to thirty seconds a day fast and slow 
at different times of the year, in order to keep pace 
with the real sun. The imaginary sun which keeps 
perfect time is not much better for general purposes 
because noon would be different to different observ-

Fig. I .-A SUN DIAL FOR USE AT THE NORTH POLE. 

6rs. A man in New York would have different time 
from a man in Brooklyn. A commuter from the Or
anges would have to set his watch ahead about a min
ute when going to business and back a minute when 
returning home. To avoid all this complication we 
take our time from the mean noon at certain fixed 
meridians just 15 degrees apart. The eastern section 
of the country gets its time from noon at the seventy
fifth meridian west of Greenwich ; central time is 
taken from noon at the ninetieth meridian ; moun
tain time, from the hundred-and-fifth meridian ; and 
Pacific time from the hundred-and-twentieth meridian 
west of Greenwich. Bearing these facts in mind, we 
can proceed to lay out our dial without the use of 
mathematics on the four days above referred to when 
the real sun and the imaginary sun come to meridian 
at the same time. 

First of all, it is absolutely nec.essary that the line 
casting the shadow on the dial face shall be absolutely 
parallel with the axis of the earth. This being the 
case, it makes no difference what the position or form 
of the surface receiving the shadow may be so long 
as . it is rigid. Our problem resolves itself therefore 
into the question of how we shall provide for the plac · 
ing of this shadow-casting line. 

It is perfectly apparent that at the North Pole this 
line would occupy merely an upright position, and a 
dial for such a situation would be similar to Fig. 1. 
At the southern extremity of the earth's axis a simi
lar instrument would be required, except that the hour 
marks would have to number round in the opposite 
direction. 

At the equator an apparatus similar to Fig. 2 has 
been devised. If the shadow-casting line · is to be 
l.arallel to the earth's axis, it is evident that at this 
point it must be periectly horizontal and pointing 
north and south. Just here it may be of interest to 
call attention to the fact that at the equator the sun 
always rises and sets at six o'clock. The most con
venient surface to receive the shadow from a line 
placed as above described would be the interior of a 
talf cylinder ; and if this were equally distant at all 
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_ points from said line, the hour marks would be twelve 

equal divisions of its surface. This same form of sun
dial could be used at any latitude, provided it has an 
arrangement for canting it up ( Fig. 3 )  so as to main
tain the P9Sition of the axis line parallel with the 
earth's axis. 

In latitudes midway between the equator and the 
poles a horizontal form of sun-dial is most commonly 
used, and we will construct ours according to that 
model. 

Fig. 4 affords a general idea of the method of con-

Fig. 2.-A SUN DIAL SUITAlILE FOR USE AT THE 
EQUATOR. 

Etruction. The material should be well-seasoned pine 
for the baseboard, which may consist of two pieces of 
%-inch stock measuring 1 01,6 by 6 inches each, with 
two 12-inch cleats to correspond. In the preparation 
of the gnomon or shadow-casting piece A B O, the essen
tIal featUre is that the angle at B shall invariably 
correspond in degree with the latitude of the locality 
where the dial is to be placed. For instance, since 
Boston is 42 deg. 21 min. north latitude, angle B, if 
the dial is to be used in Boston, must be a shade over 
42 1/3 degrees ; at New York the angle B should be 
40 3/4 degrees. 

The base line of the gnomon should be at least long 
enough to extend two-thirds of the way across the 
board. If  our dial is to be for indoor use only, the 
shadow piece may be constructed of heavy bookbinder's 
pasteboard, but for outdoor exposure it had better be 
made of brass or heavy galvanized sheet iron. Make 
a paper pattern, and get your tinsmith to cut " it out 
for you. The out-of-door sun dial should receive at 
least three good coats of the best white lead paint 
as a protection from the weather. 

Having reached this point, and having assembled 
the various parts, fastening them seCurely in place 
with screws or good wire nails, we are now ready to 
make our markings upon the dial surface for the 
twelve or fourteen hours of daylight during which 
our sunshine clock will be of service. These may be 
made temporarily with lead pencil, and afterward 
lined in with waterproof ink or good black paint. 

It is very essential while placing these lines, of 
course, that the dial shall remain in an absolutely 
fixed position, and that the gnomon shall point ex
actly north and south, as it ought always to do if our 
time is to . be at all accurate. Now, without a survey
or's compass how shall we accomplish this ? Mean 
solar noon in Boston is at sixteen minutes of twelve 
o'clock. By that we mean that at 11 : 44 the imagi
nary sun is directly in the south ; and if at noon on 
Christmas day or any other of the four days above 
mentioned when the imaginary and . real suns coincide, 
we place our dial so that the gnomon, with angle B 

Fig. S.-ll. COliVEX DIAL TILTED TO THE AliGLE OF 

ITS LATITUDE. 

toward the south, casts at either side no shadow what
ever, the shadow that extends from the edge of the 
gnomon marks the hour of XII. At 12 : 44 a line 
drawn along the shadow will be the I o'clock mark 
of the real solar time. With a reliable timepiece in 
hand we may thus proceed to make the necessary 
markings as the hours go by, being careful of course 
to see that the position of the instrument has not 
been altered. The morning hours will bear the same 
relative distances from XII on the opposite side "0' 
the dial. 
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To find the difference between mean solar time and 

the standard time for any locality apply the follow
ing rUle : Ascertain the difference in longitude be
tween the given place and the meridian of the stand
ard time of that locality, as indicated by the following 
table : 

Colonial time is mean solar time of 60th meridian 
Eastern time is mean solar time of 75th meridian 
Central time is mean solar time of 90th meridian 

Mountain time is mean solar time of 105th meridian 
Pacific time is mean solar time of 120th meridian 

Multiply the number of degrees of difference in longi
tude by four, and the result will be the difference of 
time in minutes. 

If the standard meridian is the larger of the two, 
mean solar noon will- occur just as many minutes be
fore 12 o'clock standard time. If it be smaller, the 
time will be so many minutes later. 

To illustrate : 
The meridian of eastern time is 75 deg. 

Longitude of Boston is 71+ deg. 

4 deg. 
Multiply by 4 

16 minutes. 
The meridian of eastern time being the larger, there

fore mean solar noon will occur at 16 minutes' before 

12 o'clock, and the sun dial must be placed so that the 
gnomon casts no shadow at that time. 

Should it be thought desirable to construct a verti
cal sun dial to be attached to the southern wall of a 
House, for instance, the same principles apply as we 
have already laid down, only' be sure to bear in mind 
that the essential angle of the triangular gnomon is 
always the one farthest to the south, and not the one 
resting against the baseboard. It is more than prob
able that the wall to which the dial is to be fastened 
does not face exactly south, so that it will be neces
sary to bend the gnomon slightly to the east or west, 
in order to get the proper direction for its upper edge. 

Having had good success in the construction of one 
or more sun dials made according to the foregoing 
suggestions, possibly it may be thought desirable to 
construct something of a more permanent nature, and 

Ff�'. 4. -CONSTRUCTION OF A HORIZONTAL DIAL. 

the following directions in regard to the use of con
crete for that purpose may be of service. 

In making a mold for the construction of the plane 
portion of the dial, one of two methods may be fol
lowed. " Make a shallow box the exact size and shape 
of this part of the dial. Before the bottom board is 
fastened on, draft upon its interior surface a reversed 
tracing of the markings of a previously constructed 
dial, giving of course also the hour-mark figures. 
These may now be gone over with a V-shaped chisel

" 
if raised markings are desired, or they may be built 
up with modeler's wax if figures indented in the stone 
surface are thought to be more desirable. A thin but 
tapering piece of board should be fastened at the point 
w here the gnomon is to be inserted later on. The en
tire mold should now be thoroughly gone over with 
tallow, to prevent the concrete mixture from sticking 
at any point. 

A good concrete for our purpose may be made of 
two parts sand and one of Portland cement. These 
should be thoroughly mixed before water is added. 
About 20 per cent of water is supposed to be about the 
right proportion to use, but a better rule to follow is 
to continue to add water until the mixture has such a 
consistency that tapping upon it with a fk� trowel 
will bring water t9 the surface. The concrete should 
be allowed to set for five C or six hours before the mold
boards are removed, and, by the way, tht,de should 
have been fastened together with screws. After this 
the stone should be kept moistened every hour or two 
for two or three days to obtain the best results. An
other method of making this part of the dial, though 
the result might not be quite satisfactory, would be 
to fill a shallow box with concrete, working the mark
ings into the surface before it has begun to set very 
much. 

The gnomon may be made of iron by your black
smith neighbor, in which ca!>e it ought to undergo 
some treatment to prevent its rusting ; or it may be 
cast of brass from a wooden model. Having this 
firmly cemented in tlie groove provided for it, we have 
now a dial ready for whatever surroundings. may seem" 
desirable. Concrete stone may be rendered imper
vious to the action of water or frost by the following 
treatment : First, wash it thoroughly with a hot solu-



tion of Castile soap, and after rubbing in and drying, 
apply a solution of alum. 

Since the color of the concrete may not be wholly 
satisfactory for receiving the shadow of the sun, the 
upper surface of our stone may be kept painted with 
lead paint .. or with an insoluble whitewash. 

• I e  • 

EXPERIIIENTAL COLOR IIAKING WITH SIKPLE 
CHEIIICAL SOLUTIONS. 

' BY A. J. JARMAN. 
Color manufacturing to-day is carried out upon a 

very large scale, and so cheaply that it has often been 
considered quite impracticable for the amateur to 
prepare his own colors ; but one should bear in mind 
that the colors so produced are of absolute purity, 
containing no adulteration whatever. Furthermore, 
there is not only an elementary knowledge of chem
istry obtained, but a useful and valuable product, at the 
cost of a very small outlay. 

The following colors can be easily made, without 
the use of special chemical vessels, the one essential 
point being that all the water used should be filtered, 
so as to free it from organic matter and mechanical 
impurities, in the form of iron rust, and sometimes 
small fragments of carbonate of lead, obtained from 
the lead supply piping. 

The following solutions must be made in clean glass 
. bottles, half a dozen strips of glass half an inch wide 

and ten inches long, and half a dozen or more of 
common glass tumblers, and a few sheets of white . 
blotting paper. 

In the clean bottles make up the following chemical 
solutions : 

1. Iodide of potassium, 120 grains dissolved in 10 
ounces of water ; a label being placed thereon with 
the name of the chemical. 

2 .  Bichloride of mercury, 120 grains dissolved in 
10 ounces of hot water, and allowed to become cold. 

3 .  Two drachms of nitrate or acetate of lead dis
solved in 10 ounces of hot water. 

4. Half an ounce of protosulphate of iron dissolved 
in 10 ounces of water. 

5. Half an ounce of ferricyanide of potassium (red 

prussiate of potash ) ,  also dissolved in 10 ounces of 
water. 

6. Half an ounce of bicarbonate of soda dissolved 
in 10 ounces of water. 

7. Two drachms of nitrate of silver dissolved in 10 
ounces of distilled water. 

8. Half an ounce of bichromate of potash dissolved 
in 10 ounces of water. 

Now having all t.hese chemical solutions made, pro
ceed as follows : Pour into one of the tumblers two 
or three ounces of the bichloride of mercury solu
tion, then add carefully half an ounce of the iodide 
of potassium solution ; stir well with one of the glass 
strips, when instantly a beautiful deposit of scarlet 
vermilion will be formed. 

Be careful not to add too much iodide solution, 
because this scarlet vermilion is soluble in a solution 
of iodide of potassium, which may become partially 
or wholly re-dissolved. If this is the case, continue 
to add more of the bichloride of mercury solution, 
when the precipitate will return. Always have the 
mercury solution in excess; this will do no harm. 
The precipitate, or scarlet vermilion, is known 
chemically as �odide of mercury. 

ThE: iodIne, which was ' chemically bound up with 
potassium, was freed when the iodide solution was 
mixed with the bichloride of mercury solution ; there 
being a greater affinity between the iodine and mer
cury than between iodine' and potassium ; hence the 
change. So iodide of potassium and bichloride of 
mercury, when brought together in solution, form 
iodide of mercury and chloride of potassium. 

To purify the color so produced, all that is neces
sary is to allow the precipitate to subside, pour off the 
clear portion ( this contains the chloride of potassium 
which is held i:n solution) ,  pour upon the precipitate 
some clean water. Allow it to subside. About four such 
washings will remove the impurity. Then fold a piece 
cf white blotting paper, about ten inches square, so as 
to form a quarter of the sheet. Open the fold, pour 
into it the wet precipitate, wash out the tumbler', pour 
the washings into the blotting lI.lter, and place the 
blotting filter into another tumbler, or into the same 
one, if more convenient. When the precipitate has be
come well drained, it may be allowed to dry, or be used 
in a moist condition by adding a few drops of gum 
arabic mucilage, being well incorporated with a bone 
or har'd rubber paper knife upon a piece of ground 
glass, or when dry, ground with a pestle . in a small 
mortar, and used as desired. The above description of 
filtering will apply to aU the following colors. 

Pale lemon yellow is made by pouring two or three 
ounces of the lead solution into a clean tumbler, and 
adding half an ounce of the iodide of potassium solu
tion. Stir the mixture well ; the pale yellow pr'ecipi
tate being iodide of lead . Wash the precipitate, and 
filter as for the vermilion. 

Lemon chrome is made by the following mixture : 
Thr'ee ounces of lead solution is poured into a tumbler, 
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and two ounces of the bichromate of potash solution 
poured into it. Stir with a clean glass strip. The 
beautiful rich yellow precipitate is chromate of lead. 

The chromic acid of the bichromate of potash has 
combined with the lead of the lead salt ( owing to the 
greater affinity of these two bodies) ,  so that chromate 
of . lead is formed, and acetate or :nitrate of potash is 
formed as the result of chemical combination. Wash 
the precipitate and filter as befor'e, always using a fresh 
filter paper for each precipitate. Pure white, or car
bonate of lead is made as follows : Pour two ounces of 
the lead solution into a tumbler', add about one ounce 
of the bicarbonate of soda solution ; a dense white 
precipitate of pure carbonate of lead is formed ( white 
lead ) ; the precipitate being washed and filtered as 
before. In this case the carbonic acid, from the bi
carbonate of soda, has attacked the lead from the 
acetate of lead solution, carbonate of lead being 
formed, and acetate of soda. 

Prussian blue is formed by the following mixture : 
Take three ounces of the red prussiate of potash solu- , 
tion in a clean tumbler ; pour into this about three 

. ounces of the ' proto'sulphate of iron solut.ion ; instantly 
a dense, beautiful, rich blue precipitate is produced ; 
stir this well ; the resulting precipitate is Prussian blue. 
In this case the cyanogen that was combined in the red 
prussiate of potash has seized the iron of the proto
sulphate and formed cyanide of iron, while in the 
clear solution, when the precipitate subsides, is held 
the sulphate of potash formed by the reaction. This 
precipitate will take some time to subside. Never 
mind this ; wash this precipitate as before, when it 
will be found that there is one of the finest blue colors 
produced that it is possible to obtain. A beautiful rich 
brick red · is made by pouring into a tumbler four 
ounces of the nitrate of silver solution, then add 
thereto three ounces and a half of the bichromate 
solution ; stir this well with a glass strip ; stir it 
vigorously, because the precipitate is apt to be rather' 
coarse if stirring is not well attended to. This pre
cipitate is chromate of silver, a very permanent· color, 
Although the term brick red is given to it, it is more 
of a purple red, a color in fact that cannot be pro
duced by any other means. By preparing the above 
colors one's self, there is not only great pleasure de
rived, but a knowledge that can only be obtained by ex-
periment. 

. 
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AN INTERESTING PARADOX. 
BY c, S. BOURNE. 

In the demonstration of truths of a scientific charac
ter, it is sometimes surprising to an experimenter to 

WHICH WAY WILL THE AIR FLOW ' 

obtain results seemingly opposed to what we conceive 
to be a natural sequence of means employed. Think
ing it may interest some of the readers of the SCIEN
TIFIC AMERICAN, 1 give the details of a small appara
tus which I constructed some time ago. As shown in 
the accompanying engraving, the device comprises a 
haseboard A, from which rise two supports B B. A 
hollow shaft 0 is supported at each . (lnd by means of 
screws D, threaded through the vertical supports. 
Mounted on the shaft 0 is a hollow drum E, consist
ing of two semi-cylindrical portions eccentrically con
nected to form the offsets

'F at opposite sides of the 
drum. These offset porti,()Il,i1 aJ!� 9pen, and provide 
communication with the interior .,pr- the drum. Close 
to one of the supports B is a box or air chamber G, 
through which the shaft 0 runs. The shaft 0 is pro
vided with an aperture H, communicating with the in
terior of the drum, and an aperture I, communicating 
w ith the interior of the air chamber G. An opening 
J provides communication with the outside air. I 
have asked a number of persons to predict the result 
of rapidly rotating the drum in the direction of the 
arrow ( which was done in this case by drawing a 
cord wound on the shaft) , and all have stated their 
belief to be that the air would be drawn into the drum, 
and would pass through the shaft into the air cham
ber, issuing from the aperture J. In fact, the result 
is a current in the opposite direction, as can readily 
be demonstrated by holding a piece of paper before 
the opening J. The paper will be sucked inward. The 
explanation, of course, is that the centrifugal force of 
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the air in the drum more than balances the condens
ing power before the apertures F F. 

FILTER FOR CISTERNS. 
BY CHARLES BRECHT. 

The accompanying illustration pictures it method of 
filtering the water in a cistern so as to make it fit for 
drinking. This filter may be applied to any cistern by 
Simply filling the cistern with stone or' concrete in such 
a manner as to get an . inverted conical or pyramidal 
bottom. The device comprises a basket A, adapted to 
fit into this conical bottom. The basket is preferably 
made of sheet iron or steel of light gage, and to pre
vent it from rusting should be galvanized. The basket 

A CISTERN FILTER. 

should be attached by means of straps B to the pump 
pipe O. A wire screen E fits across the bottom of the 
basket, and is secured to the pipe 0 just above the per
forated bottom section of the pipe. This forms a small 
chamber D, in which the filtered water collects. Above 
the screen E are placed layers of filtering material, con
sisting first of coarse gravel over which is laid fine 
gravel and then a layer of fine sharp sand. Above

' 
this 

a layer of charcoal should be placed ; then a layer of 
fine sand, a layer of coarse sand, a layer of fine gravel, 
and finally a layer of coarse gravel. Over this is placed 
a coarse wire screen or perforated plate to keep the 
mass in place. 

. 

The idea of this arrangement is to do away with any 
contamination of the water by filtering it only as it is 
used. The wide top of the filtering basket provides a 
large filtering area, while the apex allows as small a 
volume as possible to stand in the filter basket anq 
hecome brackish in case of a long drought. This small 
amount may be thrown away if it is found unfit for use 
and fresh filtered water' quickly obtained, at the same 
time keeping as large a reserve above the filter basket 
as the size of the cistern will permit. 

A CLOSE-CORNER SCREW DRIVER. 

BY HERBERT S. DAVIS. 
The screw driver here illustrated will be a welcome 

a ddition to anyone's kit of tools, as sometimes in a 
close space one cannot turn a regular screw driver 
with any degree of satisfaction, whereas with this 
screw driver by using first one end and then the other 
the screw can be tightened up nicely. 

In use it somewhat resembles an angle wrench. Take 
a piece of 14-inch square tool steel, about 4� inches 
long, and heating it to a fair heat bend one end over 
and form a lip as shown at A, Fig. 1.  Then, turning 
it one-quarter way round ( this is done so that the 
other end clears the work when using) bend. the other 
eud and shape it as at B. Dress up the blades with a 
fil e, making them slightly hollow back of the edge of 
the lip which should be a good 1/64 or 1/32 inch thick. 
Then harden it at as low a heat as possible, and tem
per to a strong ' blue. 

One need not confine himself to this size of steel. 
The device can be made lighter or heavier to suit 
various requirements: 

CLOSE-.CORNER SCREW DRIVER. 

Right here a word on the shape of a screw-driver 
blade may not be amiss. Most of the screw drivers 
the writer has seen have lips of wedge shape as shown 
in Fig. 2. When made like this they have a tendency, 
when in use, to climb out of the slot and damage it 
so that it !s difficult to tighten or loosen the screw. 

The blade should be made as in Fig. 3, slightly hoI· 
low back of the lip. When made this way it will 
catch in the bottom of the slot and will not ride out. 
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RECENTLY PATENTED INVENTIONS. '1 1ating 
Pertaining to Apparel. blade. 

the depth or extent of cutting of the 

FORM-GAGE,-EDITH R. SEXTONE, Chicago, 
Ill. In this patent the invention has for its 
purpose the provision of a gage suitable to 
obtain the shape and measure of different sized 
and proportioned women, for the construction 
of bust forms and stands upon which to drape 
their clothing. 

ATTACHMENT FOR WEARING-APPAREL. 
-A. GOLDBERG, New York, N. Y. By means of 
this attachment the waist dimensions of gar
ments can be altered to adapt them for use by 
persons having different waist" measurements ; 
it obviates the use of a draw string ; requires 
no alteration in the garment to permit its use 
in connection therewith, and is inexpensive to 
manufacture. 

GARMENT-RACK.-B. HARS KOWITCH, New 
York, N. Y. 'I'his rack supports a plurality of 
garments. Two members are employed, one of 
which is normally fixed and the other which 
is normally movable, and these members are 
so connected together that the movable mem
ber may be pulled out longitudinally together 
with the garments supported thereby and may 
then be rota ted to better display the garments. 

HAT-GUARD.-C. H.  SHAW, New York, N. 
Y. This invention is an improvement in hat 
guards, and the inventor has in view such a 
device in which the guard string will be auto
matically drawn within the hat when released 
and the effective length of the string altered 
to snit the convenience of the wearer. 

Electrical Devices. 

ELECTR I C  DETONATOR.-G. A. ALLEN, 
Western Springs, Ill .  More particularly the 
invention relates to detonators of the type 
operated by aid of electricity, the m ore par
ticular purpose being to guard the explosive 
materials and exclude the entrance of moisture, 
so as to preserve in good condition the priming 
and other explosive substancell contained with
in the detonator shell. 

Of Interest to FarDIers. 

INCUBATOR.-E. A .  MAISCH, Anderson, Cal. 
In this electrically heated incubator the in
vention relates more particularly to the con
struction of the heating coils and the egg
supporting trays. Means provide for an even 
temperature at all parts of both trays ; only 
a small quantity of current is consumed and 
the contrivance requires only a simple method 
of regulation. 

BEET DIGGER AND TOPPER.-W. C. 
MAUER, Greeley, Colo. This improvement is in 
beet diggers and toppers, and tlIe device is 
especially adapted for digging and topping 
sugar beets, which are generally planted in 
elevated ridgell, and at spaced distances apart. 
Beets below a certain size are culled or re
jected and the remainder must be topped at 
the crown. 

or General Interes1C. 

Heating and Lighting. 

BOILER-TUBE CLEANER.-'-J. D. THOMP' 
SON, Eureka, Cal. The object here is to pro
vide a cleaner for tubes, which is adapted for 
directing a jet of steam through the boiler 
tubes from their rear, it being possible to use 
the cleaner without dismantling the boiler or 
furnace in any manner and without drawing 
the fire from the furnace. 

ELECTJUCALLY - OPERATED W A T E  R -
HEATER.-J. A. HUNNEWELL, Lowell , Mass. 
The more particular purpose of the inventor 
is to provide a type of heater containing a 
minimum of parts, the latter being so arranged 
that water passes th rough a long tube contain· 
ing a heating coil , the cold water entering at 
one end of this tube and the hot water being 
drawn from the opposite end of the same. 

VACUUM AIR-VALVE.-C. A. DUNHAM, 
Marshalltown, Iowa. This invention pertains 
to certain improvements in vacuum air valves 
intended for use in connection with vacuo-vapor 
heatiug systems, or for any class of heating 
work in which it is desired to vent air from 
the mains, returns,  or other portion of the 
system in which low pressure steam is used. 

Household Utilities. 

WINDOW-SHADE SUPPORT.-C. C. B ROWN, 
Revelstoke, British Columbia, Canada. Th() 
object of this invention is to provide a neW 
and improved window shade support, arranged 
for convenient up and down adjustment on the 
window, to allow moving the shade roller to 
any desired height, and to permit convenient 
manipulation of the window shade. 

FLU SH-TANK.-B .  WALKER, JR., Austin, 
'I'exas. The improvement refers to flush tanks, 
and the aim is to produce a tank having a 
valve of simple construction which will opel" 
ate to close automatically after the water of 
the tank has run off. A further object is to 
provide an improved construction for con
trolling the main lever of. the tank which 
opera tes the flush valve. 

FOLDIKG CRIB OR BED.-E . GUNDELACH, 
New R ochelle, N. Y.  The intention in this 
case is to provide a crib or bed, which is sim· 
pie and durable in construction, exceedingly 
strong and cheap to manufacture, and arranged 
to permit of conveniently folding it into a 
c omparatively small bundle for transportation 
or storing purposes. 

JAR-OPENER.-J. H. SM ITH, Rochester, N. 
Y. The object of the invention is to provide 
an opener for jars containing fruit, vegetables 
and other food stuffs, and arranged for con
venient application to pry the closure open, 
with a view to break the vacuum in the jar 
and the adhesiveness of the closure to the jar, 
thus permitting convenient removal of the 
closure. 

Machines and Mechanical Devices. 

REINFORCEMENT FOR BOOK-LEA VES.-

internal combustion engines for controlling the ( 1213 2 )  C. R. says : Allowing that a 
passage of the spark at the igniter. The cas, man weighIng 300 pounds and 3 ounces weighed 
Ing is supported rigidly so that there can be 300 pounds by spring balance-3 ounces being 
no movement whatsoever, and upon the central lost in centrifugal force at sea level, equator 
shaft the inventor provides a helical contact -what would he weigh at the North Pole, 
member movable longitudinally of the shaft , with 13 miles less of earth under him ? I 
and rotatable therewith. The pitch of tlIe say 295 pounds, as there is leSl! matter to at
helix and position of the helical member on tract. What would he weigh at the top of a 
the s�aft determine the time of closing of the 

I' mountain 5 miles high, eqnator ? Would he 
electrIC current. weigh less than 300 in or over the deepest 

STARTING-CRANK FOR INTERNAL-COM- (5 miles) ocean, equator ? That is, does the 
g U STION ENGINES.-J. A. LAWSON, New , water attract as vigorously as earthy matter ? 
l ork, N. Y, This invention pertains to im- I Will the SCIENTIFIC AMERICAN get a sea cap
provements in cranks for internal combustion I taln to try a common ball with spring bal 
engines, and more particularly to an improved ' ance at sea level, New York, and then over 
means whereby the c rank may be locked to the the deepest ocean abyss ? A. The weight ' of a 
shaft by the mere act of grasping the handle person at different places on the earth is cal
of the crank, and whereby the releasing of culated by the application of Newton's law of 
the handle will release tlIe grip of the crank gravity. The weight is  directly proportional to 
upon the shaft. I the attracting mass, and inversely proportional 

COMBINED TURB INE MUFFLER AND to the squares of the distances between the 
FLY-WHEEL.-J. A. LAWSON, New York, N.  Y. , 

centers of gravity. .The results obtained show 
Mr. Lawson not only utilizes the pressure of ' that a body will weIgh about 1/190 part more 
the gas, but he prevents the high temperature at the poles than at the equator. ( See Young's 
of the gas from injuring the wheel rotated ! "General Astronomy," Chapter V.-The Earth 
thereby. This wheel is so constructed as to I as a Globe. We can send the l>ook for $3, 
operate as a fly wheel, and furthermore h e , postpaid.! The centrifu!:,al force at the 
utilizes the wheel in creating a partial vacuum ' equator IS. 1/289 ; hence, a man or other body 
at the exhaust valve or valves of the engine really weIghing 300 pounds would seem to 
during the cranking or starting of the engine. I weight a trifle less than 299 ponnds at the 

I equator, because of centrifugal force. The loss --- given by you as 3 ounces is too small. At the 
Pertaining to Vehicles. poles a man whose real weight is 300 pounds 

HANDLE-BAR FOR B ICYCLES.-J. R. Lo- I at the equator would weigh 301.5 pounds. 
GAN, Fresno, Cal. The intention in this case The earth's mean diameter may be taken as 
is to provide a bar for bicycles which serves 7,917.6 miles, as given by Young in his latest 
as a receptacle, in which the hose employed in book. The oblateness of the earth is usually 
connection w ith a pump for inflating the tires taken as 2 6  miles. From these figures you will 
may be stored. By stowing the hose, it is see that the equatorial radius is 3,965.3 miles 
a lways at hand ready for use, and by utilizing and tlIe polar radius is 3,952.3 miles. You 
the bar, a receptacle is provided, which is not may disregard the fraction and use only the 
in the way and adds but little cost to the whole numbers. At the pole there is a l ittle 
handle bar. less matter to attract a body, and for this 

WEAR-STRIP FOR CART AND WAGON reason it would weigh a little less, but at the 
B O DIES.-J. T. HAM ILTON, Council Bluffs, Ia. same time it is brought nearer the center of the 
The invention relates to vehicles used for car- , attracting body. It is 3952/3965 as far 
rying grain and similar material which may from the center, and hence the attraction 
leak out at the rear , of the vehicle body. The ( 3965/3952 ) 2  times as great, and the weight 
invention strengthens the parts at this point, is increased to the same degree. The weight 
renders them more durable, and operates posi-, on the top of a mountain 5 miles high at the 
tively as a preventive of the waste of grain equator would be - ( 3965/3970 ) 2  times the 
by leakage. weight at the sea level. We do not know 

NOTE.-Coples 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. 

what change of weight there would be over 
tho deepest ocean. Pendulnm experiments to 
determine this are not easy on a ship, nor is 
accurate weighing very easy on shipboard
certainly not the accurate weighing of a la rge 
weight. Balances for weighing heavy articles 
are not sensitive enough to determine the 
weight to a small fraction of a unit. We may 
say that the water attracts lells than the rocks i of the earth, since it is less dense than the 
rocks. We must leave you with these ex
planations to flgure out the results, since 'we 
do not solve problems for correspondents, as 

Kindly write qnerie3 on separ ate sheets when writing
' you will see by referring to our H ints to 

about other matters, snch as patents, su bscriptions Correspondents. 
books, etc. This will facilitate answering your ques
tions. Be sure and give full name and address on every 
sheet. 

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

( 12129 ) F. A. McD. says : There has 

( 1213 3 )  H .  L .  T .  says : Some years 

EXERC I SING APPAR�TU S.-W. P. STUL�, F. H. CRUMP, Los Angeles, Cal. The main McKee6port, P
h
a.  In

, 
uSI."g

h 
t!e apparatus, It I purpose here is to strengthen the binding edges is .clasped in t e hand WIt t e thumb . on one : of loose sheets to such an extent that the grIp a�d the fingers on the o��er, and the I sheets may be moved upon the posts or other recently been brought out an electrolytic alter

hand I� opened and closed, wleh the arms : binding mechanism without mutilation. An. nating current rectifier, consisting mainly, I 
pend�nt, extended, and bent to the

, 
shoulder, I other purpose is to provide a binding edge understand, of aluminium electrodes immersed 

0: WIth any o�her movement of the a�ms, ad- ' which will be of the same thickness, after rein- in a solution of aluminium chloride. If you 
vlsable or deslrabl;. At �he sam.e . tIme the forcement has been applied, as the main body have ever published any account of the con-
body may be bent mto varlOus pOSItIons. I of the sheet. struction of this apparatus, or know of any 

ago I heard of an instrument used by archi
tects to determine the extent of the sun's 
shadOW for any given condition, at any par
ticular season of the year. Could you in
form me who manufactures or sells this in
strument ? I have made inquiries from a num
ber of the prominent supply houses without 
success. A. We do not know any instrument 
especially for determining the sun's shadow. 
'I'his can be drawn by a protractor when the 
altitude of the sun above the horizon has been 
determined. To find the altitude of the sun 
for any day at noon, when the shadows arc 
shortest since the sun is highest, you should 
have the latitude of the place and the declina
tion of the sun. Subtract the latitude of the 
place from 90 deg. To the remainder add the 
declination from March 21st to September 2 1 st. 

' DVERTISING DE"ICE J E D  such description having been published, I 
T '� , ' • 

..- .  • ow. SING, SPEEDOMETER.-E. SCHN
,
E IDER, XV. Stagl-N Y k N Y I th t th would be p,leased to have y ou advise where I •

. 
ew or , . . n IS m� �nce ': mven· gasse 8, Vienna, Austria. The speedometer, ac- may find the same. A. You will find the electlO. n . has reference to advertlsmg deVl.ces ad- cording to this invention, is connected to an tt f I d t I I trolytic rectifier described with plans ' for its ml mg 0 genera uS

, .
e,. an m.ore pa.r ICU ar y I ordinary c l ock work, which couples a spindle t t f d t d t bl f construction in SUPPLE MENT Nos. 1478, 1 644, o a . ype 0 a ve r  I.smg e.vIce SUI a e . or to an indicator device intermittently for a defi-th f tt t 1679, and in the SCIENTIFIC AM ERICAN, Vol. campaIgn �urposes WI a .vlew 0 a r�c mg nite period of time, so that the index of the the 

d .�tt;ntlOn of the pnbllc to a partIcular indicator is set in: accordance with the speed ���se
N�ap

8�rs 
a��r �:�. c!�!� .!!�h. 7. We send 

can 1 a e. of the spindle at the time. 

co��O�!��;��tio:'r�'
a��s ��EL

d�;�n
a'::;��� R 

C�I��?sR;!��at�� �� ��L���A�� P::;:!���: and especially to such as are employed for , .
' . .  . 

hanging sliding doors such as car doors, barn I allY
l d

separ�tm
t
� c oms according to their sev

doors, and the like. The object is to provide era enomma IOns. It has coin delivery open
a track of improved form which will be re- ings successively decreasing in size, from the 
liable in operation, and further, to p rovide top to the bottom passage, according to the 
improved means for supporting the track. size of the coins, a coin carrier in each pas-

I From the remainder subtract the declination 
( 12130 ) C. C. says : I have quite a from September 21st to March 2 1 st. This 

lot of dry batteries. They have gone dead. givell the angle of altitude of the sun at noon 
I s there any way they could be charged or above the southern horizon. With this angle, 
worked over to put some life into them ? A the shadow cast by any object can easily be 
N othing can be done for dead dry cells to re: drawn. 

sage, means for sweeping the coins into the 
p ockets of each carrier and means for revolv-

Hardware. ing the carriers to finally carry those coins 
STRAINER.--II'. RICHARDSON, New Orleans, remaining in the pooirets over the several de

La. This device is for application to faucets : 
��min�i�n OUtl,::s whereby the coins drop 

vive them "as good as new." Sometimea holes ' ( 12134)  F. Electric Company says : 
are punched in them and they are put into jars Can you favor us with receipt of formula for 
as wet 'cells, getting some current out of them. the silvering of lens mirrors, such as are used 
Sometimes the top is cut out and fresh solu- for marine searchlights on projectors ? A. 
tion of sal ammoniac is put in. The strength You will find in our SUPPLEMENT No. i,671,  
and life of the renewed cell  are not enough to price ten cents, full  and accurate directions 
pay for the labor and cost. for Silvering glass for mirrors. The method 

for straining water and other liquids and ' roug y gravi y. ( 12131)  J. R .  says : Will you kindly is the one now i n  general use b y  precipitating 
silver upon the glass from a solution. With 
cleanliness and care, good results a,re not dif
ficult to obtain. 

thereby removing wiggle'rs bugs an'd other ' SAU SAGE TWI S'I'ING AND LINKING MA- tell me how much per house-power is the sell
sOlid , particles. The object of the invention CHINE.-W. J. COLLINS, New York, N. Y. An I ing price of electricity when it is. generated 
is to provide in such a device a detachable object in this case Is to provide a simple anc] and sold to consumers. I ask thIS question 
straining element, which is easily applied and efficient machine which can be driven from any for the p�rpose of frami�g a lease for a water 
displaced fo r  cleansing and other \,mrposes with. suitable source of power, and which forms power WhICh we a�e tr!l�g �o ha;e i.mpr?ved. 
out removing the device from the faucet. sausage links of uniform length. The links A. t The pri�e of electl'lCIt� m thIS cIty IS 1 0  

may b e  a l s o  formed of different lengths with- cen .s p e r  kilowatt hour, eIther f o r  power o r  NUT-LOCK.-T. HAN�, Walla Walla, Wash. out danger of tearing or injuring the same, lighting purposell. The kilowatt is the more Thi� form o.f nut lock IS much stronger, more and the machine twists the casing so tightly usual unit of measurement because it may be rapIdly applied and removed and may be manu- that it cannot subsequently untwist. more conveniently estimated simply by multi-factured at much less cost on account of its plying the voltage of the current by the simplicity, there are .no key hol:s or cav.ities TRIGGER MECHANI SM.-E. R. WILLIAMS , amperage, e. g. , 10 p.mperes of 250-voit current to become clogged, It automatically adJusts St. Joseph, Mo. The purpose of the inventor gives 2 500 watts or 2 '11 kilowatts ' 746 watts itself to a constantly tightening position and is to. �rovide a �echanism provided with a very or '% of a kilowatt near� are e niv�lent to on� may be removed by simply exerting a holding sensItive auxiliary trigger on the usual or h � k'l Y tt 
q 

1 1 '3 t . I b ' . I orse-power, or one I owa = ! horse-s ran� on a ug y a crow-bar, pIck, or other main trigger, to securely lock the main trigger power. The price varies in different parts tool ,  If the wrench should not be available. and hammer in firing position, and to permit of the country, being higher at remote coal-
MITER-BOX.-W. E. SHUTT S ,  Ellenburg Cen- an easy and quick release of the hammer for burning plants where fuel is expensive, and 

tel', N. Y. This inventor p rovides a box where· firing purposes. lower at hydro-electric generating stations 
In the saw is guided to operate at a variety where power costs nothing. The highest price 
of angles from the perpendicular, while operat· Prime JlIovers and Their A ccessories. we know is 22 cents per kil owatt hour, and the 
ing at various angles on horizontal planes. COMBINED TIMER AND DISTRIBUTER.- l owest 5 cents, the New York price above 
The operative positions may be readily and G. T. B ROWN, New Y ork, N. Y. This invention , quoted being about the average and a fair 
quickly adjusted, and means provide for regu- : is for use in connection with multi-cylinder I price to estimate upon. 

( 1213 5 )  J. D. asks : Are you aware 
of any plan being discovered how the pyramids 
of Egypt were buiIO A. We believe that 
a uthorities upon Egyp tian antiquities are 
agreed as to the probable method of handling 
the stones of the pyramids and the much 
larger statues and obelisks which were moved 
hundreds of miles and set up in place. Man 
power alone can have done the work, and it 
does not seem necessary to suppose any un
known modes were used for doing the work. 
With men' enough, all can be accounted for. 
!<'rescoes exhibit such work going on. Some 
have thought that earth was filled in to form 
an inclined plane as the pyramid was raised 
to the higher portions, and the stones were 
then slid up this 'plane, which was removed 
after the building was completed. In modern 
times such stones have been moved long dis
tances by man power, The base of the statue 
of Peter the Great in St. Petersburg was 
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dragged from FInland to its pres6D.t location 
by men. Its weight is estiJllated at 2,000 tons. 
Iron rails were laid upon which cannon balls 
rolled, and thus the Iiuge block was drawn .!!y 
men. 

NEW BOOKS, ETC. 

KRIECHTIERE UND LURCHE DEUTSOa:r..ANDS. 
By Dr. Kurt Floericke. Kosmos 
Gesellschaft der Naturfreunde. Ge
schaftsstelle Franckh'sche Verlags
handlung in Stuttgart. Price, 50 
cents. 

In this book Dr. FIoericke has presented a 
popular account of the principal reptiles and 
amphibians of Middle Europe. To those who 

are familiar with the German language and 
desire to obtain a general knowledge of an 
interesting class of animals. with()ut delving 
int9 tecbnical detalls, the b09k can be recom
mended. . 
THE FIxED LAw OF PATENTS. By William 

Macomber. Boston : Little, Brown 
& Co., 1909. Large 8vo. ; pp. 1,060. 
Price, $7.50 net. 

In this work Mr. Mac()mber has presented In 
digested form the patent statutes, the decisions 
of the Supreme Court Of the United States, and 
the decisions of the nine Circuit C()urts of Ap
peals, the three constituting what Mr. Macomber 
calls "The Fixed Law of Patents." As a 
piece of compilation and arrangement the book 
is indeed admirable ; as a reference work f9r 
the patent lawyer it will be extremely help
ful. The principles of patent law, although 
fairly few In number and simple in essence, 
have In later years become m()re or less be
fogged in the eff()rt 9f n()n-technical ' judge!! 
to administer' the patent law fairly. In view 
of that fact, any attempt to bring ' something 
like order ()ut ()f a chaos of decisions Is cer
tainly commendable. B ecause the book 
gathers up the appellate law, in the · language 
of decisions, it should be of Interest t() the 
specialist. Unless he has digested the law for 
himself, the specialist wll! hardly have such 
a compilation. Considered as a whole, the 
work may be regarded as an orderly statement 
of the courts' language in important cases, 
and therefore absolutely authoritative. 
INNS AND TAVERNS OF OLD LONDON. By 

Henry C. Shelley. Boston : L. C. 
Page & Co., 1909. 364 pp. Price, $3. 

The subject of Inns and taverns In London 
has always been a fascinating one, and the 
literature concerning them is quite voluminous. 
The present. volume sets, forth the hist9r1cal 
and literary associations of those haunts, to
gether with an account of the m()st notable 
coffee houses, clubs, and pleasure gardens of 
the British metr()polis. The English have al
ways had a reputation of being essentially a 
home-l()vlng people ; still in the seventeenth 
and eighteenth centur!es they seem t() have ex
ercised considerable zeal in creating substi
tutes for that home which they ought t() have 
loved above all else. When the Londoner had 
procured his taverns and Inns, he set to work 
evolving a new species of public resort in the 
c()ffee house. That type of establishment ap
pears t() have been responsible ' for the devel
opm_t of the club as the substitute fmC' the 
home, and then came the age of the pleasure 
garden. Both of the latter survive, the one in 
the form of a more rigid exclusiveness than 
the eighteenth century Londoner would have 
dreamed possible ; the other is so changed 
that frequenters ()f the latter would scarcely 
recognize the relationship. The engravings are 
taken from old prints, and are of great in
terest. The book is beautifully ' printed and 
most attractively bound. 
IMAGINATION IN BUSINESS. By Lorin F. 

Deland. New York :  Harper Brothers, 
1909. 18mo. ; 108 pp. Price, 50 cents 
net. 

This little book contains a number of sbrewd 
essays which deal with a curious phase of busi
ness. It shows the remarkable 'part which 
imagination plays In business, especially to-day. 
LIGHT AND HEAVY TIMBER FRAMING MADE 

EASY. By Fred T. Hodgson. Chi
cago : Fred J. Drake & Co., 1909. 
12mo. ; 395 pp. Price, $1. 

The present w()rk is a copious' treatise on 
the modem practical methods of executing all 
kinds ' of timber framing, fr()m the simple 
scantling shed or lean-to t() the heavy and com
plicated timber bridges, centers, needling, and 
shoring, roughing and railway work, tank 
frames and taper structures, ·and is illustrated 
by 450 engravings and diagrams. 
THE ROll-lANCE OF MODERN MANUFACTURE. 

By Charles R. Gibson. Philadelphia : 
J. B. Lippincott & Co., 1910. 12mo. ; 
320 pp. Prlce, $1.50.  

I n  the present volume t h e  author h a s  en
deavored to trace the evolution of the dif
ferent Industries, and to describe In every
day language the methods of modern manu
facture in all of the principal industries. It 
deals with textile machinery, laundry ma
chinery, needle machinery, thread machinery, 
shoe machinery, manufacture of pottery by 
machinery, paper making, manufacture of 
books, artificial light, ' manufacture of con
fectionery, the mechanical ,baker, clocks and 
watches. manufacture of i ron, making steel 
rails, the railroad and the locomotive, build· 
Ing a ship, and other chapters. The illus
tratioris and diagrams are particularly clear, 
and w e  are glad to note a number of the 

Scientific American. NOVEMBER 1 3, 1909. 

best ones have appearlld first In the SCIENTIFIC ' stands as one o f  the books o f  permsnent im- Advertising hat rack, B. Kl um  • • • • . . . . . •  ' 938,1191 
AMEltICAN, and that they are reprinted prop- portance In this field. Of all the interesting Air compressor, compound, N. A. ChrlStell-
erly credited. and lmportant antobiographles that have seen Allo;::' etc:: '';';';;tii':citidDg ·C.iici;m; · siilco;': 938,742 
MACHINE DRAWING AND DESIGN FOR BEGIN- the light In the last decade ' none perhaps has Goldschmidt , & Well . . . . . . . . . . . . . . . . . .  938,758 

Id I to all la f d Ambulance, C. Mestrovlch • . . . . . . . . . . . . . . . . 938,496 
NEBS. By Henry J. Spooner, C.E. a w er appea c sses 0 rea ers than Anthracene compound, P. Thomaschewskl , 
New York and London : Longmans, the autobiography of Henry Morton Stanley. Arch centeriog form, collapsible, �,61:: 938,617 

Green & Co., 1908. 8vo. ; 266 pp. ; 743 The grim workhouse, the squalid life In Liver- Smith . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  938,718 
illustrations. Price, $1.25. pool, the terrible experiences at sea, his adop' !:�;t!g r:�������: j: t: ��:'e;' : : : : : : : : �U:� 

The author is director and profeasor of tion by a New Orlean� merchant, his life as Atomizer, T. A. De Vilbiss . . . . . . . . . . . . . .  938,648 
mechanical and civil engineering In the Poly- a planter, the enllst�ent In the Confederate ��;�o��I

'
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tecbnic School of Engineering in London, and �rmy, the wonderful pIcture of Shiloh, hlJl life Automobile touring map carrier, H. DaUtz . 938,828 
is the author of valuable works on drawln rn prison and escape, his finding of Livingstone, Axle and making same, steel car, A. C. g the exploration of the Dark Continent, the Ounnlngham . .  . .  . . .  . .  .. . . . . .  . . .  . .  . .  . . .  938,827 
and machine design. The work is an excellent . Axle lubricator, car, Hardy & Droll . . . . . . . .  938,852 
one and the drawings whi�h are reproduced founding of the Congo State, and his closing I Baby cloths, receptacle for, C. Brewer . . . . . .  938,961 , . . years are described with a vig()r of style which , Balloon, dirigible, B. D. Reese . . . . . . . . . .  939, 089 
are thoroughly common sense. Of course, i Band cutter, J. B. Deane . . . • . . . . . . . . . . . . .  938,831 
English practice is slightly different from has rarely been surpassed. The book is beautl- , Barrel head and hoop fastener, Z. Dixon . . . .  938,650 

. fully printed and illustrated and is certain I Basket, C. S. Mooney . . . . . . . . . . . . . . . . . . . .  938,497 
Amencan, but lhe differences are not so t h ' I I i ' I ' Baskets, boxes, etc. , corner iron for, F. W. 
great ' as to militate against the value of this 0 ave a arge sa e, as t appea s to almost Goedeke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,005 

everyone. Battery contact, J. H. Gugler . . . . . . . . . . . .  938,663 book. The questions suitable for examination Bearing, antlfrlction , I. Moss . . . . . . . . . . . . .  939,060 . 
and home work are valuable, but the Board of MECHANICAL DRAWING FOR TRADE SCHOOLS • .  Bearing, roller, O. E. Michaud . . . . 939,051>, 939,01>6 

By Charles C Leeds New Yo k D Bed, folding wall ,  W. O. James . . . . . . . . . . .  938,668 
Education examination papers are worthless . •  r : . Bed spring, Sirr & Kleine . . . . . . . . . . . . . . . . .  938,717 

for American students. Van Nostrand Company, 1909. Ob- Beer, bottling, R. �ull . . . . . . . . . . . . . . . . . . . .  938,1>77 
long 4to ' 58 plates and text. Beer bottltng machme, R. Gull . . . . . . . . . . . .  938,578 A:N ExPERIMENTAL STUDY OF BAGASSE AND . 

. , Belt coupling, G. E. Purple, et al . • . . . . . .  ,. .  938,510 
BAnASSE FuRNACES By E W Kerr PrIce, $2. Belt coupling, G. E. Purple . . • • . • . . . . . . . . . .  938,511 . . . ,  ' Thi k h I I d . h b Belt sander, O. Olsson . . . . . . . . . . . . . . . . . . . .  938,692 
M.E., assisted by E. M. Percy, B.S. s wor on mec an ca rawmg as een I Belt shifting mechanism , A. A. Wood . . . . . . .  938,931 
Baton Rouge 1909. 8vo. · 106 pp. prepared with a purpose in view of thoroughly Belt, sorting, O. Sutter . . . . . • . . . . . . • . . . . . . . . 938 ,1>21 , , ()undin draftsmen and others of the arl- Bench clamp, R. T. Bond . . . . . . . . . . . . . . . . .  938,457 During the last few years the writer, wh() gr g . 

v Bench stop, M. R. Raynesford . . . . . . . . . . . . .. 939,088 
h h f th . t t' of t d t In ()US machinery trades In the prinCIples of i Bending machine, R. A. Carter . . . . . . . . . . . . .  938,556 as c arge 0 e rns ruc Ion s u en s mechanical drawing It is also Intended to Berth, sleeping car, A. West . . . • . . . . . . . . . .  938,929 
the engineering branches of the Audubon Sugar . . . Bevel, jack rafter, C. F. Reum . . . . . . . . . . . . .  938,704 
S h 1 h i it d I b f familIarize them with modem draftIng-room Btnder, H. V. Wagoner . . . . . • . . . . . . . . . . . . 938,621 c 00 , as v s e . .  a arge num er 0 sugar practice. The author does not believe In using Binder, loose leaf, E. P. Webster • . . . . . . . . .  938,530 
factories In L()UISl8.na for the purpose of d I h thi k thi . Binding post, H. E. Leppert . . . • . . . • . . . . .  938,672 

th In d t d In! ti f I mo e s, as e n s s tends to develop Block. See Building block. ga er g a a an . ()rma ()n or c ass- copyists, and In this he is und()ubtedly correct. Blower, air fiue, L. Lunstrum . . . . . . . . . . . 938,495 
room use. In these VISitS he has been par- Book, chec.k, O. S. Sul�r . . . . . . . . . . . . . . . 938,908 
ticularly struck with the lack of uniformit The. author, . who is connected with the Car- Book, foldmg check, C. S. Sultzer . . . . . . . . 938,909 

. Y negIe Techmcal Schools finds that the results Book, manlfoldtng, B. C. Maxwell . . . . . . . . . .  939,149 
in the methods empl()yed for utilIzing bagasse bt In d b thi t 

' . II t Th Book or pad, manifolding, B. O. Maxwell, 
as a fuel both as to the form and ro or- 0 a e y s sys em are exce en . e 939,150, 939,151' , P P plates are on an enlarged scale and the draw- ' Book, pocket check, C. S. Sultzer . . . . . . . . .  938,910 tions as well as to the manipulation of the . ' Bottle capping machine , R. L. Shriner . . . .  11118,612 
furnaces. With a 'view to standardizing as rngs from which they are mllde are well exe· Bottle capping machine , G. K;lrkegaard . . . .  939,141 

. . cuted. There is a bUl of material with nearly Bottle closure, F. W. H. Clay . ; . . . . . . . . . . . .  938,825 far as pOSSible the methods empl()yed, it was I t ' Bottle closure, Caulfman & Best . . . . . . . . . . .  938,971 
decided to conduct a series of Investigations every p a e. Bottle, non-refillable, M. Raymond . . . . . . . . .  938,703 , IRRIGATION ENGINEERING By Herbert 'ar Bottle, non-refillable, R. Riegel . . . . . . . . . . . . 938,706 
the object of which should be to gain a thor- ' . ", .... Bottle, siphon, p. Devarco . . . . . . . . . . . . . . .  938,746 
ough Insight, by general observati()n and by Wilson, C.E. New York : John WIley Bowl, sugar, C. T. McCreery . . . . . . . . . . . . . . .  939,066 

h ' . .  & Sons 1909 8vo ' 625 pp Price Box, M. M. King . . . . . . . . . . . . . . . . . . . . . . . . . 938,590 tests, into t e methods used In LOUIsiana for , . . , . , Box, J. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  938,811 
uUllzing the heat from bagasse. The result $4 net. Box , G. B. Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  939,166 

f th I b h h ' i In I d d In th Th R I tl S · f th U it d Brake beam, C. H. Williams, Jr . . . . . . . . . .  938,535 () e a ors of t e aut or s e u e e e ec ama on erVlce 0 e n e Brake head, adjustable, W. A. Roblscbung . 939,094 
present pamphlet, which gives his views on the States now has 21 projects which have reached Brake mast, H. O. Ostermann . . . . . . . . . . . . .  939,076 
subject most exhaustively and refiects great such a state of completion that water is beiJ;lg Bra��rt�� ������' . .  �.�t.o.��.t�:, 

. . . 
� 

. . :: 939,018 
credit upon the author. furnished settlers for irrigation of their lands. Brick press, S. J. Pink . . . . . • . . . . . . . .  ' . . . . .  938,699 

At this date 675,514 acres are under irrlga. Bristle drying machine, E. R. Zehner . . . . . .  938,542 
LABORATORY NOTES ON IRON AND STEEL ti()n from Reclamation pr()jects and $42,932,- ���� ��1f:.'::.
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of works completed or in progress. The Buckle, cross line, W. D. Wise . . . . . . . . . . . .  \}38,536 reen & CO., 190 . 12mo.. 462 pp. revenues collected to date from projects in Building blocks, mUSical, A. A. Gillin . . . . . 939, 127 

Price, $2.50 net. operation and available under the law for re- ����,g ��
ru

fv�'1iCh!ir 
F.O�t 

. .  : : : : : : : : : : : : : :  ���:� 
These notes were in the first Instance writ- expenditure on future construction amount to Bust pad, A. C. Henderson . . . . . . . . . . . . . .  938,856 

ten for the guidance of the staff In an -iron $1 ,070,596. The present or sixth edition has ��U:�, a::���u�ui�rh�' c�tPn':i��
n
ma�u: 938,970 

and steel works laboratory, which was for some been almost entirely rewritten, bringing up facture of, A. H. Borgstrom . . . . . . . . . . . 938,815 
years under the supervision sf the auth()r, and to date the tremendous progress made in con- But��!:' ����������, . . ����I����: . �' . .  ��� 939,092 where the results of over 40,000 estimatl()ns struction by the Reclamation Service. Since Cable traction 'apparatus, C. J. Eastman . . .  938,655 
were annually placed on record. The methods the last edition important changes have been c

abl��rtli!:,n�� �����':f::::. ��� .I.i���� . ��?:'. 938,847 required to be reliable and rapid, so as to con- produced In the design and In the materials Oalculatlng machtne, J. Brlcken. • . . . . . . . . .  938,550 
trol and keep pace with the manufacturing used In structures on irrigation w()rks as a g���:��m,!::�����efO�'ap����g: �m�i7��; 938,791 
()perations. It was necessary that all the result of the very general adoption of " rein- W. F. Butler . . . . . .  ' . . . . . . . . . . . . . . . . . . .  938,460 
analysts sh()uld. work on identical lines, and forced concrete f()r such works. Oan cover coating machine, G. W. F. 
the accuracy of the methods were tested in Weber et al . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  938,529 

ARCHITECTURAL PERSPECTIVE. By I . P. Can cutter and tapping valve, oil , W. M. 
daily practice and confirmed by other analysts. Hicks. New York : Industrial Pub- Can 

C
d���:' l�beie;C ii�"S�hiliing ' : : : : : : : : : : :  =�:m These notes have been explained and pub- lication Company, 1909. Square Can neck and making the same, milk, R. 

lished, and are for the benefit of. all students. 12mo. ; 38 pp. Price, 50 cents. can.ff!:&ck·, · '';'i;'e�;�,' '  c . .
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8 The general aim of the book has been to set "" 

out a full course of assaying or analysis In full BuiLDING PLANS AND How TO DRAW THEM. g:� ���
e
a�' .!'ea::c�r".;p.;':':ithtg"lt: · w: 938,935 

detail. �"he work is an excellent one, and is By I. P. Hicks. New' York : Indus- M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,719 
certain of a considerable sale. trial Publication Company, 1909. Car 

e��
r ���'.:����' . . �,:,,:I: .  ���'.: . .  �: . �' . .  ��:: 938,789 

MODERN PRACTICE IN MINING. Volume II.  Square 8vo . ; 73 pp. Price, 50 cents. g:�' t�=, %. If. �a��r ' : : : : : : : : : : : : : : : : : :  =� 
The Sinking of Shafts. By R. A. S. Car' grail\ door lock, box, C. 0. ' French . . . . .  938,400 
Radmayne. New York and London : g:�, t�:�:':Tan!re.t;rde���Y.J. ��xFleidi,;g : :  :U:�� 
Longmans, Green -& Co., 1909. 8vo . ;  Legal Notices Car underframe bolster construction, F. . 
275 pp. Price, $2 .25 net. Car ��:el ·�nd";n:';';';il;,g: ·T: · D�n.;h;,e� : : : :  =�;�� 

The sln)rlng of shafts ' f()r the purpose of Carbld and manufacturing same, H. L. 
opening out and developing mineral wealth Carb::'��"r�
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constitutes on e ()f the most important branches g:����e G�
o
�. �ea':�: . : : : : : : : : : : : : : : : : : : ��;�l:i: of mining ; and although a vast amount of Cash register, E. J. von Peln . . . . . . . . . . . . . . .  938,527 

inf()rmatlon respecting such operations is dis- Oaster, E. H. Humphrey . . . . . . . . . . . . . . . . . .  938,867 
seminated throughout the proceedings of the g:�i:�: r.;rnffin,���

I
�. ii��ph�ey: : : : : : : :  �:= 

various mining Institutions, and excellent chap- Casting metals, W. G. Nichols . . . . 938,688, 938,689 
ters are devoted t() the subject In many text- g:����nr�fn�an�a:" g�

e
��'g!.h,;,;n · : : : : : : : :  ra�;� 

books on mining, so far as ,the present writer Cement and other products, making, S. 
kMws, shaft sinking has not hitherto been TRADE MAlik. cem�::

c
�I'iI�w�ik� .�� '�iIllii�; · si.:u�t,;��: ·  �j,� 939,078 

treated from the British standpoint of the DESIGNS paratus and proces .. for laying A D 
work. While the practice described is British COPYRIGHTS etc. Nay . _ . . . . . . . . . . . . . . . . . . . . . . . .' . . .  : . . .  : 939,071 

Ohair. See Folding chair. 
practice, i t  cannot . help but be of interest to INVENTORS are tnvtted to communicate with Chair, M. Thum . . . . . . . . . . . . . . . . . . . . . . . . . . 938,915 . 
the mining engineers in this country. The 11- Munu & Co •• 361 Broadway, New York, or Chair attachment. barber, T. G. Aitkin . . . .  938,937 
lustrations are numer()US and are well exe- 621S F Street, Washin!rton, D. C., in regal'd g�:�r ��t�er�·N:.:.':,':,

e
& �';t';r;,;,n·:::.�::, '::.: ���:ig:: 

euted on a good scale. to securing valid patent protection for their in- Channel bars with taperless fianges , making, 
v e n t i o n ll. Trade-Marks and Copyrill'hts 

H. Sack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,171 
ABEIKA. By D. Randall Maciver and C. Chuck, automatic, H. O. Evans . . . . . . . . . . .  938,_ 

Leonard Woolley. With a chapter on �e:,t:�::
d
;e

c!::rll'n  PateI;lts and F o r e i ll' n 
g����: g�:& !.· F�·S����t�:

d
:: : : : : : : : : : : : : :  =�;� 

Meroitic Inscriptions by F. !,il. Grir- A Free Opinion as to the probable patents- Ohuck lathe, and drilling; W. Kleber . . . . . .  938,873 
fi.th. Oxford : The University Press, Clamping device, J. W. Higgins . . . . . . . . . . . .  938,862 

1909. 4to. ; 56 pp. ; 42 plates. ���!�:r ':=:�� ��: .... ::�yo�::�:� g�I�'!i'�� :;.t:::!�!"d: d�\!:.e'f�;���� : : : ;  ��;� 
This volume is the first of a series which ' a brief description of tbe device In qnest1on. All C
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939,003 
will record the results of explorations In communications are strictly confidentiaL Our Clothes line tightener, Scheurer & Marek . .  939,099 

Hand-Book on Patents will be sent free on Clothes press steam A J Holfman 939 025 Egypt planned and financed by Mr. Eckley B. request. Cluster, wlreiess, R: B: Benjamin . : : : : : : :  938;631 
Coxe, Jr., ()f Philadelphia, and this is the first Ours Is the Oldest agency for soonrlng patents l Olutch actuating mechanism, B. M. W. 
volume of the series t() be known as the Eck- it was establlahed over sixty years ago. Clut=��upi�x"£h.:u;t"d.;rt�" f;'� ' friction: 939,192 
ley B.  Coxe, Jr." Expedition to Nubia. The MUN N  & CO., 36 1 Broadway, New York A. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,772 

diti ' . t b d ted f fi Coal loading apparatus, W. Larsen . . . . . . . . 938,879 expe on IS 0 e con uc , or . ve years on Cock, ball . .  W. J . . Frost . . . .  ; . . . . . . . . . . . . .  938,470 
behalf of the University of Pennsylvania, and Branch Ollice. 626  F St • • Washington, D. C. Colfee machine, C. Nelson • . . .  ; . . . .  " . . . . . .  938,605 
the antiquities that may be obtained wlIl be gg� �����

r
b/,pr�ucr�

l
�t:rt: ·ii. · P�e�ti�� : : :  ;�;� 

presented to the University Museum. The dis- Coloring matter, vat, J. Delnet . . . .  938,618, 938,619 
trict selected f()r the researches Is a part of INDEX OF INVENTIONS co

m� .. t8�1�':;'ld�'::n
t
�?: . .  �������� . . ���: . .  ��

r
: 938,968 

the country which lies between the First and Commmunication , selection in systems of, 
Second Cataracts, and this first volume records For which Letters Patent of the com:u:ica���:.e

��I�ctIV�· .... PP�r�iu� ::,!�!: 939,188 the results obtained In the year 1907. The U lted Stat I d tems of, E. E. Clement . . . . . . . . . . . . . . .  939,186 
plates are beautifully executed, and the mono- n es were ssue Computing machine check stamping mechan-
graph is an important c()ntributlon to the archre- for the Week Ending Oom��in;- t:-ble�

r
w�

t
'X�rl�" : : : : : : : : : : : : :  ��;�� 

ology of a section of the . world concerning 
November 2, 1 909, g�����: ':�t"Jr:�t�':;ch�;'e�' .:n::gf:�t��::n j: 938,458 which very little is kn()wn. H. Wiest . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,118 
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STANLEY, K.C.B. By his Wife Dorothy Concrete receptacle, form or mold for, R. 
Stanley. Cambridge, Mass., and New See note at end of list about copies of these patents.) Conc�t:r:�:-;:�Ie: 'i: 'ii: Wi��t ' : : : : : : : : : : : : :  =�;gosJ: 
York : Houghton, Mifflin & Co. , 1909. Concrete structure, reinforced , G. M. 
8 550 pp Price $5 net ' Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9'"38, 662 vo. ; . " Acid, new mercury salt of para-aminophenyl- . Concret .. structure reinforcing frame, G. M. ' 

Stanley was a remarkable man, and this 1 arslJlic , J. Altschul . . . . . . . . . . . . . . . . . . . . . 938,939 Graham . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  938,661 
rnv�latl' on of hl' s personal l ife and of hI'S keen Adding machine, F. R. McBerty . . . . . . . . . .  938,501 Concrete structures, erectmg reinforced, G. 

660 r � Adding machine actuating mechanism, O. P. M. Graham . . . . . . . . . . . . . . . . . . . . . . . . . .  938, 
and unprejudiced view of men and affairs Wetmore . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  938 ,532 

I 
Concrete w�11 construction, J. Macbeth . . . .  938,678 



NOVEMBER 1 3, 1909. Scientific AlDerican. 
Condenser, C. J. A. Gottlieb . . . . . . . . . . . . . • 938,476 
(Jooling system, L. L. Bogue . . . • . • . . . . . • .  938,814 
Copy holder, I .  H. P" Colleen . . . . . . . . . . . . . .  938,978 

Wood=working 
Machinery Corn shocker, I. T. Leager . . . . . . . . . . . . . . . •  938,595 

Cornel' pieces, machine for cutting and trim-
ming the edges of, C. J. Lysaght .  • . . .  939,144 F I I t-Corner pieces, machine or apparatus for , tln:r ���J:g ��� 
creasing the edges of, C. J. Lysaght • • • •  939,145 boring scrolr.iiawlng edire Corset clarep, S. Ill. li'lorsheim . • . . . . . •  • • •  938,567 monldb,g. m�rtillinlr'; for Cotton chopper, Armstead � Kelley • • . . • • .  938,626 worklng wood in any manCotton ' gathering and glearung machine, O. nero Send for catalogue .L O. Houghton . . . . . . . . . . . . . . . . .. .. . . . . . . 988,864 The Seneca Falla M'rg . Co. !Jliii!!ir: 8::��e:��Cat�,;c�e��ll s.· ·i.indstr;';;d . : : : :  m:� 696 Water St., _ Fall" N. Y. II 

Crane, horn, T. J. Beetham . . . . . . . . . . . . . . . 938,739 '---------------------
Crank, safety, C. C. Ilg . ... . . . . . . . . . . . . . . . . 939,027 E ngi ne a n d  Foot L athes Crate, G. E. Richmond . . . . . . . . . . . . . . . . . .  988,705 
Orow call, C. H. Perdew, Sr . . . . . . . . . . . . . . 939,080 M AC H I N E  S H O P  OUTFITS, TOOLS A N D  
Crusher head, R. Bernhard . . . . .. . .  938,546, 938,953 S U PPLI ES. BE ST MATE R I A LS. BEST 
Curtain and shade hanger, combined win· W O R K M A N S H I P. CATALOG U E  FREE 

Cur�r:'h:Ok,
WM:cga'it� Taft ' : : : : : : : : � : : : :  =�:� SEBASTIAN LATHE CO • •  1 20 Culvert St.,  Cincinnati. O. 

Curtain pole, C. O. Schell . . . . . . . . . . . . . . . . 938,792 
Curving machine, sheet material, C. N. 

Frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,751 
Cushion for the bottoms of . chair legs, etc. , 

W. Maler . . . . . . . . . . . . . . . . . .  : . . . . . . .. . . 938,883 

Foot and Powe- r and Tnrret LatheR, Plan
. erS, Shaper., and Drill Presses. 

SH EPARD LATHE CO •• 133 W. 2d St. Cincinnati, O. 

MAXING ALCOHOL FROM \WOOD WASTE. 
( Oontinued from page 352. ) 

gallon of alcohol, and the process costs 
another 6 cents, the actual cost of produc
tion being therefore about 32 cents. 

The Standard Alcohol Company, own
ers of Messrs. Ewen and Tomlinson's pat
ents, produces a gallon of equally pure 
alcohol from 5.7 cubic feet of sawdust, 
hitherto considered valueless, but costing, 
if bought for manufacturing purposes, at 
the outside 26 cents a ton. The cost of 
conversion and distillation is about 4 
cents a gallon, and the total cost of ma
terials, process, barrels, etc., does not ex-

Cnshion wheel, A. Ellis • • . . . . . . . . . . . . . • . .  938,834 
Cuspidor, G. R. Teschel . . . . . . . . . . . . . . . . . . . . 938,912 
Cuspidor, D. V. Haddock . • . . . . . . . . . • • . • • • •  939,013 
Cut olf, water spont, G. HenkeL . . . . . . . . . . .  938,665 
Cutting machine, sheet material, A. F. Pres-

ton . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . .  938,788 

I . Yoar PATENTS ceed 10 cents a gallon; ncorporate :d f�tz�:!S I The comparative �ost of producing de-

Laws tbe moet llberaL Jlxpense tbe least. Hold meetinp. traoaai:t natured alcohol is still more in the Stand-
Dental instrument, E. L. Chott . • . • • • • • • •  938,640 
DeSiccating machine, E. R. Fillmore • • • • • •. 939,126 
Desk, N. E. Fealy . . . . . . . . . . . . . . . . . . . . . . . . .  939,125 
Die strlppe�, J. H. Ames . . . . . . . . . . . . . . . . .. . 938,940 
Dish washing apparatus, E. Aldrich . . . . • • . .  938,622 
Display apparatus, J. Gaynor . . . . . . . . . . . . .  938,571 
Display can, sheet metal , J. Xavier . . . . . . . .  938,736 
Door and window fastener, sliding, F. H. 

Schlapbach . • . . . • . . . . . . . . . . . .  , . . • . . . . . .  939, 174 
Door hanger, G. T. Buddle . . . . . . . . . . . . . . . . 938,823 
Doors, combined roller support and casting 

for edgewise movable, M. Kurtzon . . . . . .  938,493 
Doors, screen, etc., means for hanging, T. 

Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,004 
Doubletree, G. M. Frink . . . . . . . . . . . . . • • . .  939,002 
Draft eqnallzer, A. V. Burke . . . . . . . . . . . . 938,637 
Drier, H. W. Shepard . . . . . . . . . . . . . . . . . . .  939,l'f5 
Drill, W. C. Whitney . . . . . • .  ., . . . . . . . . . . . .  938,534 

. Driven mechanism, operating device for, R. 
D. Tittle . . . . . . . . . . . . . . . . . . . . . . . '. . . . .  938,726 

Driving and reversing mechanism, F. A. 
Thurston . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  938 ,800 

Driving mechanism, friction, R. & J. Lusse . 939, <>00 
Drum and cymbal beater, bass, A. C. Schip-
. per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,899 

Dust collector and separator, E. H. Frickey. 938, 656 
Dust collector and separator, O. Porbeek . .  938,702 
Dye, vat, P. Fischer . . . . . . . . . . . . . . . . . . . . . 938,565 
Dye, yellow, P. Fischer . . . . . . . . . • • • • • • • . • .  938,566 
Dyeing apparatus, hat, F. Bauer . . . . . . . . . . . . , 938,738 
Egg cabinet and testing attachment, F. J. 

Balgle . . . .  . . . . . . . . .  . . . . . .  . .  . . . .  . .  . .  • . . . 938,629 
Eggs, preserving, W. H. Burns . . . . . . . . . . . 938,965 
Elastic wheel. . M. Schnabel . .  . .  . .  . .  . .  . . . .  938,901 
Electdc furnace, Rochling & Rodenhauser. 939,095 
Electric machine brush, dynamo, H. S. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,604 
Electric machine, dynamo, A. L. Cushman . . 938,558 
Electdc switch, G. W. Hart . . . . . . . . . . . . .  938,664 
Electrical distributing system, A. S. Hub-

bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,865 
Electrical wiring on stand pipes, hood for, 

J. Potterton . . . . . . . . . . . . . . . . . . . . . . . . . . . 939,165 
Electricity, generating, H. S. Blackmore . . . . 939,183 
Electromagnttic device, E. A. Brofos . . . . . .  938,740 
Electromechanical device, G. H. Rowe, 

938,708, 938,700 
Elevating and lowering apparatus, E. P. 

Dandridge . .  . . . . . . . . . .  . .  . .  • . . . .  . . . .  . . .  938,986 
Elevator locking mechanism, G. F. Steed-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,520 
Embroidery machines, pertora tlng or prick-

Ing apparatus for, C. Morlggl . . . • • . . • .  938,884 
Engine. See Internal combustion engine. 
Envelop clipping machine, C. E. Campbell . .  938,741 
Eraser, J. S. Thurman • • • • • • • • • • • • • • • • • • • •  938,725 
Eraser, Ink, F. M. Holder . . . . . . . . . . . . . . . .  928,667 
Evaporating apparatus, S. M. Llllle • • • • . . •  939, 143 
Eyeglass mounting, S. J. Clulee . . , . . . . . . . 938,744 
Fan. pump, and the llke,. centrifugal, J. . Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 939,140 
Fans, blade of centrifugal, O. B. Jacobsen . 939,136 
Faucet and spigot attachment, J. E. Mc-

Lean . . . . . . . . . . . . . . . . . .  , . . .  . . . .  . . .  . .  . . . .  939,069 
Faucet, compound, F. B. Hunter . . . . . . . . . . 938,868 
Feed water heater, U. H. Gibson . • • • . • • • • .  938,573 
Feed water purltler, F. Grieve . . . . . . . . . . . . . 939,110 
Fence clamp, woven wire, J. Fisher: . • • • • • • •  938,564 
Fiber cleaning machine, L. L. Summers • • . •  938,722 
FIle holder, W. O. Shank . . • • • • . . . . • • . . . . •  938,519 
Filling machine, J. F. Haller . . . . . . . . . . . . .  938,482 

businessanywhere. Blanks, By-Laws and forms for makinlr stock ard Company's favor. . 
full�paid for cash. property or services, free. President Stoddard. 
FORM ER SECRETARY OF ARIZONA. resident aJrent for Wood and other vegetable fibers, as is 
many thousand companies. Reference: Any bank in ArIzona generally known, contain a large propor-
STODDARD INCORPORATlNG COMPANY, 8o:1:8000 tion of starchy matter which can be con-PHOENIX, ARIZONA ' 

verted into sugar by treatment with acids. 
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How to Construct 
An .ndependent I nterrupter 

In SCIENTIFIO AMERIC'AN SUPPLEMENT. U U 3. 
A. �'rederlck Collins desoribes fully and clearly with the help of good dmwllljls how an independent multiple 
Interrupter may be oonstructed for a large induction 
coil. 

This artlcle should be read In oonnectlon witn 
Mr. Collins' article In t!CIENTIFIO AMERICAN SUPPLE
M ENT. 1 603. " How to Constrnct a l OB-Mile 
Wirele .. s Telegraph Ontfit." 

two�':.J�:��:fo� ��.J�a?:���;f:.:.:;ents for the 

MUNN Ec. co .• Inc., 361 Broadway, New York 

This process goes on constantly in the 
human body, the stomach being unable 
to digest starch but using its nutritive 
constituents when converted by the di
gestive juices into sugar. 

Tlie same change must be brought 
about in the wood waste before fermenta
tion for the generation of alcQhol is pos
sible. 

For this purpose the wood waste m 
the Standard Company's process is intro
duced into the cylindrical "digester" 
shown in our illustration, the door closed, 
and a mixture of steam and sulphurous 
acid introduced by an internal spray pipe 
while the m achine is revolved. The acid 
acts on the starch in the wood, and at the 
same time the heat volatilizes the turpen
tine and other r'esinous matter in the 
woods used. The digester is lined with Ii. 
special kind of brick to resist acid. 

Upon completion of the digestion, the 
steam and gases are exhausted under 
water, which absorbs the surplus acid and 
liquefies the turpentine. 

Filter, R. S. Browne . . . . . . . . . . . . . . . . . . . . . . 938,636 
FIlter, L. W. & M. Andres . . . . . . . . . . . . . . 938,947 T G d B k f Sf I W Fire alarm, W. Goodchild . . . . . . . . . . . . . . . . .  939,128 WO 00 00 s or ee orkers Fire escape, A. Anderson . . . . . . . • • . . . • . . . •  938,625 
Fire 

au�;��fl�:Sh��Wi��d 
& 

sifo�::!n� • •  �:.��: 938,859 

The treated material is then removed 
from the digester, and carried by con
veyers to the diffusion batteries, upon the 
screens of which it is deposited. There it 
is washed by clean water, which passes 
through all the cells in series, becoming a 
stronger and stronger sugar solution. The 
cells are so arranged that each is filled in 
turn, and each in turn, when it has been 
waShed. longest, receives the fresh water, 
after which it is emptied of the washed 
residues. The liquor is next neutralized 
with lime, any acidity preventing fermen
tation, pumped into a tank and allowed 
to settle, the clear liquid being then 
pumped to the distillery fermenting tanks. 
A special yeast, similar to brewers' yeast, 
is added, and fermentation begin8, from 
this point, the process being no different 
to that of making grain alcohol. 

Flrearm, G. S. Lewis . . . . . . . . . . . . . . . . . . . . .  939,142 
Fish tape coupling, F. A. Swan . . . . . . . . . . . .  938,723 
Fishing' reel line guide, W. A. Austin • • . . • •  938,948 
Flash light, J. Anderson . . . . . . . . . . . . . . . . . . 938,945 
Floor scraping machine, S. Drew . . . . • . . • • .  938,652 
Fluid controlling apparatus, H. Sieben . . . . .  938,613 
Fluid pressure combination lock, W. J. 

Hofstatter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,487 
Flushing apparatns, P. S. Millice . . • • • • . • . .  938, 683 
Flushing apparatus, T. W. Christy • • • . . • .  939,123 
Flushing tank, C. M. Franzhelm • • . • . • .  . ,  . .  938,468 
Folding chair, W. W. Dozier . . . . . . . . . . . . 938,832 
Folding strap or brace, G. C. Locklin . • • • . . .  938,674 
Foot rest, H. S. Phillips • . . . • • • • . . • • • • • • • •  938,697 
Furnace, J. C. Osborne . . . . . . . . . . . . . . . . . . . . 938,693 

- Furnace mechanical charging apparatus, 
blast, L. Geuze . . . . . . . . . . . . . . . . . . . . . . .  938,572 

Fuse, electric time, McPhee & Glllles • • . • • •  939,155 
Fuse holder, J. Eo Graybill .. . . . . . . . . . . . . . . 938,477 
Game H E. Hire . . . . . . . . . . . . . . . . . . . . . . . .  939 ,024 
Garmimt, ' Small & Shelton . . • • . • . . . • . . • • . • •  939, 176 
Garment supporting strap, E. MorriS, Jr . . . .  939,058 
Gas burner, W. F. Cobedesh . . . . . . . . . . . . . .  938,745 
Gas manufacturing, C. B. Tully • • • • • • • • • •  938,919 
Gas plant, peat, J. D. Ollgny • •  ; • . . • • • • . • • •  938,691 
Gearing, A. D. Williamson . . . . . • . . • • • • •  ". 938,805 
Gearing, G. O. Leopold . . . . . . . . . . . . . . . . .. . .  939,042 
Gearing, J. G. Morrison . . . • • . . . . . • • . . • • . •  939,153 
Gearing, A. D. Williamson . . . . . . . . . . . . .. . . 939,179 
Glass cylinders, drawing, H. A. Schnel-

bach . .  . . . . . . . . . . . .  . . . .  . . . .. .  . . . . . .  . . . .  939,101 
Glass tank gatherinl:' pool, A. L. Schram . . .  938,518 
Go-cart, E. C. Moore . . . . . . . . . . . . . . . . . . . . . . . 938,498 
Grab or draft hook, D. A. Busch . . . • • • . . . .  938,551 
Grader and drag, road, E. B. Fritchman . .  939,003 
Grain cleaner and separator, F. Grotenrath 938,576 
Grass catcher, H. B. McGrath . . • . . . . • • • •  939,068 
Grinder, portable and detachable disk, J. 

C. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939.115 
Grinding and pollshlng roll. A. Bevan • • •  938,547 
Grinding machine, G. Larson . . . . . . . . . . . . 939,038 
Grinding machine, lens, F. Buchhop . . . . . . . .  938,459 
Grinding mm, J. Walker . . . .  , . . . . . . . . . . . . . .  988,923 
Grinding solid bodies, machine for, A. J. 

Ericsson . .  . .  . .  . .  . . .  . . .  . . .  . . . .  . .  • . .  . . . .  938,466 
Grip device, intermittent, R. D. Tittle . . . .  938,727 
Gun, J. R. Crabtree . . . . . . . . . .. . . . .  , '  • • • • • •  938,983 
Gun cleaning means, R.. A. Fessenden . . . . .  938,836 
Guns, device for emptying the magazines of 

re""atlng . shot, T. Hardy . . . . . . . . . . . . . . 938,851 
Hair drying apparatus, W. A. Soles . . . . . . . . \l.�!U OO 
Hair pin, B. L. Scott · . . . . . . . . . . . . . .  ' . .  . . . .  938,715 
Hair waver or curler, J. R. Bu . • • . . . . . .  938,552 
Hammer and sight, combined, A. M. Powell 939,085 
Harvester, beet, . H. V. Lee et al . . . . . . . . . . .  938,881 
Harvester, cotton, C. N. Goodwin . . . . . . . . . 
Hat holder, W. R. Evans . . • • • . • . • • . . . . . .  938,998 
Hatch or manhole cover, water tight, M. A. 

Laubeuf . . . . . . . . , . : . . . . . . . . . . . . . . . . . . . .  938,593 
Hay carrier, S. P. Lerch . . . . . .  , . . . . . . . . . . . .  938.775 
Hay press, N. Piquette . . . . . . . . . . . . . . . . . . . . 938,701 
Hay press sweep, N. Piquette • • • • • . • • • • . •  938,700 
Hay rack, E. J. Wells . . . . . . . . . . . . . . . . . . . .  938,9211 
Hay rake and loader, O. J. Olson . . . . . . . . . .  939,157 
Hay rake and loader, combined .... O. Boyer . .  938,959 
Head adjnsting mechanism, u. L. Groh-

mann . . . . . . . . . . .  . . .  . . . .  . .  . . .  . . . .  . .  • . . . . . 938,479 
Headllght bracket and mechanism for turn· 

lug same, automoblle, F. H. Aubeuf . . . . 938,456 
Heater. See Feed water heat .. r. 
Heel sweep, reversibl.. and adjustable, 1. 

H. Brookman . . . . . . . . . . . . . . . . . . . . . . . . . . .  988.963 
Binge, Larkin & Woody . • • • • • . . . . . . . . • • • •  938,669 
Hinge for doors, spring, E. C.  Scruggs . . . . .  938,797 

Hardening, Temper
ing, Annealing and -
Forging of Steel 

By JOSEPH V. WOODWORTH 
Sise 61iC :c91iC inchea. 288 "",ea_ 201 illaatra-tion.. Price $2.60 "".t""id 

TIS is a pmctical work, treating clearly and 
concisely modem processes for the heating, 
annealing, forJPng, weldinl{, hardening and 
tempering of steel, making It a book of great 

value to toolmakers and metal-workin!!" mechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps. 
thread dics, reamcrs, hollow mills, punches and 
dies and various metal-workinjr tools, shear blades, 
saws, fine cutlery and other unplements ' of steel, 
both large and small. The uses to which the lead
in!!" brands of steel may be adapted are discnssed, 
and their treatment for working under different 
conditiQns explained; also special methods for the 
hardening and tempering of special brands. A 
chapter on case·hardcning is also included. 

The American Steel 
Worker 

By E. R. MARKHAM 
Sis. � :c8 inch... 367 pa,.e. 163 i/laelra-tione. Price $2.60 ""etpaid 

THIS is a standard work on selecting, annealing, 
hardening and tempering all grades of steel, 
by an acknowledged authority. The anthor 
has had twenty-five years' practical experi

ence in steel-working, during which time he has 
collected much of the material for this book. Care
ful instructions are sziven for every detail of every 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements : how to tell 
steel when you aee it ; reasons for different steels ; 
how to treat steel in the making of small tools, taps, 
reamers drills, millinl! cutters ; hardening and tem
pering dies ; pack-hardening ; case-hardening ;  an
nealing · heating appsratus i mixtures and baths. 
the best 'kind, and why ; and 111 fact everything that 
a steel-worker would want to know is contained in 
this book. 

OUR SPECIAL OFFER : r:.,�riC�Of;��; 
each, but when the two volumes are .ordered from 
us at one time, we send them prepaid to any address 
in the world on receipt Qf $4.00. 

MUNN &: COMPANY, Inc: Publiahera 
381 Broadway, New York 

Every kind and form of wood has been 
used, but always with the same resUltS, 
a purer alcohol being obtained than that 
which is generally obtained from grain. 
Every stage of the process has . been car
ried on under supervision of U. S. govei'll
ment inspectors, and the usual licenses 
have been taken out. 

Tests have been performed by other 
companies with their own staff in the 
Standard Company's plant, excluding 
everyone who has been connected with 
former experiments, entirely confirming 
the Standard Company's results, and re
sulting in contracts for the use of the 
plant under license. 

The utility of this process tQ lumber
men will immediately be appreciated. The 
refuse burned will be eliminated ; and if 
a hundred tons ' of wood waste a day is 
produced at a mill, 1,2'00 to 1,500 gallons 
of alcohol may be made from it, supply
ing a large quantity of power for other 
purposes, and still leaving the refuse with 
its fuel value but little diminished. The 
resins are extracted from pine and similar 
woods in the process, but the residue dis
charged from the diffusion battery in the 
alcohol process may be made into bri
quettes or charcoal, forming a desirable 
fuel salable ' at a good profit. Smaller 
mills making less than 50 tons of waste 

( Ooncluded on page 360. ) 
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Hog scraping machines, beater tor, W. Gus-

senhoven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,761 
Horse blanket, J. W. Peirce . . . . . . . . . . . . . .  938,787 
Horse releaser, "S tires & Smith . . . . . . . . . . .  938,72,1 
HorseshOe, .J. H. Hershberger • • • • • • • • . • . .  938.858 
Horseshoe , - l'. von Stettina . . . • . • . . .  0 • • • • • •  938,907 
Hose coupling, W. F' . Koper . . . . . . . . . . . . .  939,036 
Hose coupling, I. I. Rose . . . .. . . . . . . . . . . . . 939,096 
Hose coupling, J. E. Ward • . . . • . . . . . . . . .  939,195 
Hose coupling and gasket · therefor, J. E. 

Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,731 Hose coupling, train, A. H. McMasters . . . . 939,()TO 
Hub attaching device, I. S. West . . . . .- . . . . . .  938,804 
Hunting knife, G. P. Riggs . . . . . . . . . . . . . . . 939,091 Hydrocarbon burners, feed system for, J. 

N. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,670 
Ice cream mold gaging attachment, J. A. 

Aubry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,628 
Ice making apparatus, D. J. Havenstrite . . .  938,853 
Infant's band, J. Gundel . . . . . . . . . . . . . . . . . . .  939,012 
Internal combustion engine, G. V. Benson . .  938,633 Jar tray, W. A. Lorenz . . . . . . . . . . . . . . . .  938,675 
Jewelry box, L. -Eo Brown • • • • • • • . . • . . . . .  938,964 Journal box, G. Frowen • • . . • • • • • • • • . . . . . .  938,841 
Journal box torsion lid, T. H. Symington . •  938,523 Key, J. Blaszczyk . . . . . . _ . . . . . . . . . . . . . . . . .  939,184 
Kiln, C. A. Matcham . . . . . . . . . .  ' . . .  . . . .  . . . .  939,049 
Kinematograph and like Instrument, El. A. 

Ivatts . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,135 Knitting machine latch needle, R. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,795 Knob, door, H. S. Lockwood . . . . • • . . . • . . . •  938,776 Knob spindle, 'swlvel, J. R. Fletcher . . . . . . . 939,191 Knockdown box, W. J. Neebes, Jr . . . . . . • • • •  938,887 
Knockdown box, W. L. Howland . . . . . . . . . 939,026 
Labeling machine, F. O. Woodland . . . . • . • •  938,807 
Labeling machine, can, G. F. Rusil . . . . . . . .  938,897 Ladder, J. W. Caldwell . . . . . . . . . . . . . . . . . . .  938,638 
Ladder, ironing board, and clothes rack, 

combined step, J; Watt . • • . . . . . . . . . . .  938,92f 
Lamp, a' F. Smith, reissue . . . . . . . . . . . . ;. 13,033 
Lamp burner, W. E. Gard . . . . . . . . . . . . . . . .  938,754 
Lamp burner, Incandescent, A. A. Jahnke . 939,137 
Lamp holding attachment for miners' caps, 

O. R. Anderson . . . . . . . . . . . . . . . . . . . . . . . . 938,942 
Lamp, incandescent gas, J. Maas . . . . . . . .  938,602 
Lamp socket, cluster, R. B. Benjamin . . . . . . 938,632 
Lamps, adjustable suspension cord for elec-

tric, T. W. Trotter . . . . . . . . . . . . . . . . . .  938,802 
Last lock, F. J. Shainsey, Sr • • . . . . . . . . . . .  938,903 
Lasting machine, C. F. Pym . • • •  938,512 to 938,514 
Lathes, teed for, C. L. Libby . . . . . . . . . . . . . .  939,043 
Leather shredding mills, attrition plate for, 

G. E. Soverelgu . . . . . . . . . . . . . . .. . . . . . . . 938,798 
Llft�'l a�� .l.������ . ���������: .�: .�: .�I��: 938,728 Lifting apparatus, J. H. Gilman . . . . .  " . . .  , 938,755 Lifting jack, L. Willour . . . . . . . . . . . . . • . . •  938,806 
Lime and apparatus therefor, burning, H. 

L. Doherty . . . . . . . . . .  . .  . . . .  . .  . .  . .  . .  . . .  938,987 LInotype and other type casting machines, 
matrix for, O. A. Albrecht . . . . . . . . . . . . 938,938 Liquid cooler, J. D. Hendrix . . • . . • • . • • . • • •  939,021 

Llqnld fuel burner, C. A. Bratten . . • • • • • • • •  939,121 
LiquidS, filling, storing, and discharging In-

fiammable, Clauss & Lewlsson . • • • • • • . .  938,977 Litter carrier trip mechanism and reaction stop, W. Gutenkunst . . . . • • . . . . . . . . . . .  938,579 
Lock, H. G. VOight . .  , . . . . . . . . . . . . . . . . . . . . .  938,921 
Lock, H. F. Weidel . . . . . . . . . . . . . . . . . . . . . . . 938,926 
Lock, H. Eckhardt . .  . . . . . . .  . . . .  . . .  . . . . . .  938,991 
Locomotive ash pan, R. W. Clark . . . . . . . . . . . 938,824 
Log conveyer, Grogan & Henson . . . • • • • • . .  939,011 
Loom, J. Nazarian . . . . . . . . . . . . . . . . . . . . . . 938,886 
Loom maga!'ine, weft replenishing, H. Wy-

man . . .  . .  . .  . .  . .  . . . .  . .  . . . .  . . .  . . . .  . . .  . . .  938,540 
Loom shntt1e picking mechanism, I. E. Pal-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,785 
Loom stop motion, O. A. Sawyer . . . . . . . . . .  938,712 
Loom weft replenishing mecbanlsm, O. A. 

Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,711 
Mall bag catching and dellverlng apparatus, 

T. F. Curtis . .  , . . . . . . .  ; . . . . . . . . . . . . . . . . 938,985 
lIIa11 ponch dellvery apparatus, C. W" 

Broughton . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  938 ,821 
Mainspring winder, G. W. RowerS • • . • • . . .  938,818 
Manifolding pad, B. O. Maxwell • • • • • • • . . .  939, 148 
Marine table, A. , H. Pence . . • . • . • • • • • • • • • • •  938,695 
Marker, self·feedlng, A. G. Gunn . • • • • • • • • .  938,846 
Match safe, F. Shllle . . . . . . . . . . . . . . . . . . . . 939,100 
Matches, combined original package and safe 

for, F. F. Theobald • • .  .,  . . . . . . . . . • . . . •  938,91 3  
Mechanical movement, . G. W.  Hart . . . . . • •  939,193 
Metal box or case, folding; F. Trieschman . . 938,916 
Metal molding, P. T. Kenny . · . . . . . . . . . . . .  938,768 
Metal plates, apparatus for pres$lng parts 

of large dimensions from, M. A. Bour-
geois . . . . . . . . . . . . . . . . . . . . . . ,. . . . . . . . . . .  938,816 

Metal working machinery, C. E. Von Nor-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,803 

Metal working machines, stop for carriages 
of, B. M. W. Hanson . . . . . . . . . . . . . . . . 938,483 

Metals, ores, etc . ,  working, O. Frick . . . . . .  938,752 
MetaUlc bodies, method of and apparatus 

for testing and sorting, J. A. Switzer . . 939,109 
Metalllc leaf, package roll of, W. H. Coe . . 939,189 
Metallic tie and rail fastener, L. McFar-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 939,067 
Metallurgical process, A. G. Betts . . . . .. . . . .  938,634 
Milk, fibrous desiccated, J. A. Just . . . . . . 939,139 
MIlk pasteurizer . and filter, C; O. Stam-

baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939.107 
Milk, utilizing dried, J. A. Just . . . • . .  , . . . .  939,138 
Milking appliance, Henrichsen & Hemming- ' 

sen . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  938,857 
Milking vessel, S. W. Gerster . . . . . . . . . . . . 938.658 
Mine ventilator, M. T. McDonough . . . . . . . . 938,781 
Mines, apparatus for recording bell or like 

signals, especially applicable to, J. 
Russell . .  . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  938.51 6 

�l�::;, P�lfrfc 
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Mixing receptacle, hand, A. Hallenberg . . . .  939,017 
Moistener, antiseptiC finger, Sauer & Pot-

ter " . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  939,098 
Molding machine, C. Mills . . . • . • • • . . . . . . . .  938,684 
Molding machine, C. W. King . • . . . . . . . . . .  939,030 
Molding machine, V. E. Knecht • . . . • . . . . .  939,032 
Mop head and wringer, combined, L. .T. . Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,685 
Moti')n, mechanism for converting rotary Into 

reciprocatory, J. Myrholm . . . . . . . . . . . . . •  939,063 
Motor controller, electric, F. Diehl • • • . . . .  938,649 
MuWer, G. C. Hicks, Jr . . . . . . . . . . . . . . . . .  938,860 
Nailer, automatic clench, P. R. Glass . . . . . 938,474 
Nautical Instrument, C. A. McOalllster . . . . 938,780 
Navigation apparatus, W. J. Chance . . . • . •  938.972 
Necktie fastener, W. J. Reed • • • • • • • • • • . .  938,606 
Necktie holder, Ferguson & Hay • • • • . . • • • .  938,749 
Necktie support, N. D. Nelson . . . . . . . . . . . .  938 , 687 
Nest and brooder, combined trap, Miller & 

Hallenbeck . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,603 
Nut lock, J. McIlwain . • • • • . • . • • • . • • . . . . . .  938 ,503 
Nnt lock, •. E. Robinson . • • • . . • • • • • . • • • . .  938,515 
Nut lock, C. H. Rolf . . . . . . . . . . . . . . . . . . . . . 938,7()T 
Nut lock, Lawson & Wheeler . . . . . . . . . . . . . . 938,880 
Nut lock, A. C. Woodruff . . . . . . . . . . . . . . . . . . .  938,932 
Nut lock, G. B. Martin . . . . . . . . . . . . . . . . . . .  939.048 
Nut lock, H. P. Davies . . . . . . . . . . . . . . . . . . . 939,� 
Nnt making machine, F. R. & . C. E.. Long, 

938,598, 938,599 
Oll burner, W. S. Jenks . . . . . . . . . . . . . . . . . . 939, 009 
Ordnance, ammunition hOisting apparatus 

, for heavy, Dawson & Horne . . . . . . . . . .  938,560 
Ore matter, means for the coocentrirtion by 

amalgamation of values Of metalllc, R. 
Luckenbach . . . . . . . . . . . . . . . . . . . . . .. . . . . . 938,676 

Organ, reed, L. A. McCord • • • • • • • • • •  " . . . . .  939.065 
Outlet box, J. T. Meleady • • • • . . . . .. . . . . • •  938 , 682 
Package tie, Lee & Gray . . . . . . . . . . . . . . . . 939,040 
Packing, hydraulic, F. Hymans . . . . . . . . . . . . 938,870 
Packing ring, C. R. Maples . . . . . . . . . . . . . . .  939.047 
Paints, manufacture of, R. S. Perry . . . . . . .  938,505 
Panel board, A. E. Blackman . . .. . . . . . , . . . . .  938,635 
Panic bolt, H. G. Voight . . . . . . . . . . . . . . . .  938,526 . 
Pantographs, electric control for, A. T. 

Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,936 
Paper bag machine, O. Hesser . . . . . • • • • • • •  938, 486 
Paper bag making machinery, S. Duerden . .  938,653 
Paper box for packing paints, etc. , F. E. 

Cornell , . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  · 938. 981 
Paper, producing translucent, H. Kuhn . • • •  938,877 
Pasteboard with· paper, etc. , machine for 

coating'. W. Keliner . . • • • . . . . . . . . • . • • .  938.586 
Paper, prodUCing translucent, B. Kuhn . . . . .  938,877 
Pasteboard with paper, etc. , machine for 

coating, W. Kellner • • . • . . • . . . . . . • • • • • • •  938,586 
Pasteurlslng apparatus, A. A. Plndstofte . . .  939,162 

�:���u����!":r. a-w.leM:!re����·.·.·.·.·.·. ·. ·. : : :K�:&� 
Penholder, W. B. Grover . . .  _ . . . . . . . . . . . . . . . 938; 760 
Pencil holder, pocket, 'J. O. Helnley . . . .  ' . . .  ' . 988,764 
PencIl point sharpener, A. W. Elsner. _ . . . . . 988, 835 
Pencil sharPener, E. B. Humphrey . . . . . . . . . 989, 183 
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Percolator, C. A. Stelle • • • • • • • • • • • . • • • • • • • •  938,906 
Percolator, simple syrup, S. T. HenseL • . . . •  939,131 
Phe'lOl halogen phthalein compound, W. R. 

OrndorlI . . . • • • . . • • . . • • • . • • • . • • . . • • • . . . 939,075 
Phonogram, F. C. Applegate . • • • . . . . . . .  , > " . 939,120 
Phonograms, making, F. C. Applegate . . . . . .  939,119 
Phonograph records, holder and index for, 

Alexander & Knlckerbocken . . . . . . . . • • • •  938,800 
Phorometer, J. E. Cogan . . . . . . . . . . . . . . . . . . . 938,463 
Piano actions, tool for applying bridles to, 

A. G .  Crawford . . . . . . . . . . . . . . . . . . . . . . . .  938,826 
Piano pedal connection, adjustable, H.' 

Meyer . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  . . . . 939,053 
Pick, C. H. Blow . . . . . . . . . . . . . . . . . . . . . . . . . .  938,955 
Picker stick attacbment, W. D. Park • • • • . . • 938, 694 
Picture apparatus, moving, H. Voege-. • • •  

'
, . • 938,729 

Picture exhibiting machine, F. H. Richards . 938,895 
Picture machines and stereopticons, con· 

trolling switch for moving, T. Taira . . .  939,110 
Pins, etc . ,  machine for manufacturing 

grooved, A. L. Mowry . . . . . . . . . . . . . . . . . . 939,061 
Pipe coupling, G. W. Curry . . . . . . . . . . • . . • . .  938,984 
Pipe coupling, E. Marek . . . . . • . . • • . . • • . .  " . .  939,146 
Pipe lines, device tor passing cables through, 

H .  A. ·Greenan, reissue . . . . . . . . . . . . . . . . . 13,032 
Pistols, etc. , automatic safety appliance for, 

J. Tambour . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,111 
Piston, T. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,481 
Planing macbine, W. A. Robertson . • . . . • . . •  939,003 
Planter, corn, V. F .  Pavey . . . • . . • • . . • • • . • • .  939, 159 
Plow, F. R. Mosher . . . . . . . . . . . . . . . . . . . . . . . .  938,686 
Plow, O. Christensen . . . . . . . . . . . . • • . .  , . • • . • • •  938,975 
Plow attachment, C. W. De Kay . . . . . . . . . . . . 938,647 
Plow attachment, P. Flynn . . . . . . . . . . . . . . . . . 938,839 
Plow, gang, L. A. Hubert . . . . . . . . . . . . . .. . . . .  939,132 
Plow sweep, S. · H. Carpenter . . . . . . . . . • . . . • . 938,639 
Plumbing joint fitting and attachment, W. 

J. & P. M. Forster . . . . . . . . . . . . . . . . . . . . . 939,001 
Popcorn popper, M. H. Hollman . . . . . . . . . . . .  938, 666 
Post card, souvenir, R. Hasbrouck . . . . . . . . . •  938,763 
Poultry hanger, L. F. Henig . . . . . . . . . . . . . . . .  938,765 
Power generator, C.  C.  Tuch . . . . . • . . . . . • . • • 938,918 
Power tacker, portable, M. D. Phelan . . . . . . . 938,508 
Press, S. L. Carter . . . . . . . . . . . . . . . . . . . " . . . . . 938,462 
Press feeding mechanism, automatic, L. C. 

Krummel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,876 
Propeller, M. R. White . . . . . . • . . .  " . . . . • • • . .  938,733 
Propelling device, sbip, M. Franklin . . . . . . . .  938,750 
Propelling means for vessels, T. B. Taylor . 938,911 
Propelling mechanism, boat, B. F. · Jacobs . . .  939,028 
Pruning shears, E.  Arneson . . . . . . . . . . . . . . . . . 938,627 
Pump for automobile tires, H.  Swain . . . . . . .  938 ,522 
Pump for wells, W. H .  Larkin . . . . . . . . . . . . . 938, 878 
Pump, steam. H. L. Thompson . . . . . . . . . . . . . 938,724 
Punch, F. Harling . . . . . . . . . . . . . . . . . . . . . . . . . .  938,580 
Punching holes in metal plates, machine for, 

C.  H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939. 185 
Puzzle, L. W. Pullen . . . . . . . . . . . . . . . . . . . . . . . 938,509 
Puzzle, G. B. Mattbews . . . . . . . . . . . . . . . . . . . .  939 ,050 
Puzzle postal card, N. Olinger . . . . . . . . . . . . . .  939,074 
Rack. See Advertising hat rack. 
Rack, C. J. Hawkins . . . . . . . . . . . . . . . . . . . . . . . 938,854 
Radius averaging instrument, W. H. Bristol. 938,962 
Rail clamp, anchor, A. W. Brand . . . . . . • •  1 " , 938,549 
Rail clamp, guard, G. L. Hall . . . . . . . . . . . . . . 938,848 
Rail i"int, boltIess, F. Kelly . . . . . • . . . . . . • . .  938,587 
Rail way rail anchor, J. M. Scott . . . . . . . . . . . .  938,716 
Railway rail joint, A. P. Finley . . . . . . . . . . . .  938,467 
Railway spike, F. B. Kobert . . . . . . . . . . . . . . . .  938,875 
Railway switch, A. A. Schumacher . . . . . . . . .  938,610 
Railway switcb, street, J. Leith . • . . . . . . . .  '.' 939,041 
Railway switches, device to turn, Ordonez & 

Katz . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 938,889 
Railway tie. L. Wylder . . . . . . . . . . . . .  938,538, 938,539 
Railways, electric controlling and Signaling 

system for, H. E; McDonnell . . . . . . . . . . . .  939,154 
Rake, O. M. Lehigb . . . . . . . . . . . . . . . . . . . . . . . .  938,882 
Raker gage and jointer, J. C .  Gehrman . . . . .  938,472 
Reeds, rattan. etc. , article made trom, H. E. 

Pfennighausen . . . . . . . . . . . . . . . . . . . . . . . . . 938,696 
Refiectors, skirting for, O. A. Mygatt . . . . . . . 939,062 
Refrigerating counter,. E. Carpenter . . . . . . . . . 938,554 
Refrigerator car, Borrowdale & .  Strain . . . . . � 938,958 
Refrigerator, locker, R .  L. Tilghman . . . . . . .  938,620 
Relay, self-locking, J. F. Keely . . . . . . . . . . . . . 938,588 
Replenishing device, J. Chandler . . . . . . . . . . . .  938,557 
Rerailer, O. B. Gran t .  . . . . . . . . . . . . . . . . . . . . . . 938,845 
Resistance unit, H. W. Leonard . . . . • • . . • • . • 938,671 
Retorts and tbe like, measuring feed device 

for, M. Bittrlch . . . . . . . . . . . . . . . . . . . . . . .  938,954 
Reversing mechanism, automatic, H. O. 

Evans . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,997 
Rivet, W. P. Bartel . . . . . . . . . . . . . . . . . . . . . . .  938,812 
Roasting separation process, H. A. Went-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,732 
Rock-like substance, A. D. Ney . . . . . . . . . . . . . 939 ,072 
ROlling fianged bars, H. Sack . . . . . . . . . . . . . . . 939,168 
Rolling flanged bars, universal rolls for, H. 

Sack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,170 
Rolling manganese steel, W. S. Potter • • . . • •  938,893 
RoIling mill, H. Sack . . . . . . . . . . . . . . . . . . . . . . . 939, 169 
Rolling mill, universal H. Sack, 

939,167, 939,172, 939,173 
Roofing joint, metal, L. B. Hunter . . • • . . . . .  938, 869 
Rotary engine, R. F. Schmidt . . . . . . . . . . • • . .  938,714 
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Salve and ointment, non-odorous phenol, N. 

Sulsberger . . . . . . . . . . . . . . . . . . . . . . . . .  , , ' " 938,614 
Sand reel, L. C. Sands . . . . . . . . . . . . . . . . . . . . .  938.609 
Sash fastener, C. A. Hunt . . . . . . . . . . . . . . . . . . 938,584 
Saw attachment, J.  I. Matthews . " . . . . . . . . .  939,051 
Saw handle, adjustable and detacbable, R. 

E. Martin . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . . 938,680 
Saw jointe" J. Bohyer . . . . . . . . . . . . . . . . . . . . .  938,957 
Scraper, hog, J .  F. Lawson . . . . . . . . .  " . . . . . . •  938,594 
Screw jack, C. V. Fowler . . . . . . . . . . . . . . . . . .  938,840 
Screw threading implement, G. F. Chap-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938,973 
Seal, W. CoIlins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,979 
Seal lock, W. K. Blodgett . . . . . . . . . . . . • . . . .  938 , 813 
Seals on papers, device for impressing, F. 

Gottschalk . . . . . . . . . . . . . . . . . . . . .  938,756, 938,757 
Seaming machine, tinner's double, H. Poell . 939,083 
SectiJn liner, E.  B. Kerst . . . . . . . . . . . . . • . . . .  938,769 
Seeder, G .  A. Knoblock . . . . . . . . . . . . . . . . . • . .  938,492 
Seeding device, Pricer & Bartow . . .  . . . . . . . . .  939,087 
Separator, E. · H. Frickey . . . . . . . . . . . . . . . . . . . .  938,657 
Sewing machine, lock sUtch, F. W. Merrick. 939,152 
Sewing shank�eyed buttons, machine for, J. 

Perley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  939,161 
Shade roller and curtain bracket, combined, 

C. Wright . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  ' "  938,934 
Shade roller bracket, window, V. T. Craw-

ford . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  938,642 
Shaft coupling, L. A. Westman . . . . . . . . . . . . . 938,531 
Shaft detaching device, M. P. Powell, Jr . . .  938,890 
Sharpening lawn mowers, skates, etc . ,  ma-

chine for, J. L. Kyle . . . . . . . . . . . . . . . . . . . 938 ,494 
Shears, A. J. Baur . . . . . . . . . . . . . . . . . . . . . . . . .  938, 630 
Sheet feedln� apparatus, A. S. Allen . . . . . . . 939,182 
Sheet feeding machine, B. R. Stickney . . . . . .  939,177 
Shelf, hanging, .J. E. Lee . . . . . . . . . . . . . . . . . . . 938,596 
Sbip, H. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  938,645 
Ship cleaner, H. Scbwartz . . . . . . . . . . . . . . . . . . 938,794 
Shipping cylinder cap, C. SCbraudenbach . . . . . 938,793 
Sbock absorbing pad, L. R. Nodine . . . . . . . . .  938,504 
Shock loader, J. B. Scbuman . . . . . . . . . . . . . . .  938,611 
Shoe shank randing and cutting-in machine, 

Gooding & Tatt . . . . . . . . . . . . . . . . . . . . . . . .  939,007 
Sboe, sporting, D. J. Golden . . . . . . . . . . . . . . . .  938,843 
Sboe tree, A. H .  Taft . . . . . . . . . . . . . . . . . . . . . .  938, 615 
Shoes, machine for pressing and shaping the 

backs of, Smith & Hadsell . . . . . . . . . . . . .  939,105 
Shovel and hoe, combined, D. B. Hartwell . .  939,019 
Shredding machine, Williams & Frickey . . . .  938,734 
Shutter fastener or bower, G. E,rwln . . . . • . . .  938,748 
Sign, advertising, A. Russell . . . . . . . . . . . . . . . .  938,710 
Signal transmitting and receiving apparatus, 

electrical, Dawson & Buckham . . . • . . . . . .  938,830 
Sink. kitcben, W. J. Reed . . . . . . . . • . • • • . • • •  938.607 
Siphon, beverage, H. J. Schmitt . . • • • • • • . • • •  938,517 
Skirt marker, F. C.  Luetby . . . . . . . . • • . . • • • • . 938,677 
Sleigb, selt-r,rcpelled, .T. H. Hayes . . . • . . • . . • 939. 104 
Small arm, J. Tambour . . . . . . . . . . . . . . . . . . . . . . 939.112 
Soldering machine, can. C. W. Sleeper . . . . . .  939,104 
Soles for boots and shoes, making, O. C. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,829 
Speed apparatus, variable, E. C. Marble . . . .  938,679 
Speed indicator. W. Schaufelberger . . , . . . . . . .  938,898 
Spindle. See Knob spindle. 
Spring structure, H. Reidenbach . . . . . . . . . . . .  939,090 
Stacker, hay, E. G .  Carter . . . . . . . . . . . . . . . . .  938.461 
Stall' guard, J. Lalonde . . .  . . . . . . . . . . . . . . . .  938,771 
Stamps, automatic machine for attaching 

postage, H. S. Brewington . . . . . . . . . . . . . .  938,820 
Steel ingots, treating manganese, W. S. 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938,892 
Steel, man!,anese, W. S. Potter . . . . . . . . . . . . . 939,084 
Steel. producing finished sbapes trom man-

ganese, W. S. Potter ... . . . . . . . . . . . . . . . . .  939,164 
Steel. producing finlsbed sbapes of man-

ganese, W. S. Potte� . . . . . . . . . . . . . . . . . . . 938,891 Steel, treating mftnganese, W. S. Potter . . . .  989,163 
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A Prodigy in Power 
Is This Engine ! 

APcirtable Power Plant, Complete iDltHlf 
Here's a new type of gasoline engino 

that h as scored a tremendous snccess. 
I A prodigy In power. Note how it dif· 

fers in looks from ordinary lrasoline 
engines. 

This Is the key to its greatness. It's 
a complete, portable Power Plant I Nee4s no cement foundation-no an· 

chor posts-no belts-no arms, 
Always ready any time, anJ'· 

where I 

engine is just what you 
for farm or c o u n t ry 

Clamps to anypump 
standard. Works in any well. 
Pampo 800 to l000 .aII ..... .... r .0 .... 

r:-':"""-:-.:;==� C ....... tfr_ iDCoIdoll Wealher. Cannot o v e rh eat. Has 
pulley for runninlr light ma
chinery. Can be detached 

and taken anywhere IIasily. Affords FIRE PRO. 
TECTION. Same high grade as best automobile 
enll'ines. Equal in quality to high-powered Fuller & 
Johnson Engines, known the world over. ", Simplest, 
neatest, strongest, handiest,most adaptablelittleen
gino on the market. Costs less than a good windmilL 
Write for catalog, price and name of neares t agent. 

.'uller &Johaaoa Mf,. Ce. 455 H.....,. St , Macli_, Wi .. EstabliBhed 11:140. 1"JlI) 

MEN WANTED 
1200 men $692 profit �.!!;��, 
average - per day 

SeDing "WEAR-EVER" Aluminum 
Specialti"" 

Half of these men had . no previous experie"llce· 
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us show you wha.t others have <.lont:. Address 
The AlamiDam Ceoki� UteDlil Co., D .. k 25, Pittobura, P .. 

Opportunity lnocls. but don 'I expect th, dO(Jr to k licled in. 

Deaf Persons 
after trying electrical and 
other devices find that the 

O t o p hone 
is the best thing in aids to nearing-
� ���ll':�P�ti�::;:�::�!rd 
aK'aio8t the ear, �ot Jnserted. 
Reproduces natural voice tone. 
very . effectively ; no " buzzing;" 
Manufactured jn our Aurg:!cal 
Instrument d ep a rtm e n t .  Our 
TRIAL offer and testimonials 
wUl interest you. 

Send to-day for illU8trated dook
M K.  

�� Optician 
Manufacturer of Surgical Instruments and Electl'ical Appliances 

108 Ea8t !Sd Street, New York 

a ligh' 
more brill ian' �&n ciiy gas, or elec
tricity. Simple� odorless. clean, safe and dur .. 
bIe; il revolutionizinc lighiing everywhere. Bi,l •• t Money Maker for Agent. 
Needed in enry home. "Ever,. lamp guaranteed. 
Selll itself. .Ask our neares' office how 1011 e&Il 
get a lamp free or apply for apncy proposition
THII IlAIITLII LAMP CO. of ...... rI... De.k 11 9  
ChioaCo, PlJrtlIDd, 0"" WatClI'bUl'7, COIIDo WIDnlpes:. em. 

rlnstru(tive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each lIy mail 
ARTIFICIAL STONE. B y  L. P. Ford. A 

paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI
CAN SUPPLEMENT 1500. 

THE S H RINKAGE AND WARPING 
OF TIM BER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illu strated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT. 
ING OR RECO RDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illnstrated. SCIEN
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT _V ISION S PECTROSCOPES. 
By T. H .  Blakesley, M.A. An admirahly 
written. instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME
RICAN SUPPLEMENTS 720 and 793 de
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 7 61, 767. 641. 

Price 1 0  Cents each, by mail 
Order through yonr newsdealer o r  from 

MUNN & COMPANY. Inc. 
361 Broaclwa.y New York 

American. 
( Ooncluded froin page 359;) 

a day may profitably combine to operate 
a joint distillery for the conversion of 
their refuse into alcohol. 

Whereas it may be not a little alarming 
to the prohibitionists to suggest that a 
drinkable alcohol may be so cheaply made 
from sawdust. much as one may deprecate 
the manufacture of artificial wines and 
liquors and adulteration with alcohol, it 
is at least satisfactory that the product 
of the new process is actually purer than 
that made from grain. 

• • • 

TRIALS OF THE " NORTH DAKOTA." 
(Oontinued from page �52. ) 

that of the motors being identical. 
The five trials of the "North Dakota" 

over the mile course gave the following 
speeds : 22.25, 21.48, 22.13, 21.51,  and 23.13,  
the average speed working out at 21.83 
knots. She thus not only exceeded the mean 
speed of the "Delaware" by 0.39 knot, 
but the turbines exceeded the reciprocat
ing engines by over 5000 horse-power. 
The maximum number of revolutions of 
her propellers was 286 a minute, and it 
was found that 263 revolutions were 
sufficient to maintain the contract speed 
of 21 knots. 

In tp.e four-hour test under full power 
the "North Dakota" made 21.71 knots for 
the first two hours, and 21.64 knots in 
the third hour. On the fourth mile the 
failure of a tube in one of the boilers 
necessitated the shutting down of four 
out of the fourteen boilers ; but even 
under this greatly reduced power, the 
speed of the ship was exactly 21 knots. 

A feature which, from the military 
standpoint, is of the greatest importance 
is the remarkable steadiness of the ship, 
even when the turbines are being pushed 
to the limit. Throughout the greater 
part of the length of the ship it was 
scarcely possible to tell, from any vibra
tion, that the engines were in motion. 
This is a feature which is particularly 
appreciated by ordnance officers ; since 
the vibration which is noticeable on ships 
driven by reciprocating engines is more 
or less disturbing to the gun sights. The 
"North Dakota," which is considerably 
the largest warship yet built for our navy, 
has been constructed in record time ; and 
the Fore River Company is to be con
gratulated on the fact that, had it not 
been for delays in the furnishing of 
armor, they would have cut down the 
record for construction even more than 
they have. Her dimensions are : Total 
length, 518 feet 9 inches ; beam, 85 feet 
2% inches ; draft on trial, 27 feet ; dis
I11acement on trial, 20.000 tons. She is 
the most completely armored ship afloat. 
Her main belt. 7 feet 6 inches wide, 
tapers from 10 inches at its bottom edge 
to 12 inches at its top edge. Above this, 
extending to the gun deck, is a second 
belt 8 feet wide, tapering from 10 inches 
at its bottom edge to 8 inches at the top. 
The 5-inch guns have a protection of 5 
inches of armor, and the main turrets and 
barbettes are protected by 11 inches. 

The lines of the ship are' particularly 
fine, in fact. as fine as those of our 
armored cruisers. She will prove to be a 
splendid vessel when heading into a 
heavy sea ; for not only has she freeboard, 
due to her forecastle deck, of 27 feet, but 
she is given a very pronounced outward 
flare, which should serve to lift her com
fortably over the waves, and enable the 
ship to be driven at full speed in heavy 
weather. An innovation is the placing of 
the officers' quarters forward under the 
forecastle deck and in the superstructure 
·immediately abaft of the two forward 
turrets. 

The battery is mounted on the longi
tudinal axis of the ship, a '  disposition I 
which originated with our Construction ' 
Department, and is being followed by 
some foreign navies. The placing of all 
the guns on the center line enables the 
whole battery to be trained on either 
beam. giving the ship a broadside dis
charge either to I10rt or starboard of ten 
12-1nch 

. 
guns. This arrangement, it is : 

true, weakens the end-on fire, which, in I 
( Ooncluded on paOf3 361.)  
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Home-Made 
Experimental Apparatus 

I n  addition t o  the follOWing articles, the 
Scientific American Supplement has published 
innumerable papers of immense practical value. 
of which over 17, 000 o re listed in a carefully 
prepared catalogue, which will be serit free · of 
charge to any address. Copies of the Scientific 
American Supplement cost 10 cents each. 

If there is any SCientific, mechanical, or en .. 
gineering subject on which special information 
Is deSired, some papers w!ll be found In this 
catalogue, in which it Is fully discussed by 
competent authority. 

A few of the many valuable articleS on the 
making of experimental apparatus at home are 
given In the following list : 

ELECTRIC LIGHTING FOR AlIU.TEURS. 
The article tells how a small and simple ex� 
pe�im�ntal installation can be set up at home. 
SClentlfic American Supplement 1551. 

AN ELJ;:CTRIC CHIME AND HOW IT KAY BE CONSTRUCTED AT HOME, is described in SCientific American Supplement 1566. 
THE CONSTRUCTION OF AN ELECTRIC 

THERMOSTAT Is explained In Scientific Ameri
can S1lllplement 1566. 

HOW TO MAKE A l00-MILE WIRELESS 
TELEGRAPH OUTFIT Is told by A. Frederick 
Collins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA
TEUR'S USE is so plainly described In Soien. 
tific American Supplement 1572 that anyone can 
make it. 

A Yo-H. -P. ALTERNATING CURRENT DY-
' 

NAMO. Scientific American Supplement 1558. 
THE CONSTRUCTION OF A SIMPLE PHO. 

TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS Is simply explained in Scientiflo 
American Supplement 1574. 

A SIMPLE OAMERA-SHUTTER MADE· OUT 
OF A PASTEBOARD BOX. PINS, AND A 
RUBBER BAND is the subject of an article In 
Seien tific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID
ING MACHINE is explained In Scientifio Ameri
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In . this article it Is shown how a lamp cbimney 
may serve to indicate the pressure in the in
terior of a liquid ; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulic tonrnique, an aspirator, and intermit
tent siphon ; to demonstrate the ascent of liquid8 
in exhaustive tubes ; to illustrate the phenomena 
of the bursting bladder and ot the expansive 

I58�� of gases. Scientific American Supplement 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS
UREMENTS is described In Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN· 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Soientiflo 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP. 
PARATUS WHICH CAN BE USED TO OB
TAIN EITHER D' ARSONV AL OR OUDIN CUR
RENTS is described In Soientiflc American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one .. 
pint Leyden jars, and -an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described In Scientifio American Suppl&o 
menta 1363 and 1381, 

THE LOCATION AND ERECTION OF A 100. 
MILE ' WIRELESS TELEGRAPH STATION Is 
clearly explained, with the help of diagrams, 
In Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A l00·MILE WIRELESS TELEGRAPH OUT
FIT, illustrated with diagrams, Scientific Ameri
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555, 

THE DEMAGNETIZATION OF A WATOH I. 
thoroughly described in Scientific American Sup .. 
plement 1561. 

HOW A OALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
wltb tbe help of illustrations, in Scientifio 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT Is outlined 
in Scientific American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
are contained in Scientific American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 14
7�:plained in Scientific American Supplement 

THE BUILDING OF A STORAGE BATTERY 14
3g�scrlbed In Scientifio American Supplement 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described In Scientific American Sup. 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri
can Supplement 1595. 

Good articles on INDUCTION COILS are con· 
tained in Scientific American Supplements 1&14, 
1522. and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966, 

A MODEL STEAM ENGINE Is thoroughly de. 
scribed in Scientific Americ�n Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex. 
plained in Scientifio American Supplements 1561 , 1563, and 1566. 

ANEROID BAROMETERS, Scientifio American - · "plement. 1500 and 1554. 

m!tv.;,!l4�R 
BATH, Scientific American Supple· 

A CHEAP LATHE UPON WHICH llUOH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained In Scientific 
American Supplement 1562. 

Each number of the Scientiflo Amerioan Sup. 
plement costs 10 cents by mall. 

Order trom your newsdealer or from 
MUNN &: CO., Inc., 361 Broadway, New York 

"""------- --_ .... _---------, 
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Classified Advertisements 
Advertising in tbis column is 75 cents a line. No iess 

than four nor more than ten line8 accepted. Count 
Beven words to. tqe J ine. All orders must be accom� 
panied by a remittance. Further information sent on 
request . .. 

READ THIS COLU MN CARE F'ULLY.-You will find 
inquiries for certain classes of articles n umbered in 
consecutive order. If you manufacture tbeE'e goods 
write us at once and we will Bend you the name and 
address of the party desiring the information. rrbere 
is no charge for this servico. In every case i t  is 
n ec essary to give the D umber of the inquiry. 
Wbere manufacturers do not respond promptly tbe 
inquiry may be repeate<l. MUNN & CO •• Inc. 

B U S I N E S S  O P P O RT U N I T I E S .  

BUlL D A $5,000 BUSINESS in two years. Let u s  start 
YOli in the collection business. No capital needed i big 
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plans. Am. Collection Service, 23 State St., Detroit, Mi cb. 

Inquiry N o. 88tilS.-WRnted to buy nickeloid for 
buttons. , 

MANUFACTURERS.-Bids wanted for small inter
nally geared friction clutcbes. from 3 to 6 incbes diam
eter. Answer. Room 1111, lnatiron Buildinll. New 
York City. 

L I STS O F  M A N U F A C T U R E RS. 

COMPLETE LISTS of mannfacturers in all Unes sup· 
plied at sbort notice at moderate rates. Small and 
�r�i\�s ]t:�6�)�
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i:t ad�!��:.pri��·dr::� 
Munn & Co., Inc., List Department. Box 713. New York. 

Inquiry No. 902ti.-Wanted, address of parties 
who make •. in var I l  or other metals having a low co
effiCIent of expansion. 

A LIST. O F  1 ,500 IDlDing and consu lting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co • • Inc., List IJepart· 
ment. Box 173, New Y ork. 

I n quiry No. 9028. - Wanted, to buy a wasbing 
machine that is run by a coil sprmg motor. 

Inquiry No. 9029. - Wanted. catalogues and all 
information on machinery for braiding straw in manu- . 
facturing straw hats. 

I n qu iry No. 9030.-Wanted. tbe address of firms 
manufacturing a wood Ober bottle and CRl:le made from 
same material. 

I n q nil'Y N o .  9034:.-For mannfacturer� of machin
ery that cou ld reduce stumps to kindling wODd. 

Inqu iry No. 903ti.-Wanted, tbe address of tbe 
manufacturers of " Cycle Ball Bearing Suspenders." 

( Concluded from page 360. ) 
these ships, consists of only four guns, 

as against six guns in several foreign 

navies ; but it is the belief of our naval 

officers that future engagements will be 

fought almost entirely broadside to broad· 

sid.e. Personally, we are inclined to the 

belief that if the third and fourth turrets 

were staggered, the third being moved 

ati�!:�N�o 
a
�';:::;'i;g<:,,"s�t;:;� g':,tM,rs��r �.:'��njg� over to starboard and the fourth turret 

free booklet. Tells bow. Heacock, 1279, Lockport. N. Y. 
Inquiry No. sIn S.-For manufacturers of "Wydt's 

Electro·Catalytic Sparking Plug." 
LOCA L REPRERENTATIVE WANTE D.-Splendid 

Income assured right man to act as onr representative 
after �earning our business thoroughly by mail. Former 
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b.uSlness. No soliciting or travel iojl. 'rbis is an exceptlODal opportunity for a man in your section to get into a big payinll business without capital and become iude-
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ll::i Estate Co., Suite 378. Marden Bldg .• Wasbington, D. C. 

Inquiry No. 1S987.-Wanted. tbe manufacturers of 
�:te�:.

n Winkle Woods & Sons, and tbe Weber power 

E D U C AT I O N A L. 

CIVIL SER VICE EMPLO V EES are paid well for easy 
work :  examinations of all kinds Boon ; expert advice. 
sample questions ard Booklet 40 deBcrlbin�

E
o8it .onB 
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Inq uiry No. 1S99ti.-Wanted addresses of manu· 
����

u
:t1���.

f machinery for working orange wood manl-

PA T E N T S  F O R  SA L E .  

FOR SALE.-Patent No. 936.Ul. Improvements on 
airshtps and aeroplanes. For further information 
write to A. E. G. Lubke, 852 Clayton Street, San Fran· 
cisco, Cal. 

Inqniry No. 8990. -For information regardin� 
sboes not made of leatber but similar to tbe same and 
are as durabJe. 

FOR SALE. -Patent for preserving and purifying 
milk and cr�8:m to keep indef1nitely in sealed cans, and 
for PasteurIZIng in 5 aud lO-gallon tanks for commercial 
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rticulars address Mr. A. V. Russell, 

Inquiry No. 9001 .-For the address of progressive 
manufacturers of frllt! jars. 

FOR SALE. Patent No. 900,457. An improved latbe 
rest tor holding cyl indArswhile being bored in aulen�ine 
�t:'�on��r 

f
V'�ber particulars address A. E.�Wblting, 

Inquiry No. 9010.-Wanted to ·buy a " Rector 
Help-a-Pbone." . 

FOR SALE. - Combined folding ironimr table and 
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manufactured for 85c. each. Must sell .  Send offer or 
write for particulars. 'l' heo. (). Krings, Clarinda, Iowa. 

Inqu iry No. 9014.-F'or manufacturers of mao 
chiner,y, supplies, etc. , to equip a small plant for the 
maDu.t�cture of iridium-tipped gold nib makin� for 
fountalD pens. 

PATENT FOR S ALE.-Combination trunk and type. wrIter oesk ; a very useful device for travelers. The change call be made in a minute trom a trunk to office desk, with type�riter in place, and pigeon bole annex ; 
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f�r �Ilher sex. 1 will sen thi s patent outrigtit or grant h�ense to manufacture on royalty. U. S. Patent No. 91. . 161, April 6, 1909. Address M. R. Scbultze, Soutb· ampton, N. Y. 

I n q uiry No. 901 ti.-Wauted . macbinery necessary 
for an instal lation of a. plant for refining salt by a 
modUI�tion of the Bessemer process. 

F O R  S A L E .  

FOR SALE o n  " royalty basis. a Bundle Tving Ma
cbine for mercantile use. A new field o� enormous 
possibilities. Cheap in comparison witb its need. 
Address J. W. Hall, Wrigbtstown. Pa. 

I n q u i ry No. 901S.- Wanted tbe address of parties 
manufacturing gold-plated pens for use in cheap foun
tain pens. 
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to cut all size t breads, 3 to 40 in. Price only $43.50. Ad· 
dress L. F. Grammes & SOD

S
, Allentown, Pa. , 

Inqniry No. 9022.-Wanted. to buy a lil<bt. small 
motor. not exceeding three pounds in weight, including 
every thing in gOing order. 

TY P E W R I T E R S. 

REAL REMINGTON. $18.75.-0ne macblne only m 
ne.w localiti�8 to secure desirable agent. Specu),] agents 
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New York. 
Inquiry No. 90'l3 .-Wanted, to buy silk macblnes 

from re-reeliUJit, twisting, doubJing, to the tlnal procesR 
of making It into clotbes. 

M I SC E L LA N E O U S. 

" LIGHT, HEAT. MAGNETISM AND ELECT
RICITY are all one and the same tbing." If you 
wunt to know what they are� send fifty cents for 
a copy of tbis pampblet to A. M. Howland, El Paso, 
Texas. . 

Inquiry No. '9021i.-Wanted, address of rubber 
manufacturers in Germany. 

W ANTED.-Catalogues and prices from parties wbo 
sell or manufacture complete canning and caD-making 
8��

t
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to port, the effectiveness of the gunfire 
would be increased without diminishing 

the broadside fire. 

The foremost pair of guns have a com· 

mand of 33 feet. The pair immediately 

astern have a command of  41 feet. Tur· 
ret No. 3 carries its guns about 32 feet 

above the sea, and those in the two after 

turrets have a command of about 25 feet. 

We shall hope in a later article to give 

further particulars of the trials of this 

vessel . 
•• • •• 

Radiatio ns oC Short Wave Length. 

At the recent ' meeting of the British 

Association for the Advancement of 

Science, at Winnipeg, Prof. Lyman, of 

Harvard University, described his interest· 

ing researches on radiations of very short 

wave lengths. The radiations involved in 

ordinary laboratory work are comprised 

between 6,800 and 2,600 of Angstrom's I scale. Schumann has demonstrated the I 
great effect of the atmosphere in limiting 

the spectrum in the ultra·violet region. I By the employment of lenses of fluorine, 

Prof. Lyman has extended Schumann's  reo 

searches, especially to the region betwe%n 1 '1 
2,000 and 1,030 Angstrom, which exhibits I " 
peculiaritie� of great interest. No visible I ,  
hydrogen hne was found between 2,000 . , II 
and 1,650.  Between 1 ,650 and 1,030 con· I 
spicuous lines of hydrogen were observed, ' 

r. 

but they did not exh ibit the grouping r I 
.which is characteristic of hydrogen l ines , II 
in other parts of the spectrum. No lines 

of nitrogen, oxygen, or helium and only 

a few lines of argon were detected be· 

tween 2,000 and 1,030. I n  this region car· I 
bon dioxide and carbon monoxide show I !I 
spectra of many bands. Hydrogen, argon, ' I 
and helium are very transparent to these 

r·adiations, but oxygen absorbs them ener· 

getically. Here, probably, is the explana

tion of the opacity of air to these radia· 

tions. Prof. Lyman has corrected the 

limit of absorption by fluorine. This 

absorption begins at 1 ,265 Angstrom and 

not at 846 ,  as had previously been be

lieved. The chemical effects of these 

radiations of short wave length are very 

intense. Oxygen, especially at low press· 

u res, is str'ongly ozonized. Gases, in gen· 

eral, are ionized, the more strongly as 

their pressure is lowered. Bumstead has 

shown that the photochemical action of 

these radiations is 25 times more intense 

than that of ordinary ultra·violet rays.

La Nature. 

• • •  

The Fortieth Birthday oC the Post Card. 

The first post cards were issued in 

Austria on October 1st, 1869 .  The idea 

had already been suggested, but not 

adopted, at the fifth German postal con· 

gress, in 1865. Its adoption in Austria 

appears to be due to an article published 

i n  1869 by Prof. Emanuel Hermann of 

Vienna, who is sometimes called the in· 

ventor of the post card. In 1870 post 

cards were issued by the North German 
Postal Union, Bavaria, England, and 

( Ooncluded on page 363.) 
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Style Safety 

THE NEVER FAIL co. 1 067 Nichol •• Bldg. ,  Toledo, Ohio. 
I enclose $1 for one No. . . . . NEVER, FAIL Stropper on your I S·day oller. If it is 

satisfactory. I w:U send you $2 within 1 5  day.. If 
not, I am to return stropper and get my money back. 

Name . • • • • • . • • . . • • • • . • • • • . • . . • • . . . . • . . • • • •  

TRY THE NEVER FAIL 1 5  DAYS 
Then. if you cant say with perfect truth, ··Never have I 
enjoyed such soothing shaves.�· send it riaht back at our 
expense and we 'n return your money. 

With the Never Fail, every user is at once an 
expert. You can instandy sharpen any razor - any 
style blade-and make it better than the day it passed 

the shop inspector. Better. keener, sharper than it can 
be made by the moot expert hand 

inquirers we'd gladly send it free. Send ju.t $1 .00. 
Try the Never Fail 1 5  day.. Subject it to the 
severes! tests. Then, if not completely satisfied-if not 
the best stropper you ever used-if it doesn t do ju.t 
as we say, send for your money. 

There never was a shaving problem- it has always 
been a sharpening problem. Any man can use a 

razor, provided his blades are properly 

sharpened. operator. and in much less time. Only 
a few .trokes on either side does the 
trick - five or six seconds. H you 
use safety blades, the NEVER FAIL 
WILL MAKE EVERY ONE 

OF THEM GOOD FOR FROM 

50 to 150 PERFECT SHAVES, 

so it will pay for itself in money as 
well a. time saved. 

$1 We could tell you about the way 
the Never Fail is made, but you 
don't care to hear it. You only want 
to be certain of a GOOD .tropper
one that will positively end your shav· 
ing troubles. Wehave it in the Never 

Fail. One dollar and the coupon 
will prove it, and your dollar is simply 
on deposit whilo you judge. 

AND THE COUPON 
BRINGS THIS 

THREE DOLLAR 

NEVER FAIL 
We are so pooitivo the Never 

Fail will make good, that we issue the 
exceptional oller contained in the center 

STROPPER 

of this advertisement. Wo want you to enjoy aNever 

Fail like thousands of othe... We want you to know. 
by experience. the pleasure of a smooth. soothina. 
comfortable .have-a shave only poosibIe with a Never 

Fail Stropper. 

Remit only a third of the price-and that simply 
as an evidence of 800d faith. Could we choose our 

Don't 80 on shaving the old way 

-the torturing way. Don't waste 
time and money and undergo the risks of the barber 
shop. Shave every day in your own home at 
the same time you complete the rest of your morning 
toUe!. Carry the clean, well·groomed face to bu.iness 
that every 8entleman should. You'lI feel better-look 
better and be time and money ahead. Ju.t clip the 
coupon, pin a dollar bal to it and mail at our risk. 

NEVER FAIL COMPANY, 1 067 Nicholas Bldg., Toledo, Ohio 

GUY de MAUPASSANT 
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8 Volumes, Illustrated. Size, 4 Yz x 7 inches 
Over 200 Complete Stories and 

Pearson·s Magazine 
FOR ONE YEAR 

Only $3.60 delivered FREE . 
Most Exceptional Offer-LIMITED NUMBER 

FRENCH AUTHORS have written many lively tales which, because of false 
conventional modesty, have been, until recent translations, unknown to those 
who read only English. Prudish modesty and unfair prejudice have deprived 

us of the merriest and liveliest tales ever written. Maupassant was the one 
man in france who, because of his environment and temperament, could write 
truly the realistic scenes of REAL PARISIAN . LIFE so fascinatingly as to rivet 
your attention to his merry tales, to the exclusion of everything else. 

fJI Maupa88ant's eventful career gave him ideas, situations and local color for 
his unsurpassed stories. Strong in imagination, overflowing with natural en
thusiasm and passion in his study of human life and phases of human conduct, 
things really happening-not as we imagine they might or as we would - BUT 
THE REAL DOINGS OF LIFE-is what Maupassant always gives us. fJI Poe 
describes the u nusual, the unnatural, the impossible ; Maupassant the real, the 
natural and the possible, holding a mirror up to nature. His dramatic instinct, 
his situations and his climaxes are overwhelming. He always fixes upon the one 
thing of most human-soul interest and makes it as vivid as any stage scene. 
These absorbing stories should be in every library-tales of travel, mystery, 
adventure, comedy, pathos and tragedy, love and realism. 

t.! E I G  H T  BEAUTIFUL VOl.
UMES of the Most Fascinating 
Reading in the World. Contain 
over 2,500 pages, more than 
300 pages to the volume, printed 
from a new cast of 8 point type, 
large and clear, on pure white 
antique paper, made specially for 
this edition. Pages are wide, with 
liberal margins. illustrated with spe
ci ally made line·cut frontispieces, 
bound in de luxe art doth, backs 
and sides stamped with an orna· 

.mental design . .  

(j WE GUARANTEE that this edi
tion is the first printing from brand 
new type and illustration plates. 

, .... � . .. _,0 .. · ·•• 0-:.·· · ��..... Dept • • 70 
... \Y . . ·' JenrS?D'8 � � •• • ' 

N. "r.cli;: 
�. . ••• • Enclosed find *3.60. �V,.·' Send me the 8 vol. set of �.l. � • •• • De MlI.upa8.<tant aDd Pearson's � .,-:,/ Magazine for o)ne ye!l.r. 

FO� SALE at all leading BOOK, DEPA�TMENT 
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THREE NEW BOOKS JUST PUBLISHED BY MUNN & CO. 
HANDY MAN'S WORKSHOP 

AND LABORATORY 
COMPILED AND EDITED BY 

A . .  RUSSELL BOND 
1 2mo. 467 Pages. 3 70 Illustrations. $2.00 Postpaid 

EVERY practical mechanic, whether amateur or 
professional, has been confronted many times 
with unexpected situations calling for the exer-

BRIEF TABLE OF CONTENTS 
Chapter I.-Fitting up a workshop.- Building the 

shop. the work bench. the tool grinder. the 
lathe. the scroll saw. the drill press. etc. 

cise of considerable ingenuity. Some time ago it 
was decided to open a department in the Scientific American devoted to the interests 
of the n Handy Man. n There was an immediate response from amateur. and pro
fessional mechanics all over the country who sent in thousands of suggestions. The 
best of these have been prepared for use in the present book and a large portion of 
them has never before been published. It may be regarded as the best collection of 
ideas by resourceful men. Not only amateur mechanics, but professional men as 
well will find in this book hundreds of ingenious ideas, wrinkles or n kinks, I as they 
are called. The electrician, the physicist and the chemist have all furnished their 

Chapter II.-Shop • kinks. 1-Thread cutting with
out a die. how to coil a spring. substitutes for a 
pipe wrench. methods of driving a nail. drills 
and methods of drilling. sawing holes in metal, 
home-made micrometer. turning a ball. etc. 

Chapter IlI.-S oldering of metals and the prep
aration of solder and soldering agents. 

Chapter IV.-Handy man in the factory.-Em
ergency uses of the lathe. milling machine. etc. 

Chapter V.-Handy man's experimental labora
tory.-Home-made laboratory apparatus. elastic 
pendulum, chemical experiments. home-made 
seismograph. etc. 

Chapter VI.-Handy man's electrical laboratory. 
-Static electric apparatus and experiments. stor
age and dry batteries. home-built motors, an 
electrolytic rectifier. wireless telegraphy, etc. 

quota of ideas. 

SCIENTIFIC AMERICAN BOY 
AT SCHOOL 

By A. RUSSELL BOND 
1 2mo. 338 Pages. 3 14 Illustrations. $2.00 Postpaid 
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HOW TO DRILL METAL 

Chapter VIl.-Handy man about the house.
Decorations and ornaments. electrical fireless 

. cooker. iceless refrigeration. milk testing without 
apparatus, home-made vacuum cleaner. how to 
mend garden hose. etc. 

Chapter VllI.-The handy sportsman.-Portable 
automobile house, converting a buggy into an 
automobile, auto repairs. a one-man airship. a 
Chanute type glider. ice yachts. scooters. instal
ling a motor in a boat. bicycle coasting sled. 
reducing the range of a rifle. 

Chapter IX.-Model toy flying machines.
Monoplanes, biplanes. an aeroplane kite, Di
abolo flying machine. etc. 

THE present volume is a sequel to n THE SCIENTIFIC AMERI
CAN BOY," of which many thousands have been sold, and it 
continues the narrative and describes the construction of various 
devices and apparatus with particular reference to outdoor use. The 

constructions are fully within the powers of the average boy and the text is 
written so clearly that there can be no failure if attention is paid to detail. 
The list of chapters below gives an admirable epitome of the contents. 

ANY BOY CAN CONVERT HIS OlD BICYCLE INTO 
A BICYCLE SLED 

Chapter I.-Initiation. 
Chapter II.-Building a dam. 
Chapter ilL-Boat building.-The construction 

of a bateau. 
Chapter IV.-The club house on the lake.

How to chop down a tree. constructing a plat
form in the lake. building a lake house. 

Chapter V.-A chapter of surprises. 
Chapter VI.-The Modern Order of Ancient 

Engineers.-The pantagraph, the work bench. 
an Egyptian lathe, bow drill, twisted cord 
drill. 

Chapter VII.-A pedal-paddle boat.-A boat 
fitted with paddles driven by a bicycle. 

Chapter VIll.-Surveying the Lake.-An under
water stockade. surveying with the thumb. with 

BRIEF TABLE OF CONTENTS 
a ruler. with a pin. with a 2-foot rule. measur
ing heights by shadows and by reIIection. plane 

. table surveying. intersection and traversing. 
Chapter IX.-Sounding the lake.-Method of 

taking and recording the soundings. a camera 
as a telescope. making a telescope. 

Chapter x.-Signaling systems.-The ball. cone, 
and drum code. the semaphore system, night 
semaphore and electric signals. the cipher 
disk. 

Chapter XL-The Howe truss bridge.-A plank 
bridge. construction of the Howe truss, the 
snowball catapult. 

Chapter Xll.-The seismograph.- Construction 
of a simple instrument for recording earth
quakes. 

Chapter XllI.-A canal Iock.-Inclined eleva
tors. construction of a lock for small boats. 
construction of a drawbridge . 

Chapter XlV.-Hunting with a camera.-An 
electric shutter, the umbrella blind. climbers, 
under-water photography. 

Chapter XV.-The gliding machine. 
Chapter XVI.--Camping ideas.-Sleeping bags, 

pine beds. fireless cookers, iceless refrigeration, 
water-proof matches. 

Chapter XVII. -The haunted house. 
Chapter XVllI.-Sun dials and clepsydras.

Square faced dial. vertical dial. water clock. 
Chapter XIX.�Fish tail propeller.-A new form 

of propeller for small boats. 
Chapter XX.-Kite photography.-Triggers for 

CONCRETE POTTERY AND GARDEN 
FURNITURE 

I 
I , i, 

i , i I , i 

By RALPH C. DAVISON 
1 6mo. 1 96 Pages • .  140 Illustrations. $1 .50 Postpaid 

THIS work should appeal strongly to all of those interested in ornamental con
crete as the author has taken up and explained in 'detail in a most practical 
manner the various methods of casting concrete into ornamental shapes. The 
titles of the thirteen chapters of which the book is composed will give a 

general idea of the broad character of the work. The first two chapters explain a 
most unique and original method of working pottery which has been developed by the 
author. They are entitled : 

I. Making Wire Forms or Frames. II. Covering the Wire Frames and Model-

spnngmg the camera shutter, telephone kite 
signals. 

Chapter XXI.-Water kites and current sailing. 
-A removable keel. sailing with a drag. 

Chapter XXII. - A canvas-covered wooden ca. 
noe.-Steam box for bending the ribs. 

Chapter XXllI.-The bicycle sled. 
Chapter' XXlV.-Magic.-An Egyptian enter

tainment. sleight-of-hand tricks. 
Chapter XXV.-The sail-boat.-Construction of 

a small sloop. leeboards. 
Chapter · XXVI.-Water sports. - Dredging a 

swijllming hole. outdoor gymnasium, swimming 
sail. human fish. sea serpent. 

Chapter XXVII.-The geyser fountain. - A 
siphon fountain, concrete basin. 

NO TCH TO PREY EN T 

� 
BOX FOR TURNING PLASTER 

ing the Cement Mortar into Form. The remaining eleven chapters are as follows : III. Plaster Molds for Simple Forms. IV. Plaster Molds for Objects Having 
Curved Outlines. V. Combination of Casting and Modeling-An Egyptian Vase. VI. Glue Molds. VII. Colored Cements and Methods Used for Producing Designs 
with Same. VIII. Selection of Aggregates. IX. Wooden Molds-Ornamental Flower Pots Modeled by Hand and Inlaid with Colored Tile. X. Concrete Pedestals. 
Xl. Concrete Benches. . XII. Concrete Fences. XIII. Miscellaneous, including Tools, Waterproofing and Reinforcing. The chapter on color work alone is worth many 
times the cost of the book inasmuch as there is little known on this subject, and there is a large growing demand for this class of work. The author has taken for granted 
that the reader knows nothing whatever about the material, and has explained each progressive step in the various operations throughout in detail. . These directions have 
been supplemented with half-tones and line illustrations which are so clear that no one can misunderstand them. 
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Switzerland. T h e  German cards were 

p rinted w ithout the impression of a stamp 

until 1872,  in which year also the first 

return post cards were issued, in Ger

many. At the postal congress which met 

at Berne in 1874,  and at which 22 coun

tries were represented,  the international 

post card of the value o f  10 pfennigs, 

1 2 V:J, centimes, 1 penny, or 2 cents was 

adopted. The post card soon became 

popular and its use extended to other 

c-ountries.  Post cards are now issued in 

great numbers by 22 governments. In 

Germany alone more than 1,500 mill ion 

post cards are used annually. 

The private picture post card, w hich 

has attained such amazing popularity 

within the l ast decade, is near1y as old as 

the government post card. It is also of 
German invention and it owes its origin 

to the Franco-Prussian war. On July 

16th, 1 8 70, the first illustrated post card, 

bearing the picture of a gunner, was 

placed on sale by Schw artz, in Oldenburg. 

The manufacture of picture cards was 

afterward taken up by Brandt in Dresden. 

The industry, which is still carried on 

chiefly in Germany, has developed to gi

gantic proportions. Although many o f  the 

cards are striking examples of bad taste 

and vulgarity it cannot be denied that the 

best of  the so-called art cards and the re

productions of famous paintings and 

statues have 'extended the love for the 

beautiful and that the l andscape views 

have given to many persons some idea of 

the beauties of their  own and foreign 

lands of which they would otherwise have 

remained in'·- ighorahce. 

• • •  
Expenditure of M u sc u l ar Energy In 

Blcycllng. 

Bulletin 208 of the U. S.  Department 

of Agriculture contains a description of 
experiments m ade by Profs. Benedict and 

Carpenter, of Wesleyan University, on the 

W ANTE D.-One third-class mecbani cal draftsman at $4.48 per diem. A competitive examination will be held November 19, 1909. 1 0  till tbe above posItion. For further in forma.tion address " Commandant, Nav'y Yard, Norfolk, Va." 
W ANTED.-One tlrst-elass laboratorian at '3 52 per 

diem. A competitive examination will be held Novp.m
ber 22, 1009, to fll l tbe above position. For further i n formation address " inspector of Ordnance in Cha.rge, Naval Torpedo Station, Newport, R. I." 
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expenditure o f  muscular energy in bicycl-

ing. The chief result of the experiments, MODELS �ea�.'ifeH�Jo�,��v�I�� m':'!g��a� I 
which were conducted with the aid of the M .  P. S C H E L L ,  1759 Union Street, San I!'ranclsco ; 
respiration calorimeter, is that in bi

cycling the muscles of the legs work w ith 

an efficiency of 20 to 22 per cent; or, in 

other words, for each unit of heat pro

duced by the external work of the muscles 

about four units of heat are lost by radia

tion, in addition to the heat so lost when 

the body is at rest. The external work 

was m easured by an ergometer, conSisting 

of a bicycle, the rear wheel of which was 

replaced by a copper disk, which rotated 

between the poles of an electromagnet, 

form ing an electromagnetic brake. By 

this means the work was consumed in the 

pr"oduction of induced currents in the disk 

and was ultimately converted into heat, 

which was measured by inclosing the 

whole m achine in the calorimeter. The 
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You Are No G reater I nte l l ec t u a l l y  Ihan Y o u r  M e m o ry 
Here is a valuable Book on �Iemory Trsioing "bsolutely 

F ree. The auLhor, Prof. Dickson, is AII�ric�'8 foremost :\uthoriL\' 
on mental training. He uplalns how you can easily a"quire th�e 
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Highly recommended by El bert Hubblud, Prof. David Swing) 
Dr. Latson, and thou8Ilnds of others. Simply sign and m.stJ coupon 
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gensack . • . . • • . . • • . . • . . . • • . . • • . . • • . . . . .  
Stone saw. J. Gil l ies . . . . . . . . . . . . . . . . . . . . . .  . 
Stol'age battery, G . M. 'V. Goettllng . . . . . .  . 
Stove, E. W. Antbony . . . . . . . . . . . . . . . . . . . . . . 
Stove, o i l -gas cookin

g
, O. E. V. Ericson . . . . .  

038,608 
0:;1:1. 473 
0:39.006 
938 , 543 
038 ,747 

Stoves, oven for gas or vapor burning, ,Yo 
Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 038,01 4 

Strain ing, mashing, grat ing, and chopping 
macbine, E. Hubert . . . . . . . . . . . . . . . . . . . .  038.766 

Street Indicating device, C. E. Greenfield . . .  038 . 478 
Supel'heutel' , steam,  Foster & Primrose . . . . . . n;{8. 568 
Surgical instrument ,  J. W. Kolb . . . . 939 . 0:H. 030,U;)5 
Syringe tor bypodermic ilnd intramuscu lar 

Injections, R .  Lombardo . . . . . . . . . . . . . . . . 0:lS.507 
SYJ'inge, hypodermic, "'. Bal l · . . . . . . . . . . . . . . !):�8 , 544 
Syr i nge, hypodermic, F .  D. Bell . . . . . . . . . . . .  0:18.93] 
'l"able safety device, round, A .  1;-". Elkins . . . O;{8,561 
Tug holder, O .  Anderson . . . . . . . . . . . . . . . . . . . .  938,946 
Tanks used in  skimming- sul lage from crucl-

bl(\s into water, covel' for, W. H . CH I"-
pen ter . ,  . . . . . . . .  , ' ,  . . .  ' . . . . . .  , , , . . .  , . . .  038 . 555 

Taper roughing' tool , B. M, 'V. Hanson . .  , . .  038 . 484 
Target tmp,  W. ]-1 .  Hiest and . . . . . . . . , . . . . . . 0:18. 861 
Telephone exchange, Anderson & Hagstrom . .  938,943 
Telephone exchange cal l ing device, Anderson 

& Hal'strom . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:18.944 
Telephone excbange systt·m . C. L. Zahm . . . . va8 ,541 
�relephone l ine testing system, A. N .  Cheno-

wetb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n�8 . 974 
Telephone Ilfly stat ion , a u tomatic . F. X. Bee 038.040 
Teleph )ne transmi t ter, E.1r1wr & Holmstrom , !J;J8.992 
Telephone tl'l1nsm i t t er, 'V . 'Y. Dean, reissu£'. 13 .035 
Thea trical nppal'a tus, 'Vcingol'den & Cum-

,mings . . . . . . . . . . .  , . ,  . . . . .  , . . . . . . . .  , . , . , !):38,!)27 
Ther'apeutic device, S. T. yount· . . . . . . . .  , . . .  !J38.808 
Thermosta t ,  J. H. Brady . . . . . . . . . . . . . . . . . . . 9:l8.548 
Thresher feeder calTler, J. W .  Kennedy . . . .  938.871 
Tht'�8h ing machine, O. A .  Amble . .  , . . . .  " . .  V38 .624 
Tie l i ft�r and holder. combined, '1'. 'Varren . 038.528 
' T!mber fel!ing muccine, E . S .  Cuyler . . . . . . , 938,550 
TIre and tig'btening means therefor, veh icle. 

G .  A.  Krobn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  930 .0R7 
Ti l'e infla t ing device, E. Hayne . . . . . . . . . . . . .  930.020 
Tire protector anchor. S. C.  Wolfe . . . . . . . . . . 038,537 
Tire, ,-eh icle, C.  F.  I.'isk . . . . . . . . . . . . . . . . . . . 938.999 

I Tobacco pipe, .J. E. I rving· . . . . . . . . . . . . . . . . . . 939. 1 34 
Tongs, J. L. Munsi l l . . . . . . . . . . . . . . . . . . . . . . . .  938. 409 
Tool . combination , '1'. B. Huestis . . . . . . . . . . .  938 . 583 
Tool bolder, S. Lowe . . . . . . . . . . . . . . . .  ' . . . . . . . 038 .600 
Tool bolder, W. A. Peck . . . . . . . . . . . . . . . . . . .  939,079 
'1'001 holder, macb lne, H. O. Evans . . . .  9�8,995 
rrool. pneulDutic, H. Leineweber . . . . . . . . . . . . . 038 ,774 
Torpedo, ra i lway, F. Dutcber· . . . . . . . . . . . . . . . 938.465 
'L'oy, H .  R .  G rabam, Jr . . . . . . . . . . . . . . . . . . . . . Oa8. 844 
Toy, A. Kl ink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !J:1R.874 
Toy, G. Hellery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0:l9.022 
Toy cannon , W. H. Cornford . . . . . . . . . . . . . . .  9:18 .982 
TI'HCk jn�pE'('t or. automatic. T. Ellis, et al . .  !):·�8. V93 
Trncker hoard, F. O. Wbite . . . . . . . . . . . . . . . . .  939 , 1 78 
'1""1l'a�:ion-illcrensing device. A. E. ]{ intner . . . 038,490 
TralJ l i nteriorEN' and cross br.idge, J. Cooper-

stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  038 080 
T1'81n l ine coupllng, automatic , J ,  'V . Jack-

• 

sou . . . . . . . . . . . . . . .  , . ,  . . . . . . . . . . . . .  , . . .  938 .585 
T,·.nsom i l fter. A . C.  Goetbel . . . . . . . . . . . . . .  938 . 47G 
Trans,)DI ratchet, L. J. Berg . . . . . . . . . . . . .  ' " 038 , 952 
Transplanting Implement, L. C. Dougb ty . . . .  938 . 65 1  
Trup , C. Cl!\rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  038 .743 
Travb'sc I'ing, Lathrop & Cbase . . . . . . . . . . . . . 938 . 773 
TriCk lung tester, C. E .  Herd . . . . . . . . . . . . . .  939,023 
Tl"Uck, hand, I(eyser & I ngold . . . . . . . . . . . . . .  938. 872 
Truck. band, L. X. Truxler . . . . . . . . . . . . . . . . . 938 .VI 7 
Tube mil l ,  etc . ,  P. T. Lindbard . . . . . . . . . . . . . 939 . ()4 4  
Tubes, forming metallic, L. D. Davis . . . . . . . 038 ,646 
Tubps, method of and apparatus for in-

teriorly coat ing. E. James . . . . . . . . . . . . . .  938 . 4 89 
Tubing, E. T. Greerffield . . . .  ' . . . . . .  : . . . . . . .  " 038.575 
Tubbg. sheet metal. W. P. Lawrence . . . . . . . 939.039 
l'ubel'clJlo�is , l)l"pparing a preventive of, J. . 

F. Rosenbacb . . . . . . . . . . . . . . . . . . . . . . . . . .  939.097 
Turn table, H. M. Verplanck . . . . . . . . . . . . . . . . .  038, 920 
'L'wlnc cntter, safety, F. H. Haskell . . . . . . . .  939 , 129 
�'ypewrltel' carringe re turn and l ine spaCing 

g I mechanism, G. Trejo . . . . . . . . . . . . . . . . . . . .  938 ,801 
otreet. . . . . .  . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  ?-,ypeWl·l ter desk o r  table top, G .  M . . Crlder . 038,464 
City . . . . . . . . . . . . . . . . . . . . . . .  St.tc . . . . . . . . . . . . . . . . . . . . . . . . . . .  Typewriter paper roll a ttacbment, A. F. 
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McCulley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938 ,885 
Typewritlnl' macbine, J. A. Hagerstrom . . . .  9:l8 .480 
Typew\' i t in:; machin(", L. C. , .. Myers , . . . . . . . . .  038 .500 
Tyepwl' it ing mflch inf:\, E. I.J. Pfunder . . . . . . . .  938.5007 
Typewriting mach ine, J.  FeJbel . . . . . . . . . . . . . 038,56"2 
Typewriting ",acblne, .T . H. O'Brien . . . . . . . . 938. 000 
Umbrel la ,  folding. J. Edmondson . . . . . . . . . . . . .  9RS. s:13 
Umbl'el 1a tl'sme, E. C. Bf:\echer . . . . . . . . . . . . . 938, 950 
Umbrella rib socket, C. HOII' . . . . . . . . . . . . . . . .  938,863 
Vacuum cleSl!er, '\\'eidemann & Templin . . . .  9R9 . 1 1 7 
Vaive, r. W. Knauf .  . . . . . . . . . . .  , . . . . . . . . . ' " 938 ,491 
�al�'e, a i r, F. C. GolI' . . . . . . . . . . . . . . . . . . . . . .  939 , 1 96 
V alve, automatic reliet. N. G·ambino . . . . . . .  038,570 
Valve. automatically clOSing, F. H. Gold-

smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938 .574 
Valve, lock. T. M. Swank . . . . . . . . . . . . .. . . . . .  0:19. ]08 
Valve, needle, J. Muas . . . . . . . . . . . . . . . . . . . . . 0�8 , 601 
Vehicle brake, G. Stables . . . . . . . .  " " . . . . . .  " 9:l8 72O 
Veblcle running gear, 1. E. Palmer . .  938 ,782 , 938 : 784 
Vehicle sterlng gear, J. A. Wilson, Jr . . . . . .  039 ,1 80 
Vehicle, t rllckless power driven , I .  E. PalmC'T' . 
Vehicle wheel . T. 1.3���t . 9�8::86, . .  

93�,?::: g��:�g� 
Vehicle wheel. Dettelback & Powell . . . . . . . . .  939 , 100 
Vehicles. menns tor prevent ing rebounds tn ,  

S. Furmldge . . . . . . . . ' . . . . . . . . . . . . . . . . . .  9�8. 733 
Vending m"ohlne. G .  F. Jobnson . . . . . . . . . . . . 038, 767 
Vending m'lchlne, stamp or t icket, E. D. 

Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vcnf:\ering machine , T. Richardson . . . . . .  ' . , . .  
Veneers. gluing, ·A. A. Dennis, reissue . . . . .  . 
Ventila tor. See Mine venti lator. 
Vlt;e and sharpening gage, combinat ion t ool , 

G. T. Cantara . . . . . . . . . . . . . . . . . . . . . . . .  . 

938.000 
938, 806 

l 3,OM 

rider was then inclosed, with the m achine, On December 1 1 th, 1 909, the Scien- �:��� ��';:Inr!i. CW:��1��I.o.n: . ?' . �'. ��,:�.
e
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in the calorimeter and the heat produced tific American will issue a number �:���, bJ·��
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938,069 
038. 643 
039, 1 1 4  
938 , 8 ] 0  
039, 1 30 
939, 1 1 3  

in a definite interval of time was again devoted entirely to the wonderful M id- Wug>n jack. R .  C. Tucker . . . . . . . . . . . . . . . . . . . 
d ie West region of the United States, a Wagon rack, revolv ing suspension , W. H. 

measured. This heat w as made up of be h' h ' 1 1 t f th b I Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 939, 147 
num r w IC WI se or road y and Walls. etc . ,  reinforcement tor brick , T. A. 

three parts : the heat generated i n  the lucidly not only the a�ricultural interests Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

body in consequence of its muscular ac- of that region, but also those lar�er en- �����
n
r;.,�����r' b�%W' G":·.J':· :oe,��s : : : :  

t · · t  th h t hi h ld be I d ' �ineerin� undertakin�s which are des- Watcb setting device. J. H. Gorman . . . . . . .  . 
IVI y, e ea w c WOu evo ve In Watch setting mechanism. A. Plean . . . . . . .  . 

the same time by the body at rest, and the 
tined to tran&form the M iddle West, in Watch �tem winding mechanism. A. Plean . .  

9�8.025 
93

8
. 506 038, 8 1 7  

939.009 
939.082 
939,081 

Copyright, 1909, by �tUN' '" Co., IDC. part at least, into a manufadutii1� terc Watchmaker's roller replacing tool, G . w. 
heat produced in the ergometer by the ritory. · Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  938, 81 9 ' 

Wuter closet Ooor coupling. O. D. Wheeler . .  938 533 

external work of the muscles. The last- Water closet outlet eonnect lon, C. H. Moore 938:777 

named portl' on had been measured l' n 
With that object in view the Middle West Number will publish articles on the followin" 

I 
"w'at

ter b
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I
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p
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p
n . . . . . . . . . . . . . . . 038, 62 3 · 

.5 a er ea er, e ec I' c, . . Me .. ers . . . . . . .  9:{O.054 

the preliminary experiment already de- subjeds : Water met�r, $elf·re"lsterlng. F. W. Hanna. 9R8.850 
Water motor, C. J. Duncan . . . . . . . . . . . . . . . . . 938.989 

' b d d th d t '  
I. The Chicalro and Gnlf Waterway.-An Ulus- V I .  Frei�htinlr on the  �1i88i ssippi.-Freip;htlng Water purlfler. J. W. M o  ... · ls"n . . . . . . . . . . . . . 938 . 778 

scn e , an e secon por Ion was meas- lrated descl ipt lon of Cbical/o's drainal/e canal. an en- on the Miss ssippI Is a more Important Industry than Water, pu rifying'. J. W. Morrison . . . . . . . . . . . 9S8 . 770 

ured by inclosing the man at rest in the glneering wurk which stands without a parrulel In tbe mo.t of u. ay realize. Water tuhe boller, G. Kingsley . . . . . . . . . . . . . 939 . 0R1 world. . VII The Steel Industry One of the greatest Wnvc mol t or. J. L. !.Iattbews . . . . . . . . . . . . . . . 9�8.681 
calorimeter. These portions having been II . Chi cairO a� a Railroad Center.-Cblcago Is steel plants in the world Is tba(;hlch has been built at Weaving, B. F. McGuiness . . . . . . . . . . . . . . . . . 9�8. 502 

the greatest rUIlroad center in the world. Gary. 'Veeder, G . G reene . . . . . . . . . . . . . . . . . .  , . . . . . .  038,759 

subtracted ftom the total quantity of heat 
I n .  The Wondelofnl Grain Trade of Chicago. VI II. The Freight Subway !'lystem of Chi. Wee

ii
's

L1�1�;��
ne to destroy cotton bol l .  F. 

produced in the maIn experiment, the re- -Chicago is an enormous wbeat bin , into wblch mucb calro.-Cb icago can boast of a rational system of hand- Welgber, l iquid , ' E� ' ii . . S'h't;� : : : : : : : : : : : : : : : : 
of the g oin ro lsed ' n  tbe m' ddle W t i d lil lg fr.elght by means of subways. Wh I d t h bl t h i  

mainder represented the heat generated 
ru Q l I es s /loure . ee s, e ac a e sllur or ve cle, E. E.  

IV. Shippinlr on the Great Lakes.-llost o f  tbe so�fc;, �th:a:r''i�ela�eu��:.ilg':!n�h��:��yiscs�g�fi�� 
Ea.twood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

in the body in consequence of the activity iron ore that is now sm elted In Pennsylvania Is mined with wat er by means of a tunnel which extends two �1::3:�nl 
m
��?��l

e
sa��'I" Pilll�,.gi:i;,:,;�s : : : : : : : :  

o f  the muscles employed i n  bicycling. �':.��: �1�g�eE':S�s�'t a'!�o:[':.nhsl��r;"lh �On!�1'e �:;�f�ar� miles out Into tbe lake. Window scr""n, J.  H. Comel isoll . . . . . . . . . .  . 

This remainder was found to be about four ��:h���e:�e:�arC;¥:,P3��I�
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experienced o r  not. Training, therefore , 
Thll ab nve-mel!tioned fact tbat Iron ore i s  mined In tbe Ilave rendered it necessary t o  plant and harvest o n  a n  Wrlnl:er clnmo. P .  Helfricb . . . . . . . . . . . . . . . .  . 
middle West and smelted in the East has necessitated unprecedented seale In the mtddle West. The tn - "'l'i ting instrument, J. \V. Dyches . . . .  " . . . . . 

appears to have l ittle effect upon the ��ta��.�. 
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938, 592 
930 , 1 03 

038.900 
939. 1 60  
OR8. 066 
938.f>41 
n�8. 842 
9�8 . 488 
938 . 563 

9�8.471 
9R!l.01 5 
939.01 6 
nRS. 056 
9�S. 855 
938, 654 

thermo-dynamical efficiency. It has long for loading and unloadin!: tile ore from the steamers. scribed and Il lustrated. A printed copy of the specification and drawing 
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be contained in a colored cover which strikingly depicts Chicago's grain 'tJ:!n.yr:g.dress Munn & Co. , Inc . ,  3�1 Broadway, 

elevators at work. Order from' you r  newsdealer or from Canadian patents may now be obtained by the in-

been known that the human body is a 
highly efficient engine, but it should be 

noted that the high efficiency of 20 to 22  

per cent, exhibited in these experiments, 

has been exceeded by the Diesel and some 

other highly developed motors. 

ventors for any of tbe Inventions named in the tore-

MUNN & COMPANY I 361 B d N Y k C• ,!,oing list. For terms and further particulars . , nc., roa way, ew or Ity , address Mnnn & Co. , Inc. , 361 Broadway, New York. 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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Litholin Waterproofed Linen 
Collars and Cuffs 

always keep their shape. n Others II wilt and fray. ' Others ' need to be washed, but " L1THOUN," when soiled, can be wiped white as new with a damp . doth. II Others II soon wear out, but four Litholin Collars will last you a year. Have the correct 
dull linen finish, and made in all the latest styles, -same as you now wear. All " tum�downs " have a slip-easy space for the tie. 

Collars 2Sc. Cuffs SOc. 
Beware of imitations and substitutes. 

It n ot at your de.aler's. send. (1ivinq styles, 
S i ze. h o w  many, wtth 'l'e'lnittance, and we will 
maiL , postpaid. St yles booklet tree on ,-.quest. 

The Fiberloid Co" Dept. 22, TWaverly Place, New York 

F I T  

-- Buy Him a -

Dellhart 

Calend ar Watch 
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richly decorated dial. 

Re�!d���f' n� 7 .45 as represented. Express Pre 
p:l.id if remittance comes with 
order. Two or more, *" each. 

References : Com. Agenciee, Chicago 
BlI.nks or any Express Co. 

F IN E  1I0LlJ) A Y GIFT. 
Makers &: Traders, Ltd" 231 E, Jackson B14. Chica�o 

STEEL PENS 
are made of  accurately tempered steel. S.mooth ,  � on-scratchingJ elastic, easy writers. 1 here ' s  one to su i.t you. Sample card, l :2 different, for 6  cts. postage. 

SPENCERIAN PEN CO" 349 Broadway, N. Y. 

Curtiss Motorcycles 
WORLD'S RECORD MOTORCYCLES 

Scientific American 

HAVE YOU 
ever stopped to consider that 

• • 

has for twenty-seven years been an honored guest of nearly every prominent 
club, every recognized men's organization, public library, reading room and 
hotel in the United States ? 

Have you ever stopped to consider that JUDGE is welcomed in every 
home, irrespective of its race, creed, religion or politics, and is agreeably wel
comed by every member of the family ? Men, women and children all find 
everything to amuse and entertain in its clean, bright columns and nothing 
to offend. 

MR. ADVER TISER : 
Be your product what it may, you are certain to find among the increased 

JUDGE family some large number of readers who are ready and waiting for 
your message with ample means for accepting it. 

Consider too the long life of JUDGE. A single copy of JUDGE will pass 
through the hands of more readers than any other publication you can name 
and then will be preserved. 

JUDGE has the largest circulation of any weekly of its class. It IS not 
onlY" a club paper, but a medium of national circulation; appealing to every 
member of the family, read and reread again. 

Your advertisement, read during their leisure moments, IS sure to secure 

the attention of the people you want to reach. 

Advertising Department 

LESLIE-JUDGE COMPANY 
Western Office 

1 1 36·37 Marquette Building 

Chicago, III. 

Fifth Avenue and Twenty-Seventh Street 
Brunswick Building 

New York 
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lind working drawings for making steam and gasoline engInes. dynamos and motors, furniture, wiring instruction, wireless telegraphy, mechani
�l drawing, etc. Three months' trial, twenty cent!!. $1 .01) a year. Catalogue of elec,trieal and mechanical books free. 

SAMPSON PUllL ISUING COMPANY, 1 1 5 1  Beacon Bulldl .. ", Bo.ton, M ..... 

�2��i:� � WORDY HORN BLOWER 
POw�ie for c.talog and f; Only $2.00 booklet . .  AchIevements. . .  

Fits Any Hom. T nbe On Any Car 

Try � E n g i n e  
30 Days Free 

THE HERRING·CURTISS CO., Hammondsport, N.  Y. Ey"y automobile own" n"d, ou •• 
Increases honk 300 per cent. Throw 

away the rubber bulb and 
get a "  Wordy," No troubl,! 

to put on C:lt'. Prac� 
tically indestructi· 
bIt>. 

Gasol i n e  ·Prices R"i s i n g .  

Salesman Wanted-large Profits 
Make S300 a month selling Solar Lighting Sy,.. 
terns for all purposes. Free catalog. W rite toda

y
. 

CIIIC AGO SOL A R  LH;nT CO. 
21 2�2 1 6  S. JE"ffer@.on St., C h leago. U.S.A. 

J:;;;-' C R O B E T  �S::�
h
: ,�i.��� 

. _. in " The Tool·Monger." 
Sent free if you mention this paper when writing. 
�ON·TGOMERY &: CO" 109 Fulton Street, New York City 

V E N T R IL O Q U I S M  
Learned by any Man or Boy at borne, Small cost. Send 
to'aay 2·cent stamp for p"rticulars and proof. 
O. A. Smlt.h, Room 1245, 8.23 Blcelow Street, Peoria. ro. 

Dept. G 

We Guarantee 
It for 5 Years 

803 Grand Avenue, Milwaukee, Wis. 

You can" run a farm engine profitably on gasoline mucb 
longer. Price of gasoline going sky\high. Oil Qi>mpanieshave 
sounded the warning. Kerosene is  tho future fael and is now 
60 to 100 a gallon cheaper than gasoline. TheA-mazing ' 'Detroit" 
is the only ongine tha� . common lamp Kerosene (coaloil) 

perfectly. Runs on gasoline, too, 
" better than any other. Basic pat. 
ent. Only 8 moving part.. Comes 
complete ready to ruo. We will 
send a "De(roU" on free trial to 
prove I'll claims. Runs al1�iods of 
farm machinery, pumps, saw rige, 
separators, churns, feed RTinders, 
washing machines. Silo fillers and 

BELLE ISLE M ar i n e  
E n g i n e 

eJectric lights. Money back and 
freight paid both ways if it does 
not meet every claim that we 
have made for it. Don'tbuytill 
you get our free catalog. 2 to 24 
h. p. in stock. Prices f29.50 up. 
Special demonstrator agency 
price on first outfit &Old in each 
community. 2000 satisfied users. 
We have a stact.ot iestimonials. 
Write quick. (20) 2t' 3 H .  p. Bare Engjne $a 

Swiftest!. most powerful, efficient snd re- ' . '" liable 2-c..;ycle engine of its size on earth � � ! -entirely new design
l 

t:nproved and 
m

rfected in eTery detai -makes speed, -

t!!
l
� fj�f:�d���ibin� a�r�:3R��: 

ng "DETROIT'� 
Detroit Engine Works, 127 Bellevue AYe" Detroit, Mich. New Belle Isle Motor Co., Dept. D,Detroit,Micb. 

Saleslnen Wanted 
We receive calls for thousands of Salesmen and have assisted thousands of men 

to secure good positions or better salaries. Hundreds of them who had no 
����f;o�p$i�O��$goodaw!�n�hr�d�l ������!���J!�!Oe $Z;e; ::;g�e�h��

w 
that. No matter whether you are a new beginner or an old hand at the 

our eight weeks course in Salesmanship, by mail will ena ble 

••• 
, •••••• increase your earning power from two to ten times what it is 

at present, Our FREE EMPLOYMENT BUREAU wil l  
assist you to get a good position, Marshall Fie ld ,  the great dry 
goods merchant of Chicago ; Ex·Postmaster General lohn •••

• 
Wanamaker, the great merchant of New York and Philadel" ••• phia, and scores of other famous and weal thy men got their ••• •  
�;

a
gJ;�I�:'�°!ti"0��a�Js'�t4ra�Yi�� cg:re���:���nod ••

• 
• ....... 

from $2500 to $10 000 and up as high as $25,000 a year, 
•• 

••
••

••••
•• 

•••• ", .  If you are ambiti�us and want to enter the best paid 

•

• 

, 

••
• 

,." ....
... Y 

t>rofession on earth fill out coupon and seed for 
•••

• f o  • 
our free book, "A Kni�ht of the Grip," today, It ..•

•• 
••• �' 

••••••••• 
Mil tell you how to do 11. Address Dept. 465 , 0"· .•••

• 
National Sale.m.en's Tralnlnc AuoeiatloD ot -J'v 
Cltkago, Ns:" ��!::u� iit'1. M'nn«Jpolis. � i '  S ..•• 

---

Please mention the SCIENTIFIC AMERICAN when writing to advertise,.. 

NOVEMBER 13 ,  1909· 

Electrical Toys for Boys 
E

VERY bo
y 

can easily OWN an Electric 
railroad. For Christmas time our models 
of Electric Locomotives. Trains. Trolle

y Car., Dynamos, Lamps, Electrical Novdties, 
etc. ,  make splendid presents. Equipped with 
dry batteries. No acid. or liquids. Safe and 
harmless. Catalog full

y 
illustrated - quoting 

l ow prices-sent FREE. 
T H E  C A R L I S L E � F I N C H  C O. 
233 E. Clifton Ave., Cincinnati, Ohio 

their curative 
preventive qualities. 

ill, you need them 
you well. If 
you need 

Recommended by leading 
physicians evaywhere, 

DR.. JAEGER'S S, W, S. CO,'S OWN STOR.ES : 
New York , 300 Fifth Ave. , 22 Maiden Lane ; 

Br�h�f�.� 'l�rs �h����u\\�t.�
o
C�i��:;; 8�Osf!��DS�

t.
j 

Aoen t s in all Principal Cities, 

--... .. ..... -
Cheaper than a Gasoline Engine 
or Windmill ����firggi.��':.g wa

ter Niagara Hydraulic Ram 
Will pump water from any stream just 
where you want it. Requires no atten. 
tion and there is no cost for repairs. 
��ai

t
:s{?��i��S��2u;�:�0��fd��11 

Tanks and Towers. NIAGARA. JlYDUAUJ.lC ENGIN E CO, 
140 Nassau St., New York FaetGry: Cheater. Pa. 

For Everybody 
wishing to bore a hole in steel, iron 
or wood. We make dri l ls in 9 sizes. 
��I� li=::�::�

e O�: �r!�tric 
2
fji���� 

welgh� only 4 pound!, and wil l drill 
1n steel up to 3-16 ft>::h. Grest for 
manual training schools. We also 
make electric driven grinders. Let 

one on 10  days' trial. Send for cat:J.logue. 
THE CINCINN ATI ELECTRIC TOOT. CO, 

G 50 and 652 Evans 8 1  reet, Cincinnati, Oh io. U. 8. A; 

Pipe Cutting aod Threading Machine 
F or Either IIund 01' Pow el' 

This machine hi the regular h!lnd machlDe supplied 
with a power base, pinion, connterahaft, etc., and 
csn be worked !l9 aD ordinary power 
machine or taken from its bsae for 
lise s.s a haud machine. Pipe � in. 
to 1 5  in. diam�ter handled e9.Silv in 
small room. Illustrated caWogue
price list Eree on application. 
T H E  C U R T I S  & C U R T I S  C O ,  

6 Garden St., Bridgeport, Conn. 

CRUDE  ASB ESTOS  
D I R E C T  F R O M  M I  N E S 

P R E PA R E D  R .  H .  M A RTI N ,  
ASBESTOS F IBRE O FF I C E , ST,  PAUL B U I L D I NG 
lor M a n u lact urers u s e  2 2 0  B 'way, New Vork. 

Pioneer Suspender Company 
718 Market Street Philadelphia 


