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A MONUMENTAL BLUNDER, 

And so it seems that our worst fears regarding the 
$2 4,000,000 Blackwell's Island Bridge are verified; for 
we are now assured that this, the greatest engintler­
ing work of its kind in the world, would collapse, if 
it were subjected to the loads which it was designed 
to carry. A little over a year ago, that other great 
cantilever ,structure, the Quebec Bridge across the St. 
Lawrence, crumpled up under its own weight and fell 
into the river below. Naturally, public attention was 
at once directed to the Blackwell's Island Bridge; and 
since it was designed on the same general principles 
which had been found to be faulty, in some particulars, 
as developed in the Quebec Bridge, the public de­
manded that an investigation to determine the actual 
strength of the structure be made by independent en­
gineers. To this the Bridge Department consented; 
and Prof. Burr, of Columbia University, and Messrs. 
Boller & Hodge, bridge engineers, of this city, were 
asked to make such an investigation. Their reports, 
which have recently been made public, show that if the 
bridge were opened and subjected to the loads which 
it was designed to carry, the straiins, in some of the 

members, would enormously exceed those for which 

the bridge was designed, the excess in the case of one 

member riSing to 1{1 per cent above the safety pOint! 

Very wisely, when the construction of the bridge was 
determined upon, the Bridge Department decided to 
make it strong enough to carry the greatest possible 
congested loading that could be put upon it; and it 
was found that, when so loaded, it would be carrying 
16,000 pounds of moving weight upon every lineal foot 
of its length. Subsequently to the completion of the 
plans, it was decided that to meet the demands of the 
future it would be desirable to increase the strength 
of the bridge to accommodate four elevated tracks 
upon its upper deck, two extra tracks being added to 
the two already provided for. This, of course, in­
volved a very large increase in the live loads, to say 
nothing of an increase in the strength and weight of 
the bridge itself, to carry this extra load. 

Prudence would have suggested that at this point 
a complete recalculation of the bridge be made, and a 
new strain sheet drawn up showing the exact stresses 
which would occur, under the heavier loading, through­
out the whole bridge. As far as we can learn no such 
sheet was prepared, the first strain sheet being ac­
cepted as correct, and a pro rata increase being made 
in the section of the various members. 

When Messrs. Boller & Hodge began their investi­
gations, they wisely determined that the first thing 
to do was to ascertain what were the actual conditions 
of stress in the structure as built. Accordingly, they 
secured the shipping bills showing the weight of every 
piece of steel that had been built into the bridge, 
checking these weights by careful measurement of the 
various members! and from the weights as so received 
by them and checked, and upon the specification load­
ing of 16,000 pounds to the lineal foot, they drew up a 
strain sheet, which the Editor recently had an oppor­
tunity to inspect, showing the actual conditions in the 
structure as it stands to-day. 

The results are simply appalling. They mark this 
bridge as the most monumental case of faulty desigrr 
in the whole history of the art of designing long-span 
bridges. Furthermore, our readers should understand 
that, when the maximum stress to which the metal in 
the bridge could be safely subjected was determined 
upon, no allowances were made for secondary stresses 
in the various members (due to tendency to distor­
tion in the members themselves), or for snow load. 
The omission of snow load is simply amazing; for it 
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means that in the event of a blizzard like that of 
1888, in which the vast floors of the bridge and all 
the huge members might be loaded deep with a heavy 
burden of snow, the stresses resulting in the structure 
from this load would not be represented by any cor­
responding increase of material in the members to 
carry the additional burden thus imposed. Nor is it 
an answer to this criticism to say that the bridge 
might not be congested with traffic at such a time; 
for it is certain that a' heavy blizzard might in itself 
be the cause of a stalling of trains and cars, and a 
blockade of vehicular traffic. 

That our estimate of the magnitude of the blunder 
committed in this bridge is not overdrawn is shown 
by the following facts selected from the two reports: 
Prof. Burr says: "The result of these computations 
shows that some of the bottom chord panels 
of the island span would carry about 25 per cent more 
than is permitted by the contract specification. . . . 
There would be also some similar overstresses in 
riveted tension members in the same parts of the 
bridge, rising above 33 per cent in a single instance." 
Prof. Burr exhibits here as elsewhere in his report a 
tender commiseration for the blunders committed; for 
he fails to mention that in this "single instance" the 
overstress rises, as shown by the strain sheet of Boller 
& Hodge, to no less than 47 per cent above what is 
allowed by considerations of safety. 

When Messrs. Boller & Hodge had proved that the 
bridge, if subjected to the loading for which it had 
been �alculated, or rather miscalculated, by the Bridge 
Department, must inevitably collapse into the East 
River, they set about the calculation of a strain sheet 
showing what loads the bridge actually could carry, 
without exceeding the safe limits of stress in the 
individual members as called for by the specification 
and by all good engineering practice. And what did 
they find? That instead of being able to carry a con­

gested load of 16,000 pounds per lineal foot, the bridge 

as it stands to-day can carry a load only of 6,000 

pounds per lineal foot; and that even this live load 

can be safely allowed on the bridge, only if the traffiC 

is carefully regulated by the police; that is to say, if 
a certain distance be maintained between the trolley 
cars. This last restriction, being interpreted, means 
that, if, through, carelessness or connivance, the spac­
ing between cars be not maintained, and, as in the 
case of a sudden accident or panic, the cars become 
bunched together, the safety of the bridge, even under 
a live load nearly two-thirds less than that for which 
it was designed, wili be imperiled! 

But how is the loading to be reduced to this extent? 
Boller & Hodge in their report show that it can be 
done only by removing from the bridge the whole of 
the four elevated tracks which it was designed, or 
supposed to be designed, to carry. In other words, 
this $2 4,000,000 structure, whose greatest usefulness 
ultimately would have consisted in its serving as a 
link between the heavy electric train service, whether 
subway or surface, of Greater New York, is found to 
be totally unfit for such a purpose, ana must be lim­
ited to the service of trolleys, trucks, and pedestrians. 
No elevated trains on a bridge, for whose approaches 
nearly half a mile of elevated structure has already 
been built! 

It is beside the mark for apologists, in the endeavor 
to lighten the gravity of the situation, to suggest that 
16,000 pounds per foot is a loading which may never 
occur. That loading was adopted as a measure of 
safety and as a means of covering the inevitable 
growth of traffic in the future. As a measure of pre­
caution, it does not lose its importance in our eyes, 
because someone has committed a costly blunder in 
the Bridge Department. 

A NEW ERA IN AEROPLANE TRANSPORT. 

After his failure to make satisfactory flights in this 
country last summer,. and after losing to Wilbur 
Wright the prize of the

' 
French Aero Club Jar the 

longest flight up to October 1, Henry FarmaiiY '
has at 

last shown himself to be, after all, one Of the 
'
world's 

most daring aviators, while at the same time he has 
opened a new era in aeroplane flight, an era in which 
the flying machine will be put to practical use in the 
transport of individuals from place to place. 

After a 25-mile flight above the camp at Chalons, 
FraI!ce, on October 28, and a mile flight with a pas­
senger the ,same day, Farman made some. changes in 
his machine to improve its stability. Then, on the 
30th, he again soared aloft above the camp; but this 
time, after describing one or two circles, he flew' 
straightaway across country at a height of 100 feet, 
and did not alight until some 20 minutes later, when 
he reached the outskirts of Rheims, after traversing a 
distance of 17 miles. Our frontispiece shows him 
passing over one of the intervening villages, before 
the astonished gaze of several spectators. It was hil'! 
intention to 'return in the same manner; but owing to 
the late hour and the making of some small repairs, 
he took the aeroplane apart and returned it to Chalons 
by road. 
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Not to be outdone by his compatriot, M. Louis Ble­
riot the next day made a 9-mile flight with his aero­
plane across country from Toury to Artenay; a.nd, 
after 'making a Slight repair, returned to the starting 
point, making one stop en route. A photograph of the 
monoplane made during this flight appears on page 357. 

These two remarkable performances have put France 
in the lead as far as practical' cross-country flight is 
concerned. They have shown the possibility of win· 
ning the $50,000 prize of the London Daily Mail for a 
flight in stages from London to Manchester, and also 
the prizes totaling $10,000 for a flight across the 
English Channel. Furthermore, they have assured 
the holding of a cross-country aeroplane race next 
summer in France. A prize of $20,000 has been put 
up by the Aero Club of France, and it is proposed to 
run the race from Paris to Bordeaux in five stages. 

Had it not been for his unfortunate accident, it is 
probable that Orville Wright would have made the 
first cross-country aeroplane flight at least a month 
before Farman, as the government requirements called 
for a ten·mile flight of this kind in making the speed 
test. As no such performance was required by the 
syndicate which has bought the Wright patents in 
France, Wilbur Wright has contented himself with 
making lengthy flights above a level field, in windy 
as 'well as in calm weather, and also with teaching 
several men the operation of his machine. He does 
not favor such spectacular performances as that of 
Farman, which, he claims, could not have been made 
save under ideal weather conditions and with the 
running of an extreme risk of accident. 

WILBUR WRIGHT'S RECORD FOR HEIGHT. 

After lengthening the rail from which his aeroplane 
,starts some 35 feet, in order to enable him to attain 
the necessary speed by means of his propellers alone, 
Mr. Wilbur Wright competed successfully on the 13th 
instant for the prize for height offered by the Aero 
Club of France. The rules forbid the use of a drop­
ping weight for starting the aeroplane, so Mr. Wright 
was obliged to dispense with his usual starting appar­
atus. His machine, however, started readily under its 
own power. At the end of a 5-minute flight, he cleared 
the line of small balloons placed at a height of 30 
meters (98.4 feet) by 49 feet, making a total height of 
1 47.4 feet. In a second flight of 11 minutes' duration, 
Mr. Wright is said to have risen to a height of 196 
feet above ground. These are the first official records 
for height that the American aviator has made. 

THE HANDY MAN'S WORKSHOP. 

Among the features which have contributed to the 
success of the SCIENTIFIC AMERICAN have been articles 
written for the benefit of the amateur mechanic-arti­
cles which told in a simple way how motors, dynamos, 
batteries, barometers, and a hundred other machines 
and instruments can be constructed at home without 
elaborate tools. These articles have been the means 
of giving to thousands of young men of technical 
inclinations an electrical and mechanical training, 
which because of its eminently practical nature, admir­
ably fitted them for the more serious work of the 
machine shop and the electrical laboratory. 

In order to broaden this department of the journal, 
and to render it even mote useful than it has been 
in the past, we have decided to publish about twice a 
month shorter accounts, which will tersely yet clearly 
describe simple devices which can be made by any­
one who is reasonably skillful in the use of simple 
tools, and which will be devoted to the description n

'
ot 

only of experimental apparatus, but of utensils and im. 
plements for everyday use. The department bears the 
general title, "The Handy Man's Workshop," and we in­
tend, to include under the heading all that it implies. 
The articles will explain the construction of simple 
physical apparatus, as in the past, but above all they 
will be devoted to the making of contrivances that a 
"handy man" can use about the house. In next week's 
issue we intend to publish brief articles on the mak­
ing of Simple Christmas devices at home, which will 
be far more intimate and personal in their appeal than 
factory-made products. That issue �f the SCIENTIFIC 
AMERICAN will be a very practical Christmas number. 

The reception thus far accorded to the innovation 
justifies us in assuming that "The Handy Man's Work. 
shop" will prove one of the most popular departments 
in the SCIENTIFIC AMERICAN. Because it is still new we 
shall be glad to receive suggestions from our r�ad­
ers for its improvement-if improvement it needs. 

• 'e, • 
Judiciously used, the automobile may offer a remedy 

for nervous and mental affections. Dr. A. Mounteyrat, 
a French physician, ventures the opinion that motoring 
is a cure for anremia and sleeplessness. He conducted 
some experiments during several tours of eight days 
each and states that he found a decided increase in the

' 

number of
. red co:r;puscles. The average increase fig' 

ures out at 26 per cent. The effect of a week's touring­
is much the same as that of residence on high alti. 
tudes. 
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ENGINEERING. 
Negotiations have recently been completed for the 

construction at Southampton of a large drydock capa­
ble of accommodating the new steamers "Olympic" 
and "Titanic" of the White Star Line. The new 
dock is to have a depth of 40 feet of water at low 
tide, so that it can accommodate these vessels at any 
hour at which they may arrive. 

It is reported that the engineers who will design 
the new Quebec Bridge are conSidering the question 
of placing the new structure 10 feet higher above the 
St. Lawrence River than the bridge that fell. The 
clearance of the fallen structure was 150 feet above 
high water. The change is designed to accommodate 
ships that make Montreal a port of call. 

The Navy Department will shortly issue invitations 
for bids for the construction of a long-distance wire­
less station in Washington, which is to be of excep­
tional power and is designed to enable the Department 
to hold communication with vessels over 2,000 miles 
distant. Proposals will also be asked for a wireless 
equipment for ships, to have a radius of not less than 
1,000 miles. 

The announcement that the Japanese are about to 
open the railroad which they have built in Formosa 
is the latest evidence of the good work which they 
are doing in the iSland, which was acquired in 1895, 
at the close of the war with China. At the time of 
the transfer 62 miles of the road were completed. It 
now covers a total of 334 miles, and Japan has built 
the additional 272 miles at nearly $2,000,000 less than 
the estimates. 

The War Department is engaged in experiments to 
determine what can be done in the way of compress­
ing coffee and sngar into tablet forms under condi­
tions-- which will preserve them for a lengthy period, 
with a view to including the product in the new haver­
sack ration which has been adopted for . the army. 
This ration includes hard bread, bacon put up in tins, 
and salt and pepper carried in stout separate en­
velopes. 

The recent award by the Pennsylvania Railroad 
Company of a $5,000,000 contract to the Westinghouse 
Company for the electrification of the New York ter­

. minals and tunnel connections, is one of the most en­
couraging signs of the present revival of business 
activity. During the past two years this railroad has 
been. conducting an exhaustive series of tests, both 
of electric locomotives and of the different methods 
of generation and transmission, which have termin­
ated in the placing of this important order. 

It seems likely that the first monorail passenger line 
to be installed on any scale in the United States will 
be built within the limits of New York city on the 
route of the old horse-car line from the New Haven 
Railroad tracks to City Island. The cars will be car­
ried on two two-wheeled trucks, each pair of wheelS 
running in tandem on a single rail, spiked to ties laid 
on the ground. Stability will be obtained by two over­
head trucks, carried on flexible arms, each truck run­
ning on L-shaped overhead rails carried on standards. 
The guide rails will act as conductors, the current be­
ing taken through the flexible arms to the motors. 

The report of the commissioners appointed by 
President Roosevelt to consider the question of mine 
explosions, attaches great importance to the employ­
ment for the handling of explosives only of men noted 
for their gre.at prudence. To prevent the ignition of 
coal dust, they advise thorough wetting of the mine 
for a distance of 60 feet from the shot that is to be 
fired. They recommend that close attention should be 
given to the question of leaving such an amount of 
support to the roof of a mine that 1t cannot fall in 
in the event of an explOSion, and thereby imprison 
the workmen. Equally important is the suggestion 
that employees be removed from the mine when a 
shot is to be fired. It is also urged that there should 
be strong co-operation between the government and 
the operators of mines in the maintenance of strict 
discipline, and that there should be careful periodic 
inspection by a corps of competent men. 

It was inevitable that the proposals submitted to 
the Public Service Commission for the construction 
of a freight subway beneath the streets of New York 
city would result in a storm of protest from the truck­
ing interests ; and hence the oppOSition of the truck­
men at the public hearing before the commission ex­
cites no surprise. From time immemorial the at­
tempted introduction of improved means of transit 
has been fought bitterly by the older systems, whose 
inconvenience and expense they were designed to 
avoid. The guiding principle, however, in all such con­
fiicts of private and public interests should be that of 
the greatest good of the greatest number. The obstruc­
tion of the city's streets and sidewalks by the present 
method of freight distribution has become intolerable; 
and it is certain that if the proposed subway can be 
shown to be commercially· feasible it will prove to be 
one of the greatest improvements ever made in this 
city. ' 
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ELECTRICITY. 
. The Navy Department is considering the building 

of a long-distance wireless telegraph station near 
Washington which will have a sending radius of 3,000 
miles. This station will supersede the present sta­
tions along the Atlantic coast. The Department also 
expects to call for bids on, a pair of high-power ship 
equipments with sending radius of 1,000 miles each. 

A movement is on foot in England to reduce cable 
charges to America and' cut the rate between Eng­
land and the Continent to two cents a word. The idea 
is to have the various ·governments obtain control of 
the cables, and thus permit their use at the lowest 
possible figures. No doubt this movement will

" 
result 

in considerable complication, owing to the interna­
tional agreements that would be required. ' 

AC,cording . to a recent consular report, there is a 
total water power in Switzerland of 1,000,000 horse­
power; three-quarters of which may be exploited, 
though at present only one-quarter of this is utilized. 
Steps have been taken to protect the use of the 
streams, with a view to 'prevent the transmission of 
current to ·f6reign countries. A resolution was re­
cently passed by the Swiss Congress, placing the ut'lJi­
zation of water power entirely under control of the 

federal government. 
Advocates of municipal ownership have received a 

serious blow in Chicago. The city has been lighting 
its street lamps, 7,647 of them, at $81.64 each per 
year. At the same time, they have been renting 
lamps at a cost of $75 per year. According to the re­
port of Bion J. Arnold and the auditor, Arthur Young, 
the city has been wasting between $200,000 and $300,-
000 per year by endeavoring to manufacture its own 
electricity instead of buying it from private plants. 
The municipal plant has cost $3,639,031, whereas its 
actual value to-day is but $2,353,869. 

The United States Geological Survey is recom­
mending the use of electric power in mines. The elec­
trical 'equipment, however, must be installed with 
great care, so as to guard against danger of fire or 
shock. The underground voltage should not exceed 
650 for direct current, or 500 for alternating current, 
and lower voltages are preferable. Where a higher 
voltage is used, it should be transmitted by a complete­
ly insulated cable. No live electric wire should be 
permitted in any part of the mine in which gas is 
found to the amount of two per cent. 

The new pay-as-you-enter cars of the Chicago Rail­
ways Company will soon be put into service. These 
cars are provided with very long vestibules, permit­
ting two passengers to enter and leave abreast. The 
overhang from the center of the trucks is 14 feet, 
and a very strong construction is necessary to pre­
vent sagging of the platforms. The interIor of the car 
is provided with cross seats, except for a pair of side 
seats at each end. Each cross seat is provided with a 
push button, which operates a buzzer over the motor­
man's head. Special precautions have been taken to 
thoroughly insulate the wiring. The trolley circuit is 
incased in a metal conduit on the roof of the car. 

The increased use of electricity on the Pennsylvania 
Railroad has led to a study of the dangers of handling 
live wires, and the methods that must be employed 
in resuscitating those who have been stunned bY an 
electric shock. A special pair of pliers has been de­
signed, which enables a man to cut a live wire carry­
ing 23,000 volts without danger to himself. To re­
move the wire from a body when no other means are 
at hand, a coat is placed under the wire, and lifted 
by the sleeves, to raise the wire off the body., This 
was found perfectly safe,' even when the garment was 
damp. Experiments with fire streams showed that 
there was no danger of the current flowing down the 
stream of water even from a high-voltage line when 
the. operator held the nozzle at a distance of between 
three and four feet from the wire. Experiments with 
chemical extinguishers showed that they were very 
dangerous where a solid stream was played on the 
wire. 

A new rectifier has recently been brought out 
which is entirely mechanical in its operation. It 
consists of a cylinder of insulating material provided 
with a pair of metallic contact points. Mounted on a 
ring which surrounds the cylinder are two pairs of 
contact points and there are in addition four recti­
fying disks of carbon which with the cylinder are ro­
tated by a motor. By means of a pair of condensers, 
sparks are made to leap between the points on the 
rotating cylinder and first one and then the other pair 
of contact points. The current flows across the gaps 
between the points and the rectifying disks when the 
resistance is broken down by the spark, and is' con­
ducted to the storage battery intermittently, but al· 
ways in the same direction.· When starting the recti­
fier, the motor is brought to synchronism by cranking. 
The rings on which the four points are carried may 
be revolved about its axis, so that the condenser will 
discharge at any point of the wav� and thus the volt· 

age of the rectified current may be regulated. 
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The excavations at Pompeii· have led to the discov­
ery of two supulchral monuments, the first belonging 
to the Edile Vestorius Priscus, which is decorated with . 
frescoes, and the second to a woman named Septima. 
The latter has a .marble inscribed tablet intact and 
a semi-circular seat raised around a column sur­
mounted by a sun dial, which is identified as an exact 
reproduction of the mosaic picture ( so-called ) of phi­
losophers lately discovered at the same spot. 

Artificial silk is very deficient in strength, espe­
cially when wet, but strong threads and fabrics which 
have the gloss of silk and are not affected by water 
can be made by subjecting cotton to various treat­
ments. The oldest process, mercerizing or stretching 
the fibers in a bath of caustic alkali, produces an in­
ferior gloss. In the newer methods, the cotton fibers 
are practically covered with a coating of artificial 
silk, either by dipping them into solutions of cellu­
lose similar to those from which artificial silk is 
made, or by treating them with solvents of cellulose 
and thus forming the silky coating out of the fibers 
themselves. The imitations of silk produced by these 
methods are very glossy and very strong and durable, 
for exposure to moisture weakens only the coating 
and not the body of the fiber. 

The distinguished seismologist Emilio Odd one has 
expressed the view that a great earthquake may, by 
agitating the whole mass of the earth, cause another 
great earthquake in a distant and unstable part of 
the earth's crust. For example, about half an hour 
before the great earthquake at Valparaiso, Chile, on 
August 16, the seismographs scattered over the globe 
registered an earthquake of which the center was 
located in the northern part of the Pacific Ocean. The 
hourly observations proved that from 31 to 32 minutes 
elapsed between the two quakes. This is, very approxi­
mately, the time occupied by, the first derived wave 
to traverse the diameter of the earth, the length of 
which is nearly equal to the distance (7,050 miles ) , 
in a straight line, between the epicenters of these 
two earthquakes. Hence the earthquake- in the South 
Pacific may have been the determining cause of the 
earthquake at Valparaiso. 

A consular report which, as might be supposed, 
comes from Germany, states that the proper color for 
beer bottles is a matter of some Teutonic concern. It 
seems that the actinic or chemical rays of light affect 
beer harmfully. A German authority on brewing has 
now shown by an exhaustive series of experiments that 
no form of colored glass when used for beer bottles af­
fords absolute protection against the effects of expo­
sure to sunlight, and that a wide diversity in degree 
of protection is observed when glass of different tints 
is employed. The highest measure of protection is 
yielded by dark, reddish-brown glass. Repeated ex­
periments have shown that while the chromatic 
changes in the test liquid take place much more rap­
idly than the alterations in taste and odor of beer 
under corresponding circumstances, still the retarda.­
tion in both cases is proportionaL· Thus a glass bottle 
which reduced by 50 per cent the action of the actinic 
rays on the sensitive solution, as compared with a 
colorless bottle, would likewise involve double the 
time of exposure for bringing about a given amount of 
deterioration in the properties of the beer, if filled with 
that liquid. 

Twenty years ago, the loss caused annually by smoke 
and fog in London was computed to be more than 
$22,000,000, divided as follows : Waste of fuel (25 per 
cent) , $5,000,000; additional cost of laundering and 
wear and tear of garments, $10,750,000; damage to 
outer garments, carpets, and other fabrics, $5,000,000; 
loss occasioned by death and illness caused by smoke, 
$1,600,000. To this must be added at least $5,000,000 
for the deterioration of mortar, marble, granite, and 
other stone in buildings, cleaning and painting walls, 
signs, and shop fronts, corrosion and perishing of 
metal work, cleaning windows, deteriorati�n and re­
storation of ·paintings, engravings, and books, loss 

'of time by artists, photographers, and others whose 
'occupations require abundant daylight, and damage 
to trees and plants. Further additions should be 
made for the cost of artificial light and heat matle 
necessary by the darkness, cold, and humidity caused 
by the obscuration of the sun, the cost of cleaning 
chimneys, etc. Finally, the smoke 'causes the me-' 
tropolis to be shunned by the wealthy classes,. and 

. appreciably diminishes the value of real estate. Hence 
the total annual loss caused by smoke must be about 
$30,000,000, or $5 per capita. Mr. John Graham, who 
makes this compilation and estimate, appeals to every 
intelligent citizen of London to lessen his individual 
contribution to the smoke evil by every means, in 
his power. Graham expresses the opinion that the 

,majority of dwellings might be heated with coke . or 
gas instead of coal, and that the smoke ,discharged by 
factories could be greatly diminished by the adoption 
of smOke-consuming devices that are already on the 

market. 
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A NEW FOB. OF TELAUTOGBAPH. 

BY DBa ROBERT GuntSHAW. 
For more than half a century attempts ha'fe been 

made to produce handwriting at a distance ; for in­
stance, Bakewell's apparatus of 1842, Caselli's "Pan­
telegraph" of 1856, Gray's of 1888, Amstutz's of 1893, 

and Ritchie's and Cerebotani's of later date ; while 
much more recently both Prof. Korn and Herr Karl 
Grzanna ( whom the Germans persist in calling 
"Gruhn," the name of his former assistant) have 
been active in this field. As far back as 1904 Grzanna 
published an account of an apparatus for producing 
written characters at a distance ; and Korn brought 
out his first selenium cell apparatus in 1906. 

Grzanna's apparatus (based on the German patent 
of the Dresdener Klein) as at present constructed 
consists essentially of the parts here illustrated. The 
principle of its action is the resolution of every desired 
stroke of handwriting into a horizontal and a vertical 
component on the surface on which it is made, and 
its exact reproduction in the form of the resultant 
of such components, on the receiving surface. The 
Cowper apparatus shown at the Paris Exposition of 
1878 did the same thing, using a capillary ink tube 
to form the letters. But in Grzanna's apparatus mir­
rors are used at the receiving end which throw a 
beam of light on a sensitive tape. As one mirror 
swings up and down in the vertical plane, the other 
in the horizontal from right to left, in the same way 
as the analyzed movement of the writing, or drawing, 
point, the resultant of these two mirror movements 
corresponds to the path of the pencil, at the. sender. 

Referring to Fig. 1, which represents the principle 
of the sender, t is the writing point jointed to a lever 
arm a, which is easily movable in all directions in the 
plane of the writing. The other end of this lever is 
attached to an arbor p, which is also movable hori­
zontally in the line A.B, so that the pencil can write 
freely. A stationary electric resistance is indicated 
at r, and a movable resistance, 8, is connected with 
the lever arm a by the link shown in the illustration. 
These two resistanc�s are electrically connected with 
a battery of eight dry cells. A small current collec­
tor, b, is attached to the movable rod, but is electric­
ally insulated therefrom. At c is a stationary current· 
collector. These two collectors are electrically con­
nected with the line wires d and e respectively. One 
portion of the battery current flows through the col­
lector into each line conductor ; the amount varyirig 
with the position of the pencil t. At each point of 
the writing surface there are two different· bu,t defi­
nite current strengths, so that one can say that the 
movements of the writing operation are converted into 

. changes of current strength. The current returns 
either through the earth or through a third conductor. 
At the receiving station it eD.ters the apparatus seen 
in Fig. 2.  

In this there is a small electric lamp L, that casts 
its light through a bent tube, with a prism, p, and a 
lens, I, on a. small conca-ve mirror, h, swinging. on a 
horizontal axis ; and from this to a second concave 
mirror, 8, which swings about a vertical axis; From 

. this latter mirror the rays are reflected to a roll of 
photographically sensitive paper, F. The horizontal 
axis of the first mirror, h, is surrounded by a coil of 
copper wire iii electric connection with the wire d 
from the sending station ; the vertical axis of the 
mirror 8 being in like manner surrounded by a coil, g, 
in electric connection with the other wire, . e. Current 
in these coils causes vibration of the mirrors, by act­
ing on magnets attached to their axes. 

The invisible photographic writing or' drawing on 
the sensitive paper is automatically developed and 
fixed. After the message is received, the .sensitive 
paper D is drawn oft the roll Ph, between the.. pressure 
rolls nd under a yellow glass pane G, which shuts 
oft the developing chamber of the apparatus. After 
developing the paper containing the now legible

' 

writing or picture passes out between two more 
pressure rolls. The lower front 
rolls are. rotated by means of 
worm-wheels in connection with a 
worm shaft driven by a small mo­
tor, M, the latter, as well as the 
lamp, L, being served with current 
from a small battery, B. The 
mechanism is so arranged that 
after the message is written, the 
under rolls. are' rotated until sum­
cient of the sensitive paper is 
drawn along toward D, under the 
developer-reservoir En. From this 
latter, two rubber tubes lead to­
ward· two glass strips, lying at an 
angle to each other on the paper 
above and thus forming a trough 
with a small slit below. Through 
the latter the developing liquid is 
evenly distributed over the paper 
D. The flow of liquid from En is 
automatically regulated, and when 
no paper is ready to be developed, 

Scientific American 
the rubber tubes are closed by the pressure of an iron 
plate. At the proper moment an electromagnet re­
lieves the pressure on the tubes and thus allows the 
developing liquid to ,1!.!lw. The development takes 
about ten seconds. 

Grzanna's telantograph in use. 

The apparatus itself can be driven by a dry batt,ery 
or by an accumulator ; about 12 volts being sumcient .. 
Each apparatus is arranged as both receiver and 
sender. The German post omce department.has tested 
the system on the following lines: Berlin-Potsdam, 
30 kilometers; Dresden-Meissen, 27 kilometers ; Dres-

,._ ........................... .. ...... ---_ . .. (line circuit wire3 
_ .•. _ •.•.... it 

$ElWER. 

A----�, ��Hte_4 
. 
. ' 

: Battery:: i L _____________ ... T· .. • .. • __ .. J E..;--drd. 

Fig. I.-Details of the sending apparatus. 

.den-suburban line, 4 kilometers ; and Dresden-Berlin, 
200 kilometers. 

••• te 

The remains of a Tyrannosaurus Rex; forty feet 
long and twenty-two feet in height, have been found 
in the Bad Lands, south of Glasgow, Mont., by Barnum 

Fig. 2.-Arrangement of the mechanism at the 
receiving end. 

Brown, of New York, connected with the American 
. Museum of Natural History. The relic has been shipped 

to New York. It took sixteen teams to haUl the fos­
sil to the railroad. The skull alone weighs 4,000 

pounds. The SCIENTIFIC AMERICAN hopes to publish an 
UIustrated description of this "King of Lizards." 

NOVEMBER 21, 1908. 

The Cullinan Diamond (Jut. 

The famous Cullinan diamond, the cutting of which 
was recently described in the columns of the SCIEN­
TIFIC AMERICAN, has been successfully divided into 
eleven stones. When first discovered, and even before 
it was cut, the stone was valued at about $1,000,000, 

and about that amount was paid for it by the Trans­
vaal government. Fred Wells, the superintendent of 
the Premier Diamond Company, . found the Cullinan 
diamond in January of 1905. The diamond was a 
white elephant in its way. Too big and too precious 

. to find a purchaser, the problem of disposing of it 
perplexed the company not a little. Finally it· was 
decided. to present the stone to King Edward, who 
has intrusted an Amsterdam firm with the splitting 
and polishing of the gem. 

The London Times states that in the original state 
the Cullinan diamond weighed 3,253!%, English karats, 
or OYer 11-3 pounds avoirdupois. It is now divided 
as follows: (1) a pendeloque or drop brilliant, 
weighing 516%' karats, dimenSions, 2.322 inches long 
and 1.791 inches broad; (2) a square brilliant, weigh­
ing 309 3-18 karats, 1.771 inches long by 1.594 broad ; 
(3) a pendeloque, weighing 92 karats ; ( 4) a square 
brilliant, 62 karats ; (5) a heart-shaped brilliant, 18% 

karats ; (6) a marquise brilliant, 11.% karats ; (7) a 
marquise brilliant, 8 9-16 karats ; (8) a square bril­
liant, 6% karats ; (9) a pendeloque, 4 9-32 karats ; 
(10) ninetY-Six brilliants, weighing 7% karats, and 
(11) a quantity of unpolished "ends," weighing 9 
karatil. 

The first and second of these stones are by far the 
largest in existence. Even the second is much bigger 
than the largest previously known brilliant, viz., the 
Jubilee, weighing 239. karats, while beside 'either of 

. them so famous a jewel as the Kohinoor sinks into 
comparative inSignificance, since its weight, 102%, 

karats, is little more than one-third of that of the 
smaller, or one-fifth that of the larger. Moreover, the 
stones are not more distinguished for size than for 
quality. All of them, from the biggest to the smallest, 
are absolutely without flaw and of the finest extra 
blue-white color existing. 

As regards the two largest, an innovation was made 
iB the manner of cutting. Normally a brilliant has 
fifty-eight facets. In view, however, of the immense, 
size of the two largest Cullinan brilliants, it was de­
termined to have an increased number, and to give 
the first seventy-four facets and the second sixty-six. 
This decision has been abundantly vindicated by the 
results, for the stones exhibit the most marvelous 
brilliancy that diamonds can show. This fact is all 
the more remarkable and satisfactory be�ause very 
large brilliants are apt to be somewhat dull and de­
ficient in fire. 

• ••• 
Mechanical Stoking. 

Many attempts at mechanical stoking have been 
made in locomotive design, but for different reasons 
they must still be considered experimental. These at­
temllts have been answers to a crying need for better 
results than have been obtained from hand firing. 
Any devices which tend to improve the results of 
the present system of locomotive firing should, there­
fore, be well tried out. One of the greatest evils in 
connection with hand firing is the necessity for the 
opening of the firebox door, thus admitting large vol­
umes of cold air. In fireboxes which are arranged 
with bame plates to protect the tube sheet, cold air 
from the fire door is not so destructive, but in those 
which do not furnish this protection, the damage is 
very great, both to the steaming capacity of the boiler 
and to the life of the sheets and tube ends. When 
the firebox door. of a hard-working locomotive is 
opened by hand for the admission of each fire, the ag­
gregate amount of time in which the outside air has 
free play through the opening is probably as much as 
twenty-five per cent of that consumed by the trip. 
There is in use on some roads a device which should 

be applied to all locomotives of the 

Written by hand. Reproduced by the receiver. 

heavier types, at least. This device 
is simply an air door opener and 
closer. It consists of an air cylin­
der, the piston rod of which is con­
nected to a lever on- the fire door. 
Air is admitted to the cylinder by 
a valve operated by the fireman's 
foot ; this drives the piston outward 
and opens the door. The return 
is . effected by a spring as soon as 
the air is exhausted. The exhaust 
takes place automatically when the 
foot of the fireman releases the 
valves. The advantage. in the use 
of this device lies in the fact that 
the time the door must be kept open 
is reduced. The fireman has the 
scoop full of coal ready to be dis· 
charged immediately the door is 
opened, and the clOSing is effected 

A �ple of the work done by Gnanna's telautograph. 

", nW FOB)[ OF TELAUTOellAPH, 
just as quickly.-Railway and E.­
gineering Review. 



,.N OVEMBER 2 1 ,  1908. 

CYCLONES ON THE SUN. 
BY PROP. S. A. llITCHELL, COLUlIlBlA UNlVEBSITY. 

Important discoveries have been made during the 
past few months at the Carnegie Solar Observatory 
in California, where Prof. George E. Hale, its direc­
tor, has gained valuable knowledge about the sun in 
showing the process whereby fuel is fed into the 
solar furnace. By improved methods of research, by 
careful diligence in closely observing the sun, aided 
by a little stroke of luck, photographs have been taken 
which show a mass of cool hydrogen gas being sucked 
into the vortex of a sun spot, the result of a terrific 
solar cyclone. These critical photographs, which are of 
excellent quality, speak volumes for the observers on 
Mount Wilson in regard to their ability in perfecting 
new lines of research, their har.d-working methods in 
observing, and their genius in properly interpreting 
the results of these fine pictures. When related, these 
discoveries appear extremely sim-
ple and matter-of-fact, but the 
work that has led up to them re­
quired a series of brilliant discov­
eries which are probably equaled 
nowhere in any other science. 

Scientific ADlericat\ 
coming the mechanical dimculties involved in this, 
gave Prof. Hale the spectroheliograph. At first on his 
12-inch telescope, later on the 40-inch of the Yerkes 
Observatory, were photographed wonderful pictures 
of the prominences at the sun's limb, the sun on the 
original plates with the 40-inch being seven inches in 
diameter. With' the new spectroheliograph it became 
possible to photograph not only the prominences but 
also the face of the sun, and if the secondary slit were 
set at the center of the K line at the violet end of 
the spectrum, a plate of the sun was obtained in the 
light of glowing calcium vapor. This photograph was 
decidedly different in appearance from that of a straight 
picture taken in the ordinary way. 

In experimenting with the spectroheliograph, it was 
found that the solar image looked different according 
as the second slit was set directly on the center of 
the K line or a little to the red or the violet side. 
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tage of a loeatloii in California was recognized by 
the Carnegie Institution. Work there progressed 
along the same lines which had brought so much suc­
cess at the Yerkes Observatory ; and Prof. Hale planned 
to carry out researches on a grander scale than was 
possible even with the 40-inch telescope. 

In carrying out the work on the fiocculi, the great­
est success had been obtained in the use of the 
calcium H and K lines of the solar spectrum. The 
hydrogen lines H{J, H,,(, and Hli, were also used to 
photograph these interesting phenomena, and it was 
found that there were great differences in the appear­
ance of the sun as the calcium lines were employed 
or as the hydrogen lines were made use of. In fact, 
there were marked variations as the sun was photo­
graphed in the light of each of these three hydrogen 
lines. Consequently, Prof. Hale desired greatly to 
learn what would be the results when the H Cl line of 

hydrogen was employed. The H Cl 

Mount Wilson near Pasadena 
in California was chosen for the 
observatory of the Carnegie In­
stitution because its positioa of­
fered the possibility of continu­
ously observing the heavens for 
weeks at a time unhampered Py 
clouds. The talented director of 
the Yerkes Observatory of the 
University of Chicago, chosen as 
its head, decided to limit observa­
tional work to th.e sun, for the 
reason that the sun is a typical 
star, and in closely studying it 
we are not only gaining informa­
tion about the body which is of 

Photographs showIDg the 8UD8pot; on May 29 and June 2, 1908. 

or the 0 line of the solar spec­
trum is the one exclusively used 
in visual observations of promi­
nences. But unfortunately this 0 
line is far in the red, and the or­
dinary photographic plate is not 
sensitive to red light, a fact of 
which we are all aware, since pho­
tographs are ordinarily developed 
in red light. If a plate sensitive 
to red light could be obtained 
which would not require too long 
an exposure, it might then be 
possible to photograph the sun in 
the light of glowing hydrogen gas, 
the 0 line. Experiments to make 
red-sensitive plates rapid enough 
for use had not met with much 
success until within the last year. 
Mr. Robert James Wallace of the 

most importance to us on earth, 
but we are also shedding consid­
erable light on the great and im­
portant problem of astronomy, 
the study of stellar evolution. 
While still a young man in 1893, 
Prof. Hale invented the spectro­
heliograph, and since that · time 
much has been expected from him 
in astronomic research. His pres­
ent discoveries are a fitting cn­
max to a long series of brilliant 
discoveries rendered possible by 
great genius and remarkable en­
thusiasm. 

Note the lODg, dark IIUII8 of hydrogen and the marked whlrl1Dg struCture. Yerkes Observatory show�d a 

If astronomers of the present 
day had only the photographic 
camera to assist with their eye 
observations at the end of a 
telescope, very little could be 

The SUD8pOt on June 8 &t 4::1)8 p. m. and 1 5  mlnntes 88 seconds later. 

method of doing this by bathing 
ordinary plates in a certain solu­
tion. With this new weapon of 
research photographic work on 
the sun was undertaken at Mount 
Wilson with renewed energy. 
Seed's "Gilt Edge" plates bathed 
according to Wallace's directions 
proved to be splendidly adapted 
to the purpose. The first experi­
ments with the new plates were 
tried about the middle of March, 
1908, though the first satisfactory 
photograph was that of April 30. 
The new plates showed a great 
improvement in detail over the 
old. Not only were prominences 
seen better, but the spots on the 
sun's surface took on an added 

The hydrogen IIUII8 III rapidly moving toward the spot. interest, for it was at once seen 
that they are centers of attrac, 
tion which draw toward them the 
hydrogen of tlie solar atmosphere. 
It became necessary now more 
closely than ever to observe sun 
spots, for discoveries would fol­
low each other in . rapid order. 

known of the sun or its surface. 
The photographic plate has been 
of enormous value in giving a 
permanent record of fieeting phe­
nomena on the sun's surface, and 
without it the great advances of 
to-day would have been impossi­
ble. Since 1868 the spectroscope 
has given its aid to solar investi­
gations. In that' year Janssen of 
France and Lockyer of England 
almost simultaneously pointed out 
that the red llames or promi­
nences, which formerly could be 
seen only during the few minutes 
of a total solar eclipse, were now 
an everyday phenomenon. By a 
peculiar use of the spectroscope 
it is now possible to see these 
red fiames in broad daylight 
when they are on the sun's edge, 

8 mins. and 6 see80 after last photograph. View on the following morning. 

On May 26, 1908, a spot reached 
the east limb of the sun at 8 :  16 
A. M. and the looked-for oppor­
tunity was at hand. On May 25, 

before the spot turned the edge 
of the sun, evidences of activity 
could be seen in the shape of 
prominences which were undoubt­
edly connected with the spot , 
group. On May 28 at 6 :  58 A. M., 
with the spot very close to · the 
eastern limb, traces of a cyclone 
could be seeB near the spot, mat-Hydrogen mass Is being sucked Into the vortex. Note radlai lines. WhIrling stmcture haS disappeared. 

in spite of the fact that the light 
from the sun is a thousandfold 
more powerful than the light 
from the prominences. Altother 
field of fruitful research was thus opened, and in the 
capable hands of the late Prof. Young of 'Princeton, 
a long list of discoveries were added to the science 
of astrophysics. Flames could be seen shooting to 
enormous distances from the sun's edge at a speed 
greater than one hundred miles per second ! The end 
of all research seemed nearly reached when it became 
possible to photograph and obtain a permanent rec­
ord of these gigantic eruptions, as was possible by 
Prof. Hale's invention of the spectroheliograph. As 
the name signifies, the sun is photographed by means 
of its spectrum. A powerful grating or prism train 
at . the eye end of the telescope spreads the sun's light 
out into its spectrum. By allowing the light from 
one line of the spectrum, as H or K, to pass through 
a secondary slit, a .  photograph .of the sun and its sur­
roundings can be taken In II or K light alone. Over-

Photographs by Prof. Hale. 

CYCLONES ON THE SUN. 

This had led to the discovery of fiocculi by Prof. Hale, 
masses of luminous gas floating at different elevations 
above the sun's surface. Still later investigations led 
Prof. Hale to the conclusion that it was now possible 

' .  to take photographs representing the condition of the 
sun's atmosphere at different elevations. When we 
think that remarkably little is known of our own at­
mosphere at a height of flve miles above the earth's 
surface, we get a slight idea of the power of the 
astronomer in photographing the sun ninety-three 
millions of miles away, and gaining a knowledge of 
the condition of the sun's atmosphere at different 
levels! This work 'Was of far-reaching importance, and 
it became more and more necessary to photograph 
the sun daily. But at Yerkes and at all observatories 
in the eastern part of our country, daily work on 
the eun is often interrupted by cloudl, and the advan-

ter there being in rapid whirling 
motion, and likewise was seen 
what proved later to be especially 
interesting, a 'flocculus of dark 
cool hydrogen. ( The spot re-

mained on the face of the sun until June 8 . )  The 
splendid series of photographs taken show the cyclones 
continuing on a gigantic scale around the spot. The 
dark mass of hydrogen-the flocculi-showed changes 
here and there, giving evidence of great agitation on 
the sun. Suddenly on June 3 a catastrophe happened ; 
the cool hydrogen gas, which had been continuously 
in the same location since the spot came around the 
edge of the sun on May 26, was quickly set whirling 
and was rapidly 'sucked into the great maelstrom on 
the SUB. Prof. Hale was lucky enough to have this 
great solar cyclone-the first of its kind ever seen­
recorded on a series of nine photographs ail taken 
within ten minutes. We congratulate Prof. Hale on 
his energy and his great fortune. The speed at which 
this cool hydrogen rushed into the center of the spot 
was about sixty miles per second-rather falter than 
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any motioJls we know of on the earth-a velocity 
comparable with that at which prominences are thrown 
off from the sun. 

The photographs showing the solar cyclone were 
taken about 5 P. M. June 3. At 6 the next morning 
quite a change was evident around the spots. Bright 
mas'ses of heated hydrogen gas began to appear, and 
this heated gas kept on increasing in amount for the 
next couple of days. Thus we become aware of the 
manner in which relatively cool matter is subjected 
to the heat of the solar furnace, tracing a mass of 
hydrogen gas before and after being treated by the 
solar fire. These are the beginnings of a new set of 
discoveries which will give us much knowledge regard­
ing our great sun. Spots are thus the centers of dis­
turbances on the sun. But how much disturbance' is 
centered there ? And what connection have sun spots 
with other phenomena ? The scientific world has 
lmown for more than fifty years that sun spots closely 
affect the amount of terrestrial magnetism ; spots on 
the sun are connected with "electric storms," and 
with displays of northern lights, but how · related ? 
The sun is evidently the seat of a great electro-mag· 
netic field, whose lines of force stretch outward even 
as far as the earth. In fact, the appearance of ' the 
hydrogen flocculi on the new photographs 'of Prof. Hale 
recall to the mind the appearance of iron filings in a 
magnetic field ; and one wishes to know what kind of 
an electro·magnet the sun is, how it displays its force, 
and whether sun spots are the centers of lines " of 
force running out. We shall expect Prof. H ale to tell 
us whether the lines of the spectrum of a sun spot 
show the Zeeman effect, and how it is that the lines 

of force from the spot alter the appearance ' of " the 
spectrum Unes. ,.� 

These discoveries emphasize strongly , the' great im­
portance of a close and careful study of sun spots, 
for they are somehow connected with a variety of 
phenomena such as electric storms; aurora borealis, 
prominences, flocculi, faculre, corona, and possibly 
with conditions of temperature or weather here on 
earth. 

• • • 
More Curlou" Fact" About Nu_ber,,_ 

BY J. F. SPRINGER. 

Those who read attentively the writer's article on 
numbers in the SCIENTIFIC AMERICAN for March 28, 
1908, may have wondered how such groups of num­
bers as ( 3 , 4 , 5 ) , ( 5 ,  i2, 13) , ( 8 , 15, 17 ) ,  and ( 7, 24, 25 ) 
may be obtained. .These groups have the property that 
if their members be squared the sum of the first two 
squares is equal to the third. Thus 3"" + 4" = 52. These 
few 

'
cases were, perhaps without exception, found 'by 

observation. But the writer has devised a method 
whereby an unlimited number of such groups may be 
obtained with quickness and certainty. ConsIder · the 
equation 

[1] (x" + y2) 2  = ( 2xy) "  + (x2 - y' ) 2. 
Now this equation is true irrespective of the particu­
lar values that x and y may have. This may be seen 
by actually carryin3' out the operations indicated. 

, Thus, squaring as directed, we have, 
x' + 2X'y2 + y' = 4x'y' + x' - 2x2y" + y'. 

REturning now to equation [1] , and remembering' that 
it is true whatever the values of x and' y, we niay ' ob­
tain groups of numbers having the desired property 
by simply selecting any values we choose ' for x and · y. 
Thus, by making x = 2 and y = 1, we obtain ' (using 
dot for multiplication ) 

( 22 + 12 )�  = ( 2 . 2 . 1 ) 2 + [2' - 12) 2. 
That is, 52 = 42 + 32. This j 1 one of our old groups. 
Making x = 5 and y = 2, we obtain 

( 5' + 2')" = ( 2 . 5 . 2 ) "  + ( 5' - 22)2. 
yielding 

292 = 202 + 21�. 
Again, making x = 8 and y = 3, we get 

732 = 48' + 55'. 
Or; if x = 7 and y = 4, 

652 = 56" + 33"". 
Finally, if ' 

x = 13 and y = 8, 
2332 = 2082 + 1052• 

By performing the operations of squaring, one may 
convince himself that these results are correct. Thus, 
in the last case 2332 = 54,289. The squares of 208 and 
105 are 43,264 and 11,025, which upon being added 
yield 54,289. The reader should use formula [1] and 

. devise groups for himself. By carrying out the squar­
ing operations he may satisfy himself of the correct­
ness of his work. 

An interesting property of numbers is the fact that 
if we add the squares of two consecutive numbers to­
gether, we shall obtain a new number such that if 

' we multiply it by 2 and subtract 1, we shall obtain 
a square number. Thus, suppose we add the squares 
of the consecutive numbers 2 and 3. Multiplying the 
new number (13)  by 2 and subtracting 1, we get 25-
which is a square number. Again, adding the squares 
of the consecutive numbers 12 and' 13, . we get 313. 
Multiplying this by 2 and subtracting 1, we obtain 
625-a square number. Indeed, the square number 
obtained finally is the square of the sum of the two 
consecutive numbers. Thus, in the first case, 25 is 
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the square of 5, which is the sum of 2 and 3. So, 
also, 625 is the square of 25, which is, in turn, the sum 
of 12 and 13. If we desire to see the reason for this, 

' we may represent the two consecutive numbers by 
x and x + 1. Squaring and adding, we obtain 
x" + (x + 1 ) ", which equals 2X2 + 2x + 1. Multiply­
ing this by 2 and deducting 1, we get 

4x' + 4x + 1. 
But this is a square number, being in fact, 

( 2x + 1) 2. 
This may be written 

[x + (x + 1 ) ] 2, 
from which it may be seen that it is the sum of x alld 
x + 1 which is squared. That is to say, by adding 
the square of the two consecutive numbers, multiplying 
the result by 2 and subtracting 1, we get the square 
of the sum of the consecutive numbers. 

In the preceding article, a; method was given whereby 
any cube could be expressed as the difference between 
two squares. That method utilized the formula 

[21 ' re3 = (re' :  � r- ( rei 2 ref 
, Another method will now be shown, by which we may 

differently ' express a cube as the difference between 
two · squares : 

Assuming 
x" = y2 - z', 

we have to determine y and z. Instead of factoring 
x" into x and x" (as in the former article) , we' factor 
Into 1 and x·. Putting these equal to the factors of 
11" --;'z", we have, 

y - z = 1  

. and y + z = '  x·, 

re3 + t re3 - t 
and we obtain for y and z :  'J/ = --, z = ---. 2 a 
We may now write, 

[3] 
re3 = ( :va :  � r- (re3 2 �y 

This equation is true, whatever the value of re, as may 
be readily shown by performing the operations indi­
cated. As formula [3] stands, it is applicable only to 
odd values of x. For, if x is even, then x, is also even. 

: This would make x" + 1 and x" - 1  odd numbers. 

Consequently :va t 1 and . re3 -; 1 would remain fractions. 

If x be' taken equal to 13, we shall have 

IS3 =CS.:- 1)' _ CS3 2 1)' 
, That is 138 = 1,0992 - 1,0982• Again, 

73 = (3 ; 1) '_ (3 ;- 1)' 
or, 73 = 171' - 17111 

As formula [2J is good for all numbers, whether 
even or odd, it will be interesting to express by its 
means the cubes last used ( 133 and 73) as the differ­
ence between two squares. 

Thus, 

Aild 

. (lS2 + IS)' (lS' - 13)' .
. 
' 

133 = -2- - 2 

7" =: C' � 7y - (72 ;; 7 
These give, 133 = 912 - 78" 
And, 73 = 28" - 21". 

All interesting property of the natural numbers is 
that if · we add any number of these together begin­
ning with unity, double the sum and subtract the last 
of the numbers, we shall have the square of this final 
number. Thus, suppose we consider the numbers from 
I to 9. Adding, 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9, 

, we ' get 45. Doubling this and subtracting the final 
number (9 ) ,  we get 81, which is the square of the 
final number . .  To understand the reason for this is not 
difficult. Thus, we write 

B = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9  
And, B = 9 + 8 + 7 + 6 + 5 + 4 -f 3 + 2 + 1. 
Adding we get 2B = 9  (9 + 1 ) .  
Expressed more generally, n being both number of 

terms and last term, we have 
2B = n  (n + 1) = n2 + n. 

'We have therefore 
2B - n = n2 + n - n = nO. 

We will now pass to some theorems which, so far 
as the writer is aware, appear now for the first time. 
The first theorem is to the effect that if we have the 
fifth power of any number ( not itself a multiple of 

. 11 ) .  we may, by the addition or subtraction of unity, 
make this number divisible by 11. For instance, the 
fifth power of 921 is 662,671,283,348,601. By adding 1, 
it is divisible by 11. Search as you may, you will 
find no number ( unless it itself is a multiple of 11 ) 
which upon being raised to the fifth power will not 
become divisible by 11 upon the addition or subtrac­
tion of r. 

In order to establish this result generally, let us 
represent any number (not containing 11 as a fac­
tor) by x. Now this number x upon being divided 
by 11, will yield a remainder less than ' 11 and more 
than 0 (as it is supposedly not divisible by 11) .  We 
may write, therefore, 
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II: = 11y + z, 
where z may have any integral value from 1 to to 
( inclusive) . We now write, 

x" = ( l1y + z ) ". 

This gives, by ordinary algebra, 
Ilf' = 11"Y" + 5 . l1'y'z + 10 . l1'y3z2 + 10 . 11" y"z' 

+ 5 .  11yz< + Z'. 
If we attentively observe the right-hand side of this 
equation, we shall see that 11 occurs in all the terms 
except the last. We may write, then, 

[4] Ilf' = 11 . R + Z'. 
Now, as before observed, z is limited in its range of 

values. Let us examine these 

For z = l, Z' = 1  = l1 X O + l  

z = 2, Z' = 32 = 11 X 3 - 1  
z = 3, Z' =, 243 = 11 X 22 + 1  
z = 4, Z' =  1,024 = 11 X 93 + 1  
z = 5, Z' = 3,125 = 11 X 284 + 1 
z = 6, Z' = 7,776 = 11 X 707 - 1  
z = 7, Z' = 16,807 = 11 X 1,528 - 1  
z = 8, Z' = 32,768 =11 X 2,979 - 1  
z = 9, Z' = 59,049 =11 X 5,368 + 1 
z = 10, Z' = 100,000 = 11 X 9,091 - 1 

It will be seen, from an examination of the last 
column, that z" may always be expressed as a multiple 
of 11 plus or minus 1. That is, we may write 

Z' = l1 . M  ± 1. 
Consequently, equation [4] may now be written 

x, = 11 . R + 11 . M ± 1. 
From which is easily obtained, 

Ilf' 'F 1 = 11 . (R + M) . 
That is to say, either the addition or subtraction of 

unity will cause any fifth power to become divisible by 
11, unless the number raised to the fifth power is itself 
a multiple of 11, when the addition or subtraction of 
no number is needed to make it divisible by 11. 

This seems to be a very curious result. Another ap­
parently new proposition affirms that if we subtract a 
number from its seventh power the result is divisible 
by seven. Thus 128 is the seventh power of 2. Sub­
tracting 2, we get 126, which is divisible by 7. Again, 
279,936 is the seventh power of 6. Subtracting 6, we 
obtain 279,930, which upon trial we find to be di­
vIsible by 7. As a final illustration, consider the num­
ber 62,748,517. This is the seventh power of 13. Sub­
tracting 13 from it, we get 62,748,504, which is divis­
ible by 7. 

In order to establish this proposition generally, let 
II: represent any number not divisible by 7. It is 
superfluous to consic1er mUltiples of 7, as the propo­
sition is obviously true in their case. So then, we 
have to prove that 

x' - x 

is divisible by 7, when x is a non-multiple of 7. As :l:  
is not divisible by 7, we may write 

x = 7y + z, when z varies from 1 to 6 ( inclusive) . 
We have, then, 

x' - x = ( 7y + z) 1 - ( 7y + z) . 

Now, upon expanding the right-hand side of this equa­
tion the number 7 appears in every term except 
z· and - z. So that we may write 

[5] xT - x = 7 . Q + ZT - z. 

Let us consider the possibilities of ZT - z for the six 

possible values of z ( 1  to 6 ) .  

For z = l, ZT _ Z =  0 
z = 2, z' - z =  126 
z = 3, ZT _ Z =  2,184 
z = 4, ZT _ Z =  16,380 
z = 5, ZT _ Z =  78,120 
z = 6, z, - z = 279,930 

Examining the column on the right hand, we find every 
number to be divisible by 7. Consequently, whatever 
value it is possible for ZT - Z to possess, each and every 
one is divisible by 7. So that the right-hand side of 

equation [5] is divisible by 7, throughout-which es­
tablishes the proposition. 

A shnilar propOSition, and one apparently new, is 
to the effect that if we subtract a number from its 
thirteenth power the resulting number is divisible 
both by 7 and 13, and consequently by 91 ( since 
7 X 13 = 91) . As an example, consider the thirteenth 
power of 2. This is 8,192. Subtracting 2, we obtain 
8,190, a number divisible both by 7 and 13. Again, the 
number 2,541,865,828,329 is the thirteenth power of 9. 
Subtracting 9, we have, 2,541,865,828,320. This num­

,ber, upon trial, we find to be divisible both by 7 and 
by 13. These 'seem to be pretty striking results. But 
perhaps some one may question whether they are not 
mere matters of coincidence. 

'To prove the fact generally, let us denote the num­
ber, whose thirteenth power is to be taken, by x. 
We have, then, to show that xlS - x is divisible both 
by 7 and by 13. As the proposition is self�evident, as 
far as 13 is concerned, if x is a multiple of 13, we 
shall consider that x, upon division by 13, yields a re­
mainder less than 13. That is, 

x = 13y + z. 

Where z varies from 1 to 12 ( inclusive) . We write 
now, 

x" - x = (13:/1 + z)lI - (1321 + .) . 



NOVEMBER 21,  1908. 

The entire right-hand side of this eQ.uation contains 13 
as a factor except 

Z13 � z. 
Let us consider the possible values of this expression. 

For z =  1, Z13 _ Z =  0 
z =  2, z" - z =  8,190 
z = 3, Z13 - Z = 1,594,320 
z= 4, Z13 _ Z =  67,108,860 
z =  5, z" - z =  1,220,703,120 
z= 6, Z13 _ Z = ' 13,060,694,010 
z =  7, z" - z =  96,889,010,400 
z = 8, Z13 _ Z =  549,755,813,880 
z =  9, Z13 _ Z =  2,541,865,828,320 
z = 10, ZlO - Z = 9,999,999,999,990 
z = l1, Z13 _ Z =  34,522,712,143,920 
z = 12, Z13 - z = 106,993,205,379,060 

Examining the column of figures at the right hand, 
it will be seen that each and every number is divis­
ible by 13. Consequently, . the expression x13 - x  is 
divisible by 13. We have yet to show that it is also 
divisible by 7. We represent x now by 7m + n, where 
n may be any number from 1 to 6. The expression 
x" - x now becomes 

x1S _ x =  ( 7m +  n)13 _  ( 7m + n) 
Just as before, every term on the right-hand side, 
when expanded, contains the factor 7 except the ex­
pression 

n13 - n  
To examine this for values from 1 to 6, is simply to 
look over the column of figures last obtained begin­
ning with the first and extending through the sixth, 
to see whether 7 is a factor. Upon examination, we 
find that it is. So that as a result of our investiga­
tion we find that all numbers of the form x18 - x are 
divisible both by 7 and by 13�onsequently by 7 X 13, 
� �  , 

But we have not reached the end as yet. In raiS: 
ing numbers to the several powers, we find that pow­
ers of numbers ending in 1 also end in�l. Thus, any 
power of 31 will terminate in the figure 1. If a num­
ber ends in 2, the final figure of . its various powers 
runs through the cycle 2, 4, 8, 6. Constructing a 
table, we find the following results : 

.. " Powers. .. � 
i"< I. 0; 1 2 3 4 5 6 .S 
i"< --

I 1 1 1 1 1 1 
2 2 4 8 6 2 4 
3 3 9 7 1 3 9 
4 4 6 4 6 4 6 
5 5 5 5 5 5 5 
6 6 6 6 6 6 6 
7 7 9 3 1 7 g 
8 8 4 2 6 8 4 
9 9 1 9 1 9 1 
0 0 0 0 0 0 0 

Thus for numbers ending in 7, the final figures- of 
the powers run through the cycle 7, 9, 3, 1. Upon ex­
amining the table closely, it will be seen that these 
cycles consist of one, two, or four numbers. In con­
sequence of this periodicity, the thirteenth power of 
any number will terminate in the same figure as the 
first power, all the cycles starting afresh at this power 
(as also at the fifth and ninth ) .  Consequently, i f  we 
subtract the first power from , the thirteenth we shall 
obtain a number whose final figure is O-the final fig­
ures of minuend and subtrahend being the same. Con­
sequently, 'all numbers of the form x" - x terminate 
in . O, and are for this reason divisible by both 2 and 5.  
We learn, then, that all numbers of the form x'S - a;  

are divisible at once by 2 ,  5 ,  7 ,  and 13-that is, by 
910. 

.. .  1" 1 • � .  

The Current SuppleInent. 

The opening article of the current SUPPL'EMENT, No. 
1716, deals with the subject of. the short-distance 
transportation of the products of the mine" ffeld, and 
forest from the outlying districts to the railroad.. The 
use of dry air in the blast furnace as patented by 
Gayley is described fully. Various conjectures have 
been made as to the cause of the destruction of Count 
Zeppelin's airship. One very plausible explanation 
ascribes the catastrophe to the effect of atmospheric 
electricity. The electrical principles involved are de­
scribed in the SUPPLEMENT. Whether as .a toy, as a 
scientific instrument, or as an object of. practical util­
ity, the gyroscope is of great interest. As an illus­
tration Of its possible development, a gyroscope in­
vented by Prof. Ach of Bedin is described, which has 
for its object a means of securing the invariability 
of the axis of rotation of the gyroscope, no matter 
what ar�it:rary movements may take place in the car­
rier of the gyroscope. The invention comprises means 
to' do away with the influence of gravity on the spin­
ning bOdy. Sir William Ramsay discusses the sub­
ject, "Do the Radioactive Gases Belong to the Argon 
Series?" The making of artificial diamonds is de­
scribed. Mr. Alexander A. Chenoweth writes on rein­
forced concrete as a substitute for wooden piles, cro�s-

Scientific American 
ties, or sleepers. Photographic bird's eye views have 

hitherto been obtained by means of balloons, or kites. 
Dr. Neubronner has discovered that they may also be 
taken with the aid of carrier pigeons. The necessary 
apparatus is described and illustrated. 

. .  ' . 
A.'500 PrIze 1"or a Simple Explanation 01" the Fourth 

Dimension. 

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

Competitors for the prize must comply with the fol­
lowing conditions : 

1. ' No essay must be longer than 2,500 words. 
2. The essays must be written as simply, lucidly, 

and non-technically as possible. 
3. Each essay must be typewritten and identified 

with a pseudonym. The essay must be inclosed in a 
plaiR sealed envelope, bearing only the pseudonym. 
With the essay should be sent a second plain sealed 
envelope, also labeled with the pseudonym, and con­
taining the name and address of the competitor. Both 
these envelopes should be sent to "Fourth Dimension 
Editor, SCIENTIFIC AMERICAN, 361 Broadway, New 
York, N. Y." 

4. All essays must be in the office of the SI;JIENTIFIO 

AMERICAN by April 1, 1909. 
5 .  The Editor of the SCIENTIFIC AMERICAN will re­

tain the small sealed envelope containing the address 
of the competitor and forward the essays to a , Board 
of Judges, who will select the prize-winning essay. 

6 . . As soon as the Board of Judges have agreed upon 
the winning essay, they will notify the Editor, .who 
will open the envelope bearing the proper pseudonym 
and containing the competitor's true name . .  The ' com­
petitor will be notified by the Editor that he has . won 
the prize, and his essay will be published in the , SCIEN­

TIFIC AMERICAN. 

7. The Editor reserves the right , to publish in , the 
columns of the SCIENTIFIC AMERICAN or the SCIENTIFIO 

AMERICAN SUPPLEMENT three or four of the more 
meritorious essays, which in the opinion of ·the judges 
are worthy of honorable mention. 

The Editor of the SCIENTIFIC AMERICAN is now en­
gaged in selecting the judges who will award the 
prize. They will be three in number, and all will be 
eminent American mathematicians. The names of the 
judges will be announced in a later issue of this jour­
nal. 

.. ' . ' . 
Substitute tor ' Chromate 01" SUver • •  

Running short o f  Lord Kelvin's glass tubes for daep� , 
sea soundings, and finding the prices charged in Am­
erica-40 cents each--:rather high, Mr . . John Martin 
of the S. S . . "Akershus" informs' us that he tried to 
find some substitute for. chromate of silver" and suc­
ceeded. He bought a %,-inch ( inside diameter) water­
gage glass of the same length as Lord Kelvin's , tubes, 
closed one end with a flat piece of cork, a, small rag . 
over it and some sealing wax. Next he cut a sheet of 
drawing paper into narrow strips at a bookbinder's. 
Along the middle of the. paper strip, he drew a line 
with a copying pencil. The . paper slip was then 
shoved up the glass tube, forming a blank scale . . The 
lower end of the . strip was turned around the edge , of 
the tube and tied with a. piece of cotton thread to 
prevent the paper from being displaced by the water 
as it rose in the tube. The tube was used in the . same 
way as Lord Kelvin's. ,  The depth was read off from 
the boxwood scale. The ink pencil line distinctly indi­
cated how far the water reached. The guard tube con­
taining, the gage glass was' made from an old con­
denser tube. 

• • • • •  
The' Death 01" WUIIam Ed_ard Ayrton. 

WilHam. Edward Ayrton, the; distinguished English, 
electrical engineer and inyentor" died in London on 
November 8 in his sixty-first year. He was educated 
at . University College, London, and after grad.uation 
entered the Indian Government Telegraph Service. In 
1873 he was appointed to the chair of natnral phil­
osophy and telegraphy at the Imperial College of En­
gineering, Japan. Here he remained for five years. 
In 1884 he was ma,de professor of electrical engineer­
ing at the Central Technical College, South Kensing­
ton. He was president of the Physical Society, 1891-2, 
and president of the Institution of Electrical Engineers 
ill. 1892. 

• .  e . •  
The Death of .Tohn Henry MUIs. 

John Henry Mills, a pioneer heating engineer and 
inventor of heating boilers, of Boston, Mass., died 
at his home in Faneuil, a suburb of that city, on 
Tuesday, October 6, in his seventy-fifth year. He was 
an authority on heating, and his work, "Heat-Its 
Application to the Warming and Ventilation of Build­
ings," is one of the standard books on the subject. 
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USEFUL ARTIFICIAL WATERWAYS. 

To the Editor of the SCIENTIFIC AMERICAN : 
The proposition to retain water at the heads of large 

rivers and their tributaries is surely well worth care­
ful conSideration, as it will aid in retaining moisture, 
not only on the surface, but to great depths, replenish­
ing old-time underground rivers and furnishing water 
for wells in the surrounding c(;mntry, Such reservoirs 
can ba used . to keep machinery running during the ,dry 
season too, thus adding millions of dollars , valuation 
to power plants, by steadyilig b�siness, in regulath:ig 
production so as to secure equal results throughout .the 
whole year. . . . .  

Yet still all the water that £an be ·retained ,w-il'l prove 
to be an infinitesimal quantity in checking the over­
flow of ' the lower streams of any great system of riv­
ers, such as the Mississippi and the Amazon. 

The best possIble command of the MissiSSippi -River 
can be secured by dredging a deep and broad channel 
for several hundred miles inland at a proper distance 
from .the river cl;lannel on �both sides of the river . . 

The chan;nel . on. ' the west side should extend ' from 
Atchafalaya Bay, keeping west of the extremely trou­
blesome Bayou Lafourche and , passing east of Opeiou­
sas . and Alexandria, La." east of Pine Bluff, Ark., on , 
to the head of . White R,iver, across , the line of Mis- ' 
souri, to a point opposite Charleston near the Missis­
sippi River, and Van Buren on the Iron Mountain Rail­
way. This will drain large tracts of wet, unproductive 
flat lands, which will be of excellent quaitty and most 
of them fertile and productive when properly drained. 
There are hundreds of thousands of acres of flat, wet 
land along the proposed course of this west side canaL 

The east side channel should begin at Bay St. Louis, 
extending north, crossing the �earl River, to a point 
above Lake Pontchartrain. There bending west should 
cross the Illinois Central Railway, near the town of 
Amite, reaching the Mississippi Valley a few miles 
below , Natchez, on into the Yazoo Valley, then on up 
that valley, passing near and east of Memphis , and ' on 
to the Ohio River Valley. , There bending east,; fqllow 
the course of that river as far as the , land formation 
makes it desirable. At, certain po' 1tS,1t may ,be. nec�­
sary to ;leave off one side of a .  river. a.lld take ,up ,con­
struction on .the other side. . This being a question �'of 
easy decision for any competent engineer. " 

. . 

These channels will have a threefold purpose of use­
fulness : Fir.l?t, as channels of drainage, they will add 
several · hundreds of millions of dollars ' value to , the 
country traversed, by providing several 'outlets ' for 
drainage of swamps and farm . land in generaL 'For 
such an outlet there is: a burning necessity which 
should haye been provided for long years , ago . 

Second, for relievfng the strain upon the levees of 
the Mississippi and the . other rivers and bayous in­
cluded in the districts traversed by the canals, also to 
prevent overflow by letting surplus water into these 
channels, through intersecting canals a any point 
of greatest strain. This can be done at any point 
where cross-sectional channels have been constructed. 

Third, if set free to the traffic of all who own suit­
able crafts, the value for purposes of navigation alone 
will . eventually ' pay the cost . of construction and fat 
dividends besides. , ' 

' . , 

These . main channels can be . constructed a liberal 
width in . the beginning and shallow, to be deepened by 
dredging until, if. found desirable, seagoing vessels of 
the highest tonnage can pas!! each o.ther with ease, 
and take their loads inland to the head' of these canais. 

On the east side of til a Mississippi River, beginning 
about 30 miles above Cairo and extending up to St. 
Louis, is an , extensive bottom-land country, which 
would be trIpledd;n; vil,lne by a cana,l of sufficient capj¥­
ity to carry , off the local surplus water, and aidy in 
relieving the Mississippi whenever a threatened over­
flow at t]:1at part of its course c,reated a call for an 
extra outlet. - - . 

Between Omaha, Neb." and St. Joseph, Mo., I!- good 
deep and broad canal would aid greatly in preventing 
the destructiye . o,verflowing and changing of channel 
of the Missouri River. . , "  - , . ,  , 

At Kansas . City, too;, :r:elief,' f,rom, inund.at-ions, off tpe 
lower portions of that city can be , secured'. by one or 
two .  canals of capacity requisit'r for drawing off the 
surplus water whenever a surpllis approaches with all 
its threatened consequences. 

. . , .. . . . . . 

On. the middle and upper Ohio, along the riv,ers, of 
Kansas, wherever there is a necessity in localities, men­
tioned or others not named ; wherever are found large 
rivers or threatening streams sUbje'ct ' to extraoi'di­
lJ,ary floods, in any part of, the world, this proposed 
plan will bring security from ordinary ensr ing disas­
t;:rous consequences. Think for a little how much this 
m,eans. 

From. the northwest corner of Lake Pontchartrain a 
cypress swamp extends. north for many miles. This 
swamp has water nea:r:ly all over its surface, for the 
greatest part of the year. If drained, it w'ould sooi1; 
become farm land of great value on account of its fer" 
tility. This can all be drained by one canal and a 
levee along the shore of the lake, then pump the water 
over the levee into the lake. 

Many other similar localities can be reclaimed in 
like manner. The above proposed system is of vast 
and far-reaching importance, and should be carefully 
investigated at the earliest possible opportUnity 
afforded to those upon whom the responsibility de­
volves, and whose duty it is to have this work of alto­
gether unprecedented importance performed. 

Whose duty should it be, if not the unbounded duty 
of the people, all the people, of the great republic, the 
United States of AmerIca? Every citizen of this whole 
country should be interested. This work will benefit 
all of them, both individually and collectively. 

J. A. STOCKFORD. 
Spokane, Wash., November 2, 1908. 

.. f e  • •  

From the returns compiled by Lloyd's Register, it ap­
pears that, -excluding warships, there were 319 vessels 
of 733,378 tons gross under construction in the United 
Kingdom at the close of September, 1908. 
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AN AEROPLAD FACTORY. 
BY ;rACQUES BOYER. 

The construction of aeroplanes is the latest new in­
dustry to be started in France; and the exploits of 
Santos Dumont, Bleriot, Farman, Delagrange, and the 
Wright brothers, by focusing public attention upon 
aviation, have aided in its development. As a result, 

Covering the frame of a plane with cloth. 

A waterproof cloth having pockets for the ribs is used to form 
the planes. 

Scientific American. 

are of the same material or of poplar. The main 
longitudinal pieces are cut from very dry wood. They 
are about 32 feet long, and are selected so that the 
grain runs from one end to the other, in order to give 
a maximum resistance for a given 'section. They are 
planed down and grooved in certain places, and then 
fitted together by means of uprights that are mounted 
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in aluminium sockets attached to them. The frame­
work thus formed· is suitably braced by means of 
steel piano wire, drawn taut and fastened to· eyelets 
in the aluminium sockets. hl the aeroplanes of the 
Farman type constructed· by Voisin, the finished body 
framework has a total length of 9� meters (31.16 
feet), weighs 55 kilogrammes (121*. pounds), and is 

Farman's aeroplane, showing some of the recent changes in its constrnction. 

Vertical partitions have been placed half way between the center and ends, and also at the ends of the main planes. They prevent tile 
tnaehine from skidding sidewaya when tumiug a comer. 

The Goupy three-decker. This machine was tried without encouraging results. Assembling the" Flying Fish," Farman's untried following.plane machine. 

Tho use of three superposed surfaces makes it possible to reduce the sprE-ad of the planes consldeTably. 

Side members of the main body frame of an aeroplane, 

there are to-day several factories especially· fitted up 
for this purpose near Paris. The most important of 
these, that of Voisin brothers at Billancourt, has a 

capacity of four machines a month. 
In the principal room of this original factory are 

found scattered about the various parts of aeroplanes 
in course of construction. In one corner is to be seen 
the body framework or skeleton of a future aerial 
vehicle, some 36 feet in length by about 2�, feet im 

width, while a little farther on are placed. the cells, 
or enormous wings, having a spread of some 32 feet, 
and intended to be mounted on

· 
monoplane: double­

or triple-surface machines. 

This arrangement of following planes also makes possible the reduction of the wing spread. 

so rigid that it will support a weight of over 1,000 
pounds at its front end. 

The body framework tapers at the front and ter­
minates in a steel and aluminium plate, in the center 
of which is fastened the bearing for the propeller 
shaft. The 

'
motor is mounted on a metal frame, and 

the seat of the aviator consists of a board with a back 
attached. 

The cells or wings, which are attached to each side 
of the body framework, consist, in the case of a double 
or a triple-surface machine, of two or three super­
posed surfaces, connected together by poplar uprights 
mounted in the aluminium sockets, and braced by 
steel wires in order to make them· sufficiently rigid. 
These surfaces are made up of a frame conSisting ot 
two strips of wood (one in front and one at the back) 
connected by curved ribs of poplar, and covered with 
rubber-impregnate!i cloth, which is nailed to the strips 

(Ooncluded on page 3.58.) 

The tools used ill the aeroplane factory are of the 
simplest sort. They consist of mallets, saws, chisels, 
and such other tools as are used by carpenters. The 
wood used ill making the body framework is generally 
oak, while the uprights that connect the main planes 

Interior of the Voisin factory, showing finished aeroplanes and others in course of construction. 

THE CON8TRlJCTION OF AEROPLANES. 
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IT.H� LATEST EUROPEAN AIRSHIPS AND AEROPLANES 
AND THEIR PERFORIIANCES. 

As noted in our issue of October 31, Count Zeppelin, 
on the 23d ultimo, brought out his fifth airship for 
its first trial. One of our illustrations shows tIiis 
huge air craft undergoing its first trial. The new 
airship is the remodeled "Zeppelin III." of 1906, which, 

Farman's aeroplane flying across country. 

Note the vertical partitions connecting tte planes. These have been 
added recently. 

Scientific ADlerican. 

before the building and operation of the fourth air· 
ship last year, had shown remarkable results. It 
has been lengthened out 8 meters (2614 feet) , and, 
because of its smaller diameter than the No. 4, Count 
Zeppelin has used two 8�-horse-power motors in place 
of the nO-horse-power engines that were on the later 
airshit>. The remodeled No. 3 has the same incli.ed 
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stabilizhlg planes attached to its sides at the rear 
that were first tried out upon it and afterward used 
in a modified form upon the No. 4, but in place of the 
very large vertical rudder the latter had at its rear 
end, small triple vertical rudders only appear to be 
used between the stabilizing planes on each side. A 
three-surface horizontal rudder is used on each side 

The latest Zeppelin airship-the remodeled No. a- in flight above Lake Constance. 

The large vertical rudder at the rear has been dispensed with and replaced by small 
triple rudders on each side. 

lJlerlot'8 monoplane on 1ts nine-mile cross-country :tIlght. Three-quarter rear view of the Witzig·Llore.Dntilleul aeroplane. 

Despite numerous accidents, this machine has proved its worth b; Its 
Bights across country und in a strong wind. 

The Clement dirigible saiUnp: over the Madeleine 
in Paris on its initial trip. 

Note the aluminium cabin in the body framework. 

Note the step-like arrangement of the surf�d;::!tt!'h'
e
hr�ontal rudder in front and the twin vertical 

The new Clement airship, showing the pecuUar tall, the propeller, and the 
·horizontal and vertical rudders. 

During Its malden voyage on October 2!J, 1 :  i, new airship, piloted by M. Kapferer, carried seven people from Sartrollvlllc to Pari. and back at & 
speed of between 25 and 30 miles an hour. 

lOBE NJ:W UD IBPBOVED .rORlUGN AEROPLAD8 UD AlBBlIIPB. 
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of the bow also. Among the new features is a tele­

graph line connecting the two cars. 
A few of the recent flights of the remodeled airship 

are enumerated below. The first was made on October 
23, when the airship flew over Lake Constance and 
the city of the same name about four hours. On the 
next day a flight of two hours was made, and on 
Sunday, the 25th of October, another two·hour flight 
much more remarkable than the one of the previous 
day was carried out. According to experts, the . remod­
eled vessel operates even better than · the ' �Zeppelin 
IV." On the 26th of October a three-hour flight was 
made, but one of the motors did riot operate satisfac­
torily. The following day, Count Zeppelin took Princ.e 
Henry of Prussia with him for an extended flight, 
which lasted six hours. A trip was made to the Falls 
of the Rhine, and the airship developed a speed of 50 
kilometers ( 31 miles) an hour. Several days after, 
on November 7, Crown Prince Frederick -William ac­
companied the Count, and made a trip to Donauesch­
ingen, Baden, where the Emperor arrived by rail 
shortly after the arrival of the airship. . The Emperor 
conversed with . his son through a megaphone, and 
afterward the Crown Prince returned in the airship 
to Friedrichshafen. Emperor William himself ex­
pected to make a trip in the airship on the 10th 
instant, but instead he watched it from the lake, and 
at the termination of the flight he conferred upon 
Count Zeppelin the order of the Black Eagle, In recog­
nition of his achievement. At the present time there 
has been raised by popular subscription in Germany, 
for the construction of Zeppelin dirigibles, $1,378,334. 
This gives a good idea· of the decided success Count 
Zeppelin has finally met with among his countrymen . . 

The other dirigible which we illustrate is the �'Clem­
ent-Bayard" of M. Clement, the well-known automo­
bile manufacturer of Paris. 
This airship has been con-

. structed for the personal 
use of M. Clement. It is 
56 meters long ( 183.6 feet) 
by 10.58 meters ( 34.7 feet) 
in diameter, and it has a 
capacity of 3,500 cubic me­
ters ( 123,602 cubic feet ) . 
The body framework is 

Scientific American 
The other aeroplane we illustrate is a new type, 

in which the surfaces are arranged in a series of steps. 
This aeroplane is known as the Witzig-Dutilleul. 
It has a total surface of 50% square feet, and is to 
have a 50-horse-power Antoinette motor. No experi­
ments of any' account have as yet been made with it. 

. , . a . 

AN AEROPLANE FACTORY. 

( Ooncluded from page 356. ) 
and to the curved ribs that pass through pockets ill it, 
and thus hold it in the proper curve which it is 
desired that the surface shall have. The horizontal 
and vertical rudders are fitted in front of and behind 
these planes. the former being mounted at the . forward 
end of the body framework, and the latter in the box 
tail at the rear.. The main frame is supported upon 
a chassis of steel tubing by means of two long coiled 
springs that absorb the shock when the aeroplane 
alights upon its pneumatic-tired wheels. The two 
front wheels are pivoted so that they can assume any 

- direction and act as casters when the machine alights • .  

In the construction of monoplanes the ribs of the 
wings are mounted upon steel tubes or I-beams of alu­
minium that are suitably secured to the body frame­
work. The cloth is provided with eyelets and is laced 
in place. 

. One of our photographs shows a workman mounting 
the six planes of Farman's "Flying Fish" aeroplane 
upon the body framework. The planes can be set at 
varying angles, and the proper angle for them will be 
determined by experiment. The factory has a labor­
atory, in which experiments are made to determine the 
best form of aeropJane, the curves of the surfaces, and 
the resistance of tl;).e planes, and of the framework. In 
constructing an aeroplane, use is made as much as 
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The Arc oC Peru. 

The committee of the French Academy of Sciences 
having scientific control of the French geodetic opera­
tions on the equator has reported the completion of 
the remeasurement of the historic arc of Peru. 

This arc was measured by the French ( 1736-1743)  
and used in connection with a similar arc in the Arc­
tic regions, ' also measured by .the French, to decide a 
question in regard to the form of the earth which had 
arisen as the result of Cassini's surveys in France. 

In 1889, · the question of remeasuring this arc was 
brought before the lnternational Geodetic Association 
by the delegate of the United States, Prof. George 
Davidson, who suggested that France should have the 
prior right to execute the work. 

Circumstances prevented any active work until 1898, 
when the association voted in favor of the proposition 
to remeasure the arc, and the French delegates under­
took to have the work done. 

Officers of the Geographic Service of the French 
army . left Faris for Ecuador in May, 1899, and the 
work was continued until completed. 

The arc extends from Tulcan, EcUador, Lat. +0 deg. 
48 min. 25.6 sec., to Payta, Peru, Lat. -5 deg. 05 min. 
08.6 sec. and the work accomplished in the remeasure­
ment may be summarized as follows, viz. : Seventy­
four geodetic stations. Three base lines ·measured. 

Eight differences of longitude determined between 
stations at Tulcan, Piular, Quito, Latacunga, Rio­
bamba, Cuenca, Machala, and Payta. The first five 
of these stations are distributed along the northern 
section of the arc, the sixth at the middle of the 
southern section, the seventh on the coast at the same 
latitude as the sixth, and the last at · the end of the 
southern section, on the coast. The comparison of 
the differences of longitude, geodetic and astronomic, 

between the stations at 
Machala and Payta and 
the station at Cuenca will 
throw light on the form 
of the geoid, as the first 
two stations are on the 
coast and the third is in 
the inter-andine' region. 

Six aziInuths were deter­
mined, namely, at Tulcan, 
Piular, Quito, Riobamba, 
Cuenca, and Payta. 

Sixty - four determina­
tions of latitude were made. 

The forty-eight magnetic 
stations were distributed 
all along the arc. 

. 28% meters (93% feet) 
long, made of steel tubing. 
A triple·surface horizontal 
rudder is placed at the 
forward end of the body 
framework, and a 5-meter 
( 16%-foot) propeller is at 
the extreme front end. 
The 120-horse-power Bay­
ard-Clement m o t  0 r i s 
mounted on springs, and 
drives the propeller 380.:8.. 
P. M. by reduction gearing. 
Every conceivable kind of 
indicating apparatus has 
been fitted. For example, 
there . is a tachometer 
which gives the number 
of revolutions of the mo-

�ide new of Witzig-Liore.DutilIeul aeroplane, showing step-like arrangement of the following planes. 

Of the six pendulum 
stations, one is at Macha­
la, on thtl coast, at the 
point where observations 
for longitude were made ; 
one at . the foot of the 
western Cordillera, near 
Chimborazo ; one, at an 
Ellevation of 4;150 meters 
in the western Cordillera ; 
two, in · .  the inter-andine SOlliE NEW AND IMPROVED FOREIGN AEROPLANES AND AIRSHIPS. 

tor at every instant. For the convenienct of the 
passengers a closed cabin of sheet aluminium has 
been provided. A specially noticeable 'feature of this 
dirigible is the peculiar tail, which consists of four 
club-shaped gasbags placed beside the reduced rear 
end of the main envelope. This form of tail has been 

. fOl,IDd to work quite satisfactorily, and to give the 
balloon a considerable degree of stability. M. Clement 
expects to use this airship in making excursions to 
his country place. 

Two of the photographs reproduced herewith- show 
Farman's remodeled aeroplane and the ' latest B}eriot 
monoplane iIi full flight. The Farman machine has 
been changed by · the placing of vertical partitions at 
the ends of the main planes and by the moving ,of the 
partitions that were formerly on each side of the 
center part to points about .half way. between - the cen­
ter and the ends of the main plade&. · M. � Farman :'has, 
also fltted horizontal IlJlxiliary planes or shutters to_ 
the rear edges of both the upper and . lower planes. 
The angle of these shutters can be varied to .tilt up' 
the machine when . " turning a !forner. After making 
the sensational cross-country flight mentioned else-. 
where, Farman; on October 31, .won. the - "Prix de la 
Hauteur" of the Aero Club of France by flying over 
a line of captive balloons placed,at a height of 82 feet. 

The Bleriot monoplane has Iiot been changed very 
much of late. The movable wing tips are still · used 
on the ends of the plane, ·and · .there ' is but a single 
horizontal rudder below ' the :. rear ;.end . of <.the ;body 
framework. A small additional plane is 'fltted':above 
the' body framework toward the rear. These rudders 
and movable wing tips apparently work very well, 
since M. Bleriot ·was able, on October 22, to drive his 
machine against a strong wind of between 25 and 30 
miles an hour. The speed of the machine itself is 
about 37 miles an hour. 

possible of the different light metals and their alloys. 
Ordinary steel tubing is used for the planes, while ' 

for the propeller shafts and the ' blades nickel steel, 
offering the greatest resistance for . the least weight, 
is employed. All pieces working under compression 
are made of aluminium, in. order to diminish the 
weight. The propellers, in particular, are very care­
fully constructed. The hub is made of cast ste�l, and 
to it , are clamped the steel arms, which are forgings 
of 'very high ' resistance, To these arms are secured 
aluminium blades. " When one notes that this mass of 
2.3 meters ( 7 %' feet) diameter revolves at from 1,000 
to 1,400 . revolutions a minute, one can see that · it 
must ,be exceptionally strong. At 1,335 revolutions per . 
minute the ' end of one of the , blades travels through 
space at - the rate of 525 feet a second (350 miles an . 

, hpUr ) and the blade itseJf is constantly under a cen-. 
t�ifugaL force of nearly 9,000 pounds, tending to pro­
ject : it outward. 

The motor' is one of the most important parts of the 
aeroplane; Heretofore Voisin brothers have used only 
the Antoinette motors of the 8-cylinder V type; but­
lately they have adopted the "Vivinus," or the . motor 
of the Belgian Soci�te Metallurgique. This latter mo­
tor, which is th!'l,on.:l' used on the Goupy, Florio, Moore­
Brabazon; ' Farman ( "Flying Fish" for two pa;1seJ,1gers) ,  
and . De Caters aeroplanes, i s  a 50-lwrse-PQw�rv light­
weight, automobile . motor weighing about 300 ,pounds. 
Whatever motor is adopted, the installation - of it -re­
quires· only a few days. In fact, a complete a�r(}pI!Lne 
can be . constructed in about a week's -time. - The cost 
of one Of these machines in France is $4,000, half of -

which is represented by the motor. Very probably, 
however, the ; cost will be reduced as the machines 
come into more general use, for in - reality, the ma­
terials used and the work necessitated in their con­
struction are -less than in the case of an automobile. 

region at Riobamba and 
Quito ; and one at an altitude of 1,800 meters in the 
plain of the Amazon on the eastern slope of the east� 
ern Cordillera. 

Of the two lines of levels of precision, one runs from 
the Riobamba base line to Guayaquil and to the tide 
gage at Salinas' on the Pacific coast and the other from 
the southern base line to the tide gage at Payta, the 
two lines covering a distance of 410 kilometers. 

The preliminary computations are . far enough ado' 

vanced to assure the value of the observations. The 
closure of the triangles and ' the agreement of the 
computed and the measured lengths of the base lines 
compare well with the results obtained in the revision 
of the meridian of France. 

The publication of the results of the work will be 
regarded , as all, important event by geodesists through­
out the world . .,.,..Abstract from Science. 

• .  e . ..  
A new, and peculiar use for electricity haS been 

foun.d. The , city of Zittau possesses extensive and 
beautiful forests, in wl;).ich such depredations have 
been made by the larVal of the "nun" mQth that it has 
been found necess!1ry' ,to cut down all the trees over 
large tracts. , Last .summer the electric light was en­
listed in the warfare against the insects. On the ro�f 
of the city electrical station .were mounted an exhaust 
l)lower and · two powerful searchlights, the beams of 
",hich were directed · to the forest flve miles away. 
The hoped-for ,result followed. The moths flew by . the 
�housand !oward . the searchlights but, before they ' 
could reach ,these, they came within the field of actiJm 
of the blower and were carried away to destruction, .. 
In ' one night 66 pounds of moths were destroyed 'Hi 
this way, iN 3;ddition to the great ' numbers of moths 
which found death in the electric arcs of the street 
lamps, from which the globes had been purposely re­
moved. 
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The Editor of Handy Man's Workshop will be glad to receive any 
hints for this department and pay for them if available. 

Christlnas Hints for the Handy Man will be pnblished In next 
week '8 issue. 

HANDY METHOD OF REPAIRING A PUNCTURED TIRE. 

BY GEORGE F. LINKE. 
The accompanying sketch shows a handy device for 

mending punctures in bicycle tires. It consists of a 
common · darning needle of a large size and with a 

A TOOL FOR REPAIRING PUNCTURES. 

large eye, with its point inserted into a wooden han­
dle. There are two pins also in the handle, projecting 
from opposite sides, and the top of the needle is cut 
off, leaving the end of the eye open. 

To mend a puncture, stretch elastic rubber bands 
over the pins and through the slot in the end of the 
needle as tightly as possible until judgment shows 
that there is enough rubber to fill the puncture. Then 
insert needle and rubber through puncture in tire, 
throw the rubber off the pins and withdraw the 
needle. The rubber being tightly stretched will con­
tract when released, filling the puncture and leaving 
a small lump inside and outside of tire. This will 
wear off outside in a very short time. It is advisable 
to ream the hole smooth before applying the rubber. 
This can be done by heating the needle with a match 
and then searing the edges of the hole. 

ElECTOR MADE OUT OF PIPE FITTINGS. 

BY B. A.. J OHNS. 
A simple ejector may be made out of ordinary pipe 

fittings, which will compare very favorably with some 
of the ejectors on the market. It may be used in 
draining a flooded cellar, in which case it may be at­
tached to the ordinary water faucet for motive agent. 
It can also be used for emptying cisterns or in excava­
tions for new work where water is struck. ( Of course, 
in this case, steam will be used as motive agent. ) 

Some time ago I was engaged in building a reser­
voir, and at a depth of 15 feet a spring of water was 
struck. Having no means at hand to get the water 
out of the excavation, I decided to make an ejector out 
of some old pipe fittings 1 had in the tool chest. I 
succeeded in making four that kept the water level 
down while the work was being done. One of these 
ejectors worked night and day for nearly three weeks 
until completely worn out, owing to the fact that a 
great amount of sand and gravel was carried through. 

These ejectors can be duplicated as follows : First 
take a 1% x 6-inch nipple ; screw on each end of same 
any kind of fitting so as to preserve the threads. Heat 
same in . the middle to a white heat. Then swedge 
down until outside diameter is about %, inch. When 
cold remove the fittings, and the cone is made ( see 
Fig. 2 ) .  Now take a ¥a-inch pipe, heat one end to a 
welding heat, and swedge down to a long point. A 
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THIS EJECTOR CAN BE USED FOR DRAINING FLOODED 

CELLARS. 

3/16 rod may be inserted in the end to give the hole 
the right dimenSion, as it may be drilled out after­
ward. When cold, thread the pipe about 4 inches and 
screw on a jam nut ( see Fig. 3 ) .  On the " rim" of a 
1%-inch tee attach the cone above described and then 
a 1%-inch elbow into which screw a close nipple. On 
the other end of the nipple screw another elbow, form­
ing a kind {)f step or stop. To this elbow may be at­
tached either a hose or a pipe to carry off the water. 
On the opposite end of the tee attach a reducing bush-

Scientific America.n. 

ing, into which insert the nozzle shown in Fig. 3. Care 
should be taken to get the nozzle in perfect alinement 
with the cone, and when in proper place, screw up 
the jam nut with some packing behind it, to make it 
air tight. In the other opening of the tee attach a 
pipe or a very heavy , hose, preferably "ironclad�" as 
the suction will have a tendency to close it up. 

• .  e . ..  

STORAGE BATTERY WITHOUT CHEMICALS. 

BY WALTON 'HARRISON. 
An experimental storage battery, having qualities 

of interest, and at least remotely suggestive of com­
mercial possibilities, may be constructed at a cost of 
a few cents, as follows : .. 

Provide four strips A, B, 0, D, of thin cloth ( calico 
will answer) ,  the strip A being 20 feet long and 4 
inches wide, the strip B 18 feet long and 3 inches 
wide, the strip 0 10 feet long and 4 inches wide, and 
the one designated as D 9 feet long and 3 inches wide. 
Procure an ordinary battery jar E of cylindrical form, 
a pound of commercial flake graphite, a few gum 
bands, and two pieces of No. 30 bare copper wire, one 
( G )  being 20, and the other (H) 10 feet in length. 
These parts and materials, together with a carbon 
rod F of the kind used for arc lighting, comprise 
everything needed except water and enterprise. 

Spread out the strips B and D, shower them liberally 
with water, and dust the graphite upon them. Then 
stroke them off with the hand. This will remove all 
excess of graphite, and -leave them shining like strips 
of new tin plate. A single coating of . the graphite 
upon one face of the cloth is sufficient. 

Spread out the strip A, which remains uncoated, 
and lay the strip B centrally upon it, so as to leave 
exposed all margins of the strip A, its ends extending 
equally and in opposite directions beyond the ends 
of the strip B. Extend the wire G along the strip B 
from one of its corners to the opposite corner, the wire 
thus being slightly oblique relatively t() the strip, and 
extending a couple of feet beyond one corner. Next 
place in position the strip 0, which remains uncoated, 
centering it lengthwise in relation to the other strips, 
and bringing its longer edges flush with those of the 

STORAGE BAT TERY WITHOUT CHEMICALS. 

strip A . . Place the strip D on the strip 0, leaving all 
margins equally matched. Stretch the wire H along the 
strip D, from one corner to the corner opposite, the 
wire being slightly oblique to the strip, so as to cross 
the wire G and leaving a foot of the wire H projecting. 

Wind the projecting end (2 feet long ) of the wire G 
tightly around the carbon rod F, and lay the rod 
squarely across the adjacent end of the strip B, so as 
to make good contact with the graphite. This will 
leave a foot of the strip A extending from the rod F. 
Bend this extending portion back over the rod so as 
to cover it, and then, using the rod F as a spool, roll 
it along, pressing it down hard ; and thus wind tight­
ly upon it all of the strips and both of the wires, so 
as to form a hard roll having generally the appear­
ance of a solid white cylinder. Stretch two or three 
rubber bands around the roll, so as to hold all of its 
parts rigidly in position. Find the projecting end of 
the wire G, and leave it exposed. Set the roll into 
the jar, so that the exposed portion of the wire G and 
also a portion of the carbon rod F extend upwardly. 
Now fill the jar with water, preferably submerging the 
roll to within half an inch of its top. 

This completes the battery. In some instances it 
may be improved by making the strips A 0 of cloth 
thicker than that above designated. 

T'he battery may be charged from an ordinary dry 
cell, by connecting the zinc shell of the dry cell with 
the carbon rod of the storage battery, and the carbon 
of the dry cell with the protruding wire of the stor­
age battery. After being thus charged for fifteen Or 
twenty minutes, the storage battery may be discon­
nected, after which it will yield, for a few minutes 
at least, a current not differing greatly from that with 
which it was charged, and adequate to operate a tele­
graphic sounder or an electric bell. If the energy of 
the battery lie conserved by leaving the circuit open, 
the charge may last for several days. Like other stor­
age batteries, this one, after being partially exhausted, 
will recuperate to some extent ' if {he circuit be left 
open, though of course the total energy it gives out 
can never exceed that with which it is charged. 

This device is. in every sense a true "gas" battery 
as well as a storage battery. While it is being charg-
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ed, the current sent through it disintegrates a. portion 
of the water into its two component gases. The hy­
drogen, being disengaged throughout the entire length 
and breadth of the graphite coating carried by the 

, strip B, is . simply absorbed or occluded within the 
pores of the cloth, and thus effectively held . as a free 
gas in a state of captivJty. The oxygen, being in part 
in its allotropic form of ozone, is similarly collected 
and held in the strip O. The strip A holding the hy­
drogen, being twice as long as the strip 0 holding the 
oxygen, is adapted to hold twice as much gaS, thus 
compensating for the difference in volume between 
the hydrogen and oxygen. Both gases, being freshly 
liberated, are in their nascent state and eager to re­
combine. After the charging is completed, therefore, 
and a conducting path is established from one of the 
coated strips to the other, the gases recombine, form­
ing water, and in so doing they generate an electric 
current flowing in a direction opposite to that of the 
current previously used for breaking up the water 
and forming the gases. 

It is a fact not generally known that if a quantity 
of hydrogen and ,a quantity of oxygen be subjected as 
nearly as practicable to the same physical conditions, 
they will present relatively to each other a difference 
of potential of about a volt and a half. 

. ' . 1 .  
CONVENIENT HOLDER FOR SANDPAPER. 

BY EDWARD J. TIEDE. 
In sandpapering irregular shaped woodwork, the 

paper is laid over a stick of wood and used practically 
as a file. For holding the paper I have often used 
Ii. simple holder for different kinds of work with sat­
isfactory results. The holder consists of a stick, pre­
ferably of pine wood, of the required shape and size 
and tapering slightly toward one end. Into the nar­
row end saw a slot in the center to about two-thirds 
its length. Cut off a piece of sandpaper wide enough 
to go around the stick, allowing a liberal margin to 
fit into the slot. Fold the paper so it can be slipped 
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CONVENIENT HOLDER FOR SANDPAPER. 

into the slot and around the holder from the end ; 
pull it down until it fits snugly, when it is ready for 
use. Emery cloth can be used in the same way

-
for pol­

ishing parts of machines and the like. 
In the drawing the holder is shown at A, and the 

paper folded ready to apply at B. The sections 0 to 
F suggest some shapes that may be used. 

.. .. . . . 
THE CONSTRUCTION OF A WORKSHOP. 

BY I. c. BAYLEY. 
The interest taken by the boy in a shop that is his 

very own, particularly if he is allowed to build it 
himself, will be very manifest, and the good derived, 
by keeping him 01'1' the street, if nothing else, will 

.well repay the small outlay of the first cost. 
Fig. 1 shows the inside view of a workshop good 

enough for any boy, no matter what his station in 
life may be. The framework was put up by a flrst­
class mechanic, but the furnishings are all home-made, 
such as any boy will be able to construct. Such a 
shop as this is hardly necessary for the average young 
mechanic, the object of the sketch being more to show 
how a shop can be fitted up inside. The lathe, and 
also a jig saw, not shown, will be described, in a later 
number, as will also the bench, drawing table, and 
other accessories. 

A shop about 9 feet by 12 inside dimensions will be 
ample enough, and if it is made as an addition to 
the house, but three extra sides will be necessary, or 
if built in a corner, as is sometimes convenient, then 
but two extra sides will be needed. 

The ground must be leveled, and prepared for the 
six piers, which can be of concrete, brickwork, or 
timber. If of timber, let them be 6 to 9 inches square 
by 2 feet long, buried in the ground about 18 inches. 
Holes should be dug of suitable depth and the stumps 
dropped in, carli' being taken to get them the proper 
distance apart, 9 feet by 12, out to out, so that the 
sides of the building, when erected, will be flush, and 
not have to be cut around the piers, or otlset in an 



unworkmanlike manner. The first pier caR be perma­
nently . set by ramming brQ,ken ' bricks and earth into 
the hole with a piece of heavy timber brought down 
on end. The remaining piers are leveled up from this 
one, by means . of a builder's level. 

Since it is a very importallt matter that these piers 
should be true and level with each other, it will be 
well to make a suitable straight-edge, or levelhlg 
board, for this purpose. This can be 12 or 16 feet 
in length, cut from a 1-inch board, and shaped as 
showll in the cut. A hand-hole is formed in the cen­
ter, at the top, and a small shelf, upon which is placed 
the spirit level, is nailed to one side, immediately 
below. The leveling edge must be planed very true, 
while the small shelf on the side must be made ex­
actly parallel with it. Place the level upon the shelf, 
and, holding the leveling board on the tops of each 
pair of piers successively, commencing with the per­
manent one, level them all by raising or lowering them 
in their respective holes, when they should be perma­
nently set, as was the first. 

The wall plates or bottom framing are made from 
4 x 6 timber, half jointed at each corner, and secured 
to each pier with tenpenny nails driven in from either 
side. The four corner piers being 9 x 12 feet out to 
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and the door lintel. Rails and door lintel are 2' %  3 
inches. 

The rafters are made of 2 x 4-inch timber, notched 
where they rest upon the plates, ' which are 2 i:lI.ches 
by 3. One rafter can be cut to the proper length and 
notched, using it for a templet, or as a guide for cut­
ting the others. The two end rafters should be se­
cured to the plates first, by driving in tenpenny nails 
through the sides, as in the case of the fioor joists, 

Laying out a square corner. 

then the others may be evenly spaced from end to end, 
about 2 feet apart. 

The framework of the building is now complete, as 
shown in Fig. 2. A detail of construction is shown 
to the right. Rough boards, with a space between 
them of about one inch, are laid across the joists for 

A model workshop for the amateur. 

FIg. I I . 
Setting up the frame of the shop. 

out, one pair of the 4 % 6 timbers will be t12 teet in 
length, and the other 9 feet. The framework: must 
form a perfect right angle at each pier, which can be 
tested by means of the carpenter's square or laid out 
in the following manner: 

Along the inside edge of the framework lay off a 
line 3 feet in length on one timber and 4 feet on the 
other, when the two timbers must be closed, or opened, 
until the distance between these two points measures 
exactly 5 feet, as shown in the sketch. 

The posts, or studding as they are sometimes called, 
are made from 3 x 4-inch timbers. Two are cut 10 
feet 6 inches ill length, and three are made 7 feet 6 
inches long. The ends are cut true and square, to 
get a good bearing, when the posts are set up. The 
rear posts can be secured to the side of the house, 
after being tried with a plumb bob, or level, and can 
be secured to the bottom plate or framing by toe­
nailing ; but the two front corner posts, after being 
erected plumb, and secured to the framing, must be 
held temporarily, in the manner illustrated. The top 
plates and rails are next put up. Make a half joint 
at the front, and nail the other ends to the rear 
posts with nails driven through either side. The 
other door-post is erected, then the intermediate rails 

E 
A builder'S level. 

Tracing a profile 
of the weather 

. boards. 

Temporary bracing for corner posts. 

THE CONSTRUCTION OF A WORKSHOP. 

the roof, and secured with eightpenny nails. The 
sides can either be made of tongue-and-grooved boards, 
or ordinary boards like the roof, only built close, with 
narrow strips of wood nailed over the joints. 

Space must be left in the sides for the windows 
and doorway ; the latter should measure 2 feet 6 inches 
by 6 feet 6 inches. The windows had better be double 
sliding, on three sides of the building, to get a good 
light. If 10 x 8 glass is used, the framework or sash 
will be about 2 feet 4'%, inches by 1 foot 11 % inches 
high. The window openings in the sides of the build­
ing, therefore, should be 1 foot 11 inches high by 4 
feet 8 inches long for a double sash. They should be 
centrally located in the sides and frollt, the boards 
being cut flush with the top of the middle rails, to 
which they are nailed.. The boards at the top of the 
opening are nailed to an inside strip, 2lA! by 134 
inches, detailed in one of the sketches, which sketch 
also shows the grooves in which the sash moves. A 

tongue-and-groove connection should be made where 
the two sashes meet, or a strip of wood should be 
nailed on either, to overlap the other, and keep out 
the wind and rain. 

The flooring, which can be made of ordinary boards 
or a cheaper grade of tongue-and-groove boards, planed 

NOVEMBER 21 ,  19o5. 
on one side only, are cut to fit close up to the sides, 
and around the studding or posts, and aailed to the 
joists with eightpenny nalls. The joists are 2 x 4, 
notched 1 inch, as shown. 

It will be noticed that the first board of the sides, 
. nearest the housei is Ilotched. all the way down, to fit 
up snugly against the weather boards. This is done 
by means of a pencil and a, small stick, held as illus­
trated. The stick is traced along the outline of the 
weather boarding, while the pencil, being held agaillst 
the upright board of the shop, makes an exact copy 
of the outline, as a guide for the saw. Narrow 
boards, sometimes called plates, are nailed all around 
the top of the sides, under the eaves of the roof, 
1I.0tching them out where the joists of the roof come 
through. 

The door can be made of the same stuff as the sides, 
strengthened with battens as shown in Fig. 1. A 
diagonal batten can be put on also, letting it bear top 
and bottom against the horizontal battens, and taking 
care to let it slope in the right direction, the lower 
end being near the hinges. Hinges and a latch, also 
a draw-bolt, are all the furnishings necessary for the 
inside, and a padlock for the outside. A plain nar­
row frame can be put around the outside of the win-

fig. lit 
Extel'ior view of the finished building. 
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Cracks in the siding covered by 

narrow strips 

Sills for the door and windows. 

A window opening, showing grooves for sash. 

dows, and a sill made from 1-inch stuff, for the door 
and windows, will improve the appearance. A door­
step can be made from the same stuff as the sides, 
or from 1-inch boards, nailed to the front of the 
shop, before the tread is put on. The ground should 
be made level; and a large stone, or bricks, put ·under 
the bearing edge. 

The roof 1s covered with tar paper, which can be 
made of sheets of brown paper, -covered with pitch 
and sanded, or it can be purchased already prepared. 
Commence at the eaves, allowing enough to tuck under 
the eaves on both sides and in front. The next layers 
are allowed to lap ,over by about 2 inches, and the 
last one is tucked under the weather boarding, on the 
side of the house. Large-headed galvanized nails are 
used to hold the tar paper or felt covering to the roof; 
or barbed wire nails with tin caps will do. Space 
them not less than 2 or 3 inches apart, all along the 

. edges of the laps, and under the eaves of the roof. 
The shop should be given two coats of paint on 

the outside to match the ,house or surrounding build­
ings. A small stove, either 011, gas, or coal, will 
nicely heat the shop in cold weather, a chimney con­
nection being made in the roof 'or one . of th'l sides if 
a coal stove is used. 
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RECENTLY PATENTED INVENTIONS. 

PertainIng to Apparel. 

SHOULDER-BRACE.-M. W. FERR I S, South 
Orange, N. J. The braces tend to hold the 
body of the wearer in proper upright position, 
with a view to insure an upright, healthy car­
riage at the same time allowing sufllcien t 
yielding for comfort, protecting the arm straps 
against perspiration, preventing the· shoulder 
straps from accidentally sliding olI the shoul­
ders, and allowing convenient adjustment to 
accurately fit the body. 

POCKET FOR SHIRTS.-S. ELBAUM, Bay­
onne, N. J. The Invention relates to outer 
shirts for working men, mechanics and other 
persons, Md its object is to provide a pocket 
for shirts, which is provided with separate 
compartments, one for general storage pur­
poses, one for the safe housing of a watch, 
and one for containing a lead pencil, rule or 
the like. 

Electrical Devices. 

AUTOMATIC FIRE-ALARM SYSTEM.-C. 
J. Fox, 11 Queen Street Place, London, Eng­
land. The Invention consists of a combined 
electric bell service and automatic fire alarm 
system ; that is to say, a system in which 
the leads for the electric bell installation sene 
also as leads for the fire alarm thermostat 
circuit, so that the leads appertaining to the 
thermostat In any apartment will be tested 
each time the electric bell in said apartment 
Is used. 

Of Interest to Farmers. 

CHURN.-A. BARBER, Watsonville, Cal. 
More particularly the invention relates to 
churns such as are provided with Improved 
dashers whereby a more elIective action is 
brought about in churning. The device is pro­
vided with · a dasher having three vertical 
blades, the intermediate blade serving pivot­
ally to mount the dasher in positiOn and to 
facilitate Its rotation. 

COTTON-COMPRESS.-'-T. B. LEE, Charlotte, 
N. C. This Improvement provides a dense 
and uniform bale and completes it before re­
leasing any pressure. It provides means for 
neatly and conveniently covering the bale 
with bagging and securely 'hooping the same 
with tie wires or bands. It also provides R 
bale which can be sampled at any part of the 
same, so as to show the character of the cot­
ton in the entire bale, leaving no chance for 
false packing. 

BALE-TIE.-D. MARGOLlUS, NorfOlk, Va. 
The Improvement is more especially in such 
ties as are employed on cotton bales, the im­
proved feature residing primarily in the con­
nection between the ends of the tie. The 
fastening between the overlapping ends of the 
tie is made so that the tie will not catch in 
the press. It is applicable not only to joining 
the ends of new ties, but also in joining one 
or more pieces of an old tie together. 

COTTON CHOPPER AND CULTIVATOR.-
R. H. PURNELL, Rosedale, Miss. A special fea­
ture of this machine lies In the means for 
preventing stubble, weeds, or trash of any kind 

. from being drawn inward by the hoe In its 
revolutions, whereby the latter would become 
clogged and Its work rendered Imperfect. An-

. other Is the rotary bevel disks that when set 
in one position serve to throw dirt toward 
the row of cotton plants, whereas when ar­
ranged at an opposite inclination they serve 
to scrape the sides of the cotton row. It Is 
an Improvement upon the machine for which 
Mr. Purnell formerly obtained Letters Patent. 

Of General Interest. 
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box may be opened out to expose the contents 
of all Its divisions. While intended especially 
to be used as a candy box, it may be used ·for 
other purposes. 

FASTENING DEVICE.-A. C. GODDARD, New 
York, N. Y. The invention relates to metallic 
door casings, base boards, chair rails and the 
like, and its object is to provide a device for 
fastening the metallic parts in position with­
out the use of screws, nails and the like and 
without showing the fastening means ex­
teriorly. 

EASEL.-GENEVIEVE BOOTH, New York, N. 
Y. The Invention relates to improvements in 
devices for use In supporting pictures, pam­
phlets, books, and the like, and relates more 
particularly to that type of holder formed of 
sheet metal and serving not only to support 
the picture, pamphlet, book, or copy, In a sub­
stantially upright position, but also serving 
to hold it In an open position. 

HORSESHOE.-P. W. CARNEY, Norfolk, Va. 
In this patent the invention Is" an Improve­
ment in horseshoes having for an object the 
provision of an attachable and detachable at­
tachment having calks, and which can be read­
ily applied to ordinary horseshoes when neces' 
sary and removed therefrom when the necessity 
for calks no longer exists. 

VAGINAL SYRING:E.-O. KATZENBERGER, 
San Antonio, Texas. The purpose of this in­
vention is to provide details of construction 

while reading copy and operating the machine 
simul taneously. 

Hanways and Their AecellllOries. 

MOLD.-J. WILSON, Rochester, N. Y. This 
improvement is for use more especially for 
chilled car wheels, and has in view primarily 
a molding flask by which the variation at pres­
ent experienced in the thickness of flanges 
and the weight of the wheels, will be elimin­
ated, and a uniform and well balanced wheel 
produced. 

MAIL-HANDLING APPARATUS.-M. M. 
MILLER and G. S.  STE INBERGEIt, Allentown, Pa. 
The invention relates more particularly to ap­
paratus which is used with mall or other rail" 
road cars for securing and delivering mall 
bags: and' Is adapted to be arranged adjacent 
to a railroad track, and which has means for 
receiving mall bags from a train while the 
latter Is In motion. 

Pertaining to Recreation. 

AQUATIC MERRY-GO-ROUND. - H. E. 
RIEHL, New York, N. Y. The invention refers 
to amusement apparatus, such as are used In 
parks, exhibition grounds, pleasure resorts, and 
the like. The object of the inventor Is to pro­
vide a new and Improved aquatic merry-go­
round, arranged to provide an exceeditlgly 
novel and highly interesting ride. 

easiest way to show the falsity of the ques 
tlon under discussion, is to draw a figure 
5 x 13, divide It into squares and draw a 
diagonal line across the figure as in Fig. 2 
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Our Fig. 1 shows the square of 8 inches 
divided for the purpose of the puzzle. Draw 
the perpendiculars as shown and the point 
HE and BG do not fall at the corners 0 
squares. They cannot. Yet the so-called solu 
tion which all our correspondents send us 
shows the same thing-that the lines EG, BF 
AE, BF, which should be 3 Inches long, are 
more than 3 Inches long. In every figure 

D fl. 8 

for a syringe, which adapt It for a very con- ---
6 ....... 1---" 

venient service, and enable the internal appli- PertainIng to Vehicles. �-'--'---''--'---'---'--'--iF'''E--'-'--'--'--j� 
cation of a suitable medicinal liquid or pow- SWINGLETREE AND DOUBLETREE.-G. this is so. You shOUld be sharper than to 
der for the disinfection or cure of diseased P. SIMPSON, Marysville, Idaho. The Invention draw a figure like that and send It to us If 
tissue, the said liquid or powder being prefer- Is applicable to swingletrees, doubletrees, neck- you are to convict us of error. There Is an 
ably employed as a remedial agent. yokes and similar constructions. The con- error, but you are In error. The diagonal of 

HOOF-PAD.-D. T. BARBER, Gustavus, Ohio. struction Is simple, easily applied, reinforces your long figure, 5 x 1 3, must be a straight 
In the present patent the invention Is an Im- and 'strengthens the body and protects the rear line, If you are correct, but the four pieces of 
provement In that clas's of hoof-pads which side of said body when the latter Is used as a paper when put together do not give a long 
are formed of elastic material and are arranged swlngletree against injury from coming in con- straight diagonal, as any one can see who 
beneath a meta'! shoe and are secured to the tact with the wheels or other portions of the will put the pieces together, then use his eyes 
animal's hoof by the same nails that hold running gear of the vehicle. and look for himself. If your eyes will not 
the shoe. show It to you, take a straight ruler and it NOTE.-Copies of any of these patents will will disclose the truth for you. The long CAN-OPENER.-C. E. SANDS, Palatka, Fla. be furnished by Munn & Co. for ten cents each. sloping line of the . pieces of paper is ::10 In operation the pointed end of the long arm Pleasl' state the name of the patentee, title of straight. The four pieces of paper do no Is Inserted In the can top, at approximately the Invention, and date of this paper. cover the area which tliey seem to cover the center thereof, and bent downwardly until There Is a long, narrow strip In the center the cutting wheel is in contact with the tin. which Is not covered. The area of this strip The arm is now revolved around the edge of ' iB=f:l:lj�. �  is just one square inch, the square inch you the top, the cutting wheel being held firmly 1 1 0 1 n\�" . l nV/l n::n a... think you gain. You put your rulers on and in contact therewith, thus severing the center � I I  r druw u long straight line sweeping from one of the top from the margin. " No t e S !l;:; comer of the 5 x 13 figure quite across to the ANIMAL-TRAP.-L. HORINKO, New York, N. \ d-I'\ 3: other comer, and say "There it Is, I have 
Y. The purpose here is to provide a device � an vuerle8� made 64 square Inches into 65 square inches.' 
for catching small animals, such as mice, rats, Great act ! But you have not. Now turn to 
etc., which embodies in Its construction a cage, Full hints to correspondents were printed at the square of 8. inches on a side, our Fig. 1 an auxiliary cage open at both ends and hav- the head of this column in the issue of Novem- The line BE slopes 3 inches in 8, or % of an 
ing means adapted to hold the bait, and a ber 1 4 or will be sent by mall on request. Inch In 1 Inch. The line GH slopes 2 Inches in 
trap door in the top of the cage, forming the 5 Inches, or 2-5 of an inch In 1 Inch. And 
bottom of the auxiliary cage. 

(10994) G. L. P. writes :  H. J. F. you ask us to believe that a line whose slope --- Is % should form a straight line with one 
Heating and Lighting. 

asks If a piece of paper 8 by 8 Inches square whose slope is 2-5. We cannot ' do It. The can be cut so as to make 65 square Inches. reason anyone Is deceived is that the pieces CLEANING DEVICE FOR FEED-WATER Y "N b I bl . .  ou say : 0, y no conce va e means. are rarely cut with a hlgn degree of accuracy. HEATERS.-T. V. ELLIOTT, New York, N. Y. Now you will find enclosed a plecp of paper They are often cut out of thin paper, and will In this case the object of the inventor is to 8 by 8 Inches, which you are to cut on the not lie flat. When they are put together they provide a new and improved cleaning device, lines and put together as lines shown on the seem to cover the space as. well as could be more especially designed for elIectively clean- smaller piece, and then measure. I think expected and so the deception takes elIect. If Ing feed water heaters whenever desired, wlth- III fi d It t b 5 b 13 I he hi h you w n 0 e y nc s, w c the trick were approached from the other side outl requiring shutting off the feed water from equals 65 square Inches. I am unable to ex- that Is, cut the pieces from the piece which the boiler. 
___ 

plain where the square Inch comes from, but Is 5 x 13, and put upon a square carefully It Is there. A. No, friend, It Is not there. drawn to be 8 x 8, the pieces would then more 
Household UtWtles. We exceedingly regret that any of our corre- than cover the square fignre and deception 

AS E FOR B H TUBS BASINS AND spondents should think us capable of bellev- would not be so easy. W T AT - ,  , ing that a square of eight Inches on a side LIKE FIXTURE S.-P. F. GUTHRIE and T. can be cut Into pieces and put together In (10995) G. R. M. asks : Will you kindly HAYES, Nutley, N. J. The object of the In-
vention is to provide a' waste for bath tubs, another way so that its area shall be Increased answer the following through the column 
.basins, and like fixtures', arranged to prevent 1 square Inch. We are having a deluge of let- of Notes and Queries in your valuable paper 
contaminated water rising Into the fixture ters on this point, of which we print one, and oblige a faithful reader : 1. What causes 
when filling the same with water. I t  relates many criticising us more or less severely for the changes of the moon ? A, The phases of 
to wastes such as shown and described In saying that this cannot be done. But of cours!) the moon are produced by the moon's revolu-

It cannot be done. We repeat It-No, by no tlon around the earth. The sun shines upon METHOD OF TREATING HIDES.-"'. J. the Letters Patent of the U. S., formerly conceivable means. It transcends common the moon all the time. When the moon In it WAaD, West Philadelphia, Pa. This invention granted to Messrs. Guthrie and HayeS'. sense to ask It. Try It with pennies, or ker- motion around the earth comes between the refers to the treatment of hides: or leather, --- nels of com, or any convenient simila r  pieces. sun and the earth, the sun is shining upon the preliminary to the tanning process, for the Machines and Me�hanIcal Devices. Lay out 64 In a square of eight on a side. side of the moon whiCh Is farthest from the purpOse of removing hair and grease, and of BOAT-HANDLING DEVICE.-L. TANNING Then change them to a figure of 5 rows of earth. The dark half of the moon is toward ultimately Improving the quality. of the leather and W. J. RYAN, New . York, N. Y. The in- 13 on a side. There wlII be a missing kernel the earth. That Is the time of new moon. to be made. The method makes plumper vention pertains to boat-handling devices, the or coin. You cannot complete the second flg- About two weeks later the moon has traveled leather and it does not "pipe with the grain." more particular object being to enable a boat ure_ It is the same If you cut a piece of around so that It Is farther from the sun than 
SAFETY ROPE-GRIP.-C. F. SINCLAIR, Jer- carried on shipboard, to be readily raised from paper of the same dimensions ; 8 x 8 cannot the earth Is, and the earth is between the 

sey City, N. J. The object in this instance the chocks, normally supporting It, and other- be anything but 64, and can never be 65. Why moon and the sun. The lighted side of the 
Is to provide a rope or grip for attachment wise made ready for immediate action upon not settle one's self first upon simple founda- moon Is toward the earth. That is full moon. 
to the w.rist of a person and for connection the water. tlons ? Then one will not say, as our confl- As the moon has changed from showing no 
with one of the guide ropes of the bathing APPARATUS FOR COALING SHIPS AT dent correspondent does, "But It Is there." lighted surface to the earth to showing the 
place, to allow the user to safely venture into SE;A.-A. JOHAN, New York, N. Y. Trans- That begs the question. It Is not there, and entire lighted su'rrace to the earth, there was 
the water for bathing and swimming purposes, ferring Is  done by placing a collier in tow of cannot be there. There Is evidently a fallacy a time when she showed half her lighted sur­
and to aid the user in learning to swim. the vessel and providing one or more traveling here somewhere. Now, this Is no new trick. face to the earth. That was first quarter. 

PROCESS OF MAKING CANDY.-L. cables between them, on which the coal or It has been traveling around for an unknown Similarly there w!li be u time between full 
HIRSCHFELD, New York, N. Y. This process other material Is carried, said cables having period' of time, and has been shown up as and new moon, when she will show half her 
Is deSigned to Impart to pulled candy a pe- means to maintain them under constant and often as It appears. The SCIENTIFIC AMERICAN lighted surface to the earth. That Is last, or 
culiar consistency, rendering the candy less equal tension during rolling and pitching, the had It a generation ago. Still, apparently, third quarter. If you will look up this mat­
strenuously tough than ordinarily and per- tension on the cables being maintained irre- there are a host of intelligent people who ter In astronomies In your city library, you 
mltting the candy after a time to completely spective of the te�sion on or slackness of, the have never seen the exposure. Hence we will can read about it, and see the il lustrations of 
dissolve In the mouth, and a further purpose hawser connecting the two boats together. give It, n ot following the usual mode of treat- It In the books, which will give you a . much 
Is by means of the process to obtain a pro- STOKER.-T. V. ELLIOTT, New York, N. Y. :,�n
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duct that will retain Its consistency for a The obJ'ect of the present invention is to pro-
a s y 0 e propos on. s S no 
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. puzzle, for a puzzle should have a rat onal mercury in the barometer stay higher when great length of time. vide a new and improved stoker for use In solution, and this thing has no such solution. storms come from an easterly direction than LOGGING-JACK.-C. D. MOORE, South automatically feeding coal and like fuel to a It Is a trick, to make the false seem true. it does when they come from any other direc­Bend, Wash. In this patent the improve- furnace, to automatically remove the ashes, The proper attitude of mind toward It Is to tion ? I have noticed this time and again and ment Is In that class or type of jacks In to Insure at all times a proper uniform com- seek for the reason of Its falsity, since it can- some of our largest and worst storms come which a rack-bar is raised by means of a bustion of the fuel. not be true. Only one of our correspondents from the east, and stilI the mercury will stay pivoted lever provided with a pawl adapted ATTACHMENT FOR KEY-OPERATED MA- even suggests that It cannot be true. When away up. I have wondered If the ocean had to engage a rotatable ratchet which is in turn CHINES.-J. V. Y. DIAz, Habana, Cuba. The you see a juggler perform an Impossible thing, anything to . do with it. As regards the power connected with the rack-bar through the me- invention relates to improvements in type- such as cutting a man' s head olI, pulling a of a telescope, wha t is meant w hen manufac­dium of a pinion. writers or other machines having a plurality great quantity of dry goods out of a hat, or turers say they magnify 20, 33, or 50 <liam-
DI SPLAY-RECEPTACLE.-M_ GIANINI, New of keys adapted to be manually operated, alltl doing the curious box trick, you do not imme- eters ? A. We were not aware that a storm 

York, N. Y. Candy boxes are often arranged the object of the invention is to provide means diately demand that all these shall be accepted coming with an easterly wind was character­
with trays or divisions for dilIerent kinds of for locating and defining the keyboard by other as realities ; on the contrary you seek the ized · by a higher barometer than one which 
candy. but they · are not all in view. A box than the sense of direct sight, "'hereby the method of the deception. That Is the righ t comes with the wind from a -southerly quarter. 
constructed according to the present invention operator iJostinctively retains the hands In the attitude of mind toward a physical Impossl- Storms always travel from west to east around 
Is especially useful for this purpose, as the proper position ill respect to the keyboard blllty, and Is applicable here. Perhaps the the world. In crossing our country the paths 



curve considerably because of the mountain 
ranges. plains. and rivers. In tbe storm the 
wind blows inward toward the center. and 
the storm as a whole rotates from east to 
north. west and south. as we say. opposite 
to the hands of a clock in the northern hemi­
sphere. This caus�s the northeast winds in 
the northern front quarter of such a storm. 
The ocean has little influence on these storms 
as far west as Ohio. The storm does not come 
from an easterly direction. but from tbe west. 
and tbe wind in Its wliirling in the storm 
blows from an easterly quarter in the front. 
and from a westerly quarter in tbe rear of 
the storm as it goes away. It clears oJf with 
a westerly wind. as you have observed. 

(10996)  A. W. asks : 1. What is meant 
by "polyphase" as applied to electric machines ; 
and by "cycle" as applied to gas engines ? A. 
A cycle is a series of changes through which 
a varying quantity passes. including all Its 
values. and it fluctuates tbrough these changes 
periodically. Thus a cycle of an alternating 
current of electricity is the successive values 
of the E. M. F. through one series of changes 
from zero to its highest value. and down 
through zero to the lowest and back again to 
zero. This succession of values the current 
will have as many times per second as there 
are cycles. ordinarily 30. 60. or 120. Poly­
phase currents are those wh()se E. M. F.'s differ 
from each other by a fraction of a phase. 
Thus three currents a third of a cycle apart 
will furnish a tbree-phase current In tbe lines 
with which it Is connected. See Sloane's 
"Electrician's Handy Book." price $3.50. A 
cycle is like a complete succession of the 
heights of one tide in about twelve hours at 
the seashore. A phase is any single value or 
height of the water. If two or three tides 
come together by different channels in the same 
place or bay we have a two-phase or three­
phase current of the tide. 2. What is meant 
by jibing a sail-boa t ?  A. A sailing vessel Is 
tacked when In changing from one course on 
the wind to another it presents its bow to the 
wind ; it is jibed when it Is turned in the oppo­
site direction so that it presents Its stem to 
the wind. In a high wind the latter is always 
a '  difficult and sometimes a dangerous opera­
tion. 3. Is a catboat so called because the 
mast stands straight up at one end of the boat 
like a cat·s tall from its body ? A. We are 
certain that a catboat is not so called because 
its mast stands straight up like a cat's tall. 
The mast is at the front end of the boat. and 
so far as we have observed cats have tbeir 
tails set at the stem end. We do not know 
the derivation of the name catboat. but think 
it far more likely that It was given because 
of the quickness with which tbese boats will 
come about. 4. Does an electric motor differ 
in structure from a dynamo ? Can they be in­
terchanged ? A. There Is no theoretical dif­
ference between a dynamo and a motor. In 
general. each may be used for either service. 
There are, however. many structural differences 
between tbe two classes of machines. so that it 
can be easily told to which class any particu­
lar machine belongs. 5. How can a steady. 
effective current proceed from a dynamo giv­
ing an alternating current ? The current 
changes polarity each instant. as understood. 
A. A steady current is not produced by an 
alternator. An alternating current can. how­
ever. be changed to a steady direct current by 
means of a rotary converter. 6. What light 
form of motor would you recommend for driv­
ing a dirigible balloon ? A. Probably some 
form of gasoline motor is best adapted for 
use In a dirigible bailoon. 

(10997)  O. E. G. asks : 1. Is the speed 
of radiant heat ( whose medium is the same as 
light) the same as light and electricity ? A. The 
la test science does not make any such distinc­
tion as between radiant heat light. electricity. 
etc. They are all the same radiation. If the 
waves are of a length to affect the proper 
nerves we feel them as heat ; if they can affect 
the eye we see light. 2. Is the difference be­
tween light. electricity. and radiant heat due 
to the difference in wave-length ? A. The sole 
difference between the several effects is due to 
wave-lengths. See the "New Knowledge." by 
Prof. Duncan. price $2 . 3. If light moves In 
transversal waves, how can it move forward ? 
A. In all vibratory motions it is the wave 
form simply which travels. A wind moving 
over a field of grain Is the very best illustra­
tion of this one can have remote from the 
ocean. Water waves on the ocean are good 
Illustrations of a transverse wave with an on­
ward motion of tbe wave form. It is not 
light which moves. but a wave form. The 
matter which vibrates moves to and fro. the 
wave advances. 4. Please explain wave-length. 
A. Wave-length Is the distance from a particle 
moving in a certain direction to the next parti­
cle In exactly the same condition of motion. 
In a water wave. tne wave-length is from a 
drop on the crest, for example. to the next 
drop exactly on the crest. also. 5. What is 
the wave·length of electricity. and does it vary 
with fae amperage ? A. There are all sorts 
of wave·lengths of electricity down to very 
short waves. but not so short as those which 
produce light. Those used in wireless teleg­
raphy with a single wjre as an aerial are very 
closely four times as long as the height of 
aerial wire from which they are radiated into 
space. When a capacity is in the circuit this 
affects the wave-length. The wave·length va­
ries with the rapidity of the oscillations of 
the discharge. 6. 'Does a heated conductor of 
electricity retard the current ? A.  A hot metal 
has more resistance than it has at a lower 

Scientific ADlerican 
temperature. and so reduces tbe current which 
flows through it. Carbon. however. has a much 
greater electrical resistance when cold than 
when hot. 

Massachusetts. This numerical prominence 
needs to be borne In mind if we would under· 
stand many acts on both sides of the ocean. 
To understand the America of to-day. too. we 

(10998) E. G. asks : Kindly give me must needs know tbe Boston of the forefath­
ers. The book is beautifully illustrated. print· 
ed. and bound. a clear definition of adiabatic heating. explain· 

ing fully the ' difference between a gas adia­
batically heated and one heated by mechanical LATHE DESIGN FOR HIGH AND Low SPEED 
compression. A. The word "adiabatic" is de- STEELS. John T. Nicholson. D.Sc., 
rived from the Greek and has three parts. A and Demster Smith. London and 
means without ; dia means through ; baUo New York : Longmans, Green & Co .• 

means going. This word as a whole means 1908. 8vo. ; PI>. 402. Price, $6. 
"without going through." Applied to heat. the Until tbe advent of high·speed steel the 
sense is that no heat passes through to affect necessity for a theoretical treatise was unfelt ; 
the temperature of tbe gas under test. be it but the new conditions Imposed by the general 
steam In a boiler or any other gas In any re- adoption of the high·heat steel were found to 
ceptacle or in the air In the atmosphere. A have rendered obsolete tbe long-treasured ex. 
gas which is compressed without any heat perlence and accumulated data of the tool 
leaving it becomes hotter. and a gas which is maker. A recent statement of the problems 
expanded witbout any heat coming into it Involved in lathe design. and an attempt to 
grows colder. Both of these are adiabatic solve them on a basis of experimentally ascer­
changes. The gas which Is heated by mechan- tained fact. had consequently become impera. 
Ical compression is heated adiabatically. Adia- tive. The substance of the book has already 
batlc changes are of great importance In tbe appeared in large part In tbe columns of The 
atmosphere. 2. In reducing a barometer read- Engineer. and has already awakened wide. 
ing of a given latitude to sea level. the average spread Interest. The tool designers will be 
temperature of the air must be known. Is this glad to have such valuable matter In book 
avemge obtained by taking the average of the for.m. The work is excellently illustrated by 
dry thermometer readings at the A. M. and I It large number of engravings. which are exe­
P. M. observations. or by taking tbe average of cuted on It good·sized scale. 
tbe maximum and minimum temperatures for 
the day ? A. The average temperature of the 
air in the problem of the reduction to the sea 
level is the average of tbe temperature of tbe 
air at the various altitudes from the sea level 
to file altitude of the observation. This can be 
found only with considerable probable error. 
since the change of air temperature with alti­
tude varies greatly in different regions. and 
any error in this causes an error in the weight 
of the air column to be calculated. The actual 

FLUSSIGE KRISTALLE, MYELINFORMEN UND 
MUSKELKRAFT. Von O. Lehmann. 
Braunschweig : Druck von Friedrich 
Vieweg und Sohn. 1908. Pp. 321-330. 

FLUSSIGE UND SCHEINBAR LEBENDE KRIS­
TALLE. Von. O. Lehmann. Leipzig : 
Verlag von F. C. W. Vogel. 1906. Pp. 
10. 

tempera.ture at the place at the time of ob· 
servation is the only temperature to be em- INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 1 0, 1 908. 

ployed in the reduction of that observation. 
3. Is water vapor properly classed as one of 
the constituents of the atmosphere ? A. Water 
vapor is one of the constituents of the at­
mosphere. No percentage value can be given 
for it. since it varies very much. from a mere 
trace to as much as five per cent of tbe amount 
of dry air. The chemical composition of air 
as ordinarily given is usually that of dry air. A N D  El A C H B El A  R I N O T H A T  D A t B 

[See note at end of list about copies of these patents.] 
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Abdomen compress and hose supporter. com-

CANADIAN TYPES OF THE OLD REGIME. blned. T. P. Taylor . . . . . . . . . . .  903.623 to 903.629 

1608-1698. By Charles W. Colby. ' Adding macblne full stroke mecbanlsm. R. 
& C 1908 i E. Benner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903.536 

New York : Henry Holt 0., . Air and gas engine. H. T. Dunn . . . . . . . . . .  903.689 
8vo • pp. 366. Price $2.75. l Air brake, W. R. Heironimus . . . . . . . . . . . '.' 903,379 . ,  , Air brake slack adjuster, W. R. HeirODl-

This handsomely made book is illustrated by mus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,378 

well chosen engravings. Some idea of the con- Air. drying. L. Block . . . . . . . . . . . . . . . . . . . .  903,353 

tents may be gained from the chapter headings. ' !:::�:::::�� :��:�:��:: �: �
a
¥i1;�u : : : : : : : : ;:g�:�� 

which are · as follows : "The Historical Back- : AlI!usement device, W·. B. Leonard . . . . . . . .  903.2ZS 
ground of New France." "The Explorer. Cham· : !��:.:'��b1f:.P·Z·J.IsW��fso� : : : : : : : : : : : : : : : : :  l:&g� 
plain " "The Missionary Brebeuf " "The Colo· Automobile danger signal. O. Herrmann . . . . 903,719 

nl'st 
·
He'.bert " "The Sold

' 
l'er D'Ib�rville " "The Axle, v�hieJe, �. B. Bush . . . • . . . . . . . . . . . .  903,447 

• •  • • Badge. F. R. Blgnold . . . . . . . . . . . . . . . . . . . . . . 903,537 
Coureur du Bois. De Lhut." "The Intendant. Bag fastening device. hand. C. F. Kohl· 
Talon." "The Bishop. Laval." "The Governor. Balt?

e
��r[flCi�i."SI��;':';'''&: ii�k��P: : : : : : : : :  ro�;�� 

Frontenac." and "The Woman." The chapters Basket. washboller. W. W. Wilkinson . . . .  903.649 

of this book represent lectures which were re- Bath �pparatus. vapor. K. Hickox . ; . . . . . .  903,289 
BatterIes, forming plates tor storage, W. 

cently delivered in Ottawa. It  is extremely Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9()3. 752 
well written and conveys an immense amount Bearing. ball. J. F. Springer . . . . . . . . . . . . . . 9()3,337 

of material .:vhich is not easily available except �;?tln�
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L
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in special libraries. Bicycle crank hanger, G. H. Meiser . . . . . . . . 903.392 
Bicycle. bandle bar, H. D. Griswold . . . . . . . . 903,468 

SCIENTIFIC IDEAS OF TO-DAY. By Charles Bicycles. carrying attachment for. Jahnel & 
R G'bso Philadelphia ' J B Lip Grohmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,290 

• 1 n. . . .  - Bill hook, F. < Lindemann . . . . . . . . . . . . . . . . 903,299 
pincott Company. 1908. 12mo. ; pp. Binder. J. F. Tapley . . . . . . . . . . . . . . . . . . . . .  903.621 
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This book is so fascinating that the reader Block Signal system. electric. P. J. Simmen. 903.796 

almost feels like neglecting the author's warn- ' ��t��: r'!r. Dt.����. �.
a:�: .. . . . . . . . . . . . . . . 903.781 

ing that the chapters should not be read at Boller draft regulator. steam. W. A. Kitts. 903.729 

random. no matter how interesting they are. I 
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This warning Is fully justified. in any work Bolt. F. Mclnnerny . . . . . • • . . . . . . . . . . . • . . • • •  903,397 
of this kind. for it would be quite. imposs�ble ����. �����:I :�or�
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: 903.283 

to make each chapter complete In Itself WIth· tion, W. M. Poindexter . . . . . . . . . . . . . • .  903,769 
out a wearying repetition of facts. In the Bottle attachment. Healy & Galvin . . . . . .  903,716 

present volume. the author has endeavored to ��m: �����g �a�����
r
w: ·p: · c�tli� : : : :  ;:g�::w� 

explain the scientific ideas of to-day without Bottle lifter. W. P. Catlin . . . • . • . . . . • . . .  903.670 

using language beyond the reach of any reader. ��m�: :o
o:;.."e"fI��a�!::. /\I.

N�I�'ha�d : : : : : : : :  l:&�:g:: 
His explanations demand no previous knowl- . Bottle stopper. non-refillable. J. F. Fitz-
edge of science whatever and no acquaintance ! Bottf:�
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with mathematics. It is the most admirable I P. Catlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903.669 

book on amateur experiments that we have Box and shipping package, F. W. Barnes . 903.161 

seen in years. Among the chapter headings ��� .���'i�;,.:':.t
l
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are : "What Things Are Made Of." "The Stuff Box for soap. polish. pomade. etc .• H. C. 
That Atoms Are Made Of." "The Construction Box �l:r�. 'E: 'K;"-��t ': :: : : : : : : : : : : : : : : : : :  ro�:�i 
of the Atom." "What is Electricity ?" "What Breast strap neck yoke ring holder. A. 
is the lEther ?" "What is Magnetism ?" "More Brlc�
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About Electrons in Motion." "What is En· Bridge, O. Thomas . . . . . . . . • . . . . . . . . . . . . . . .  903.630 

ergy ?" "Waves in the lEther." "What is Brid[e'h 0: . . �����: . �����I.�� .. . �' . .  :: . .  ��.d::� 903.806 
Ligh t ?" "The Explanation of Color." "Ideas Ob· BridIe bit. H. W. Beckwith . . . . . . . . • . . . . .  903,351 

tained from the Spectrum " "The Birth of a I Brush. cleaning. R. T. Gmespie . . . . . . . . . .  903.186 

Star." "The Age of th: Earth." "Whence ��g��:: �: �:!te'- ' : : : : : : : : : : : : : : : : : : : : : :  l:&�:��: 
Came Life ?" "What Are the X-Rays ?" "How Bundle shocker. G. L. Leisner . . . . . . . . . . . .  903.2M 

Radium was Discovered." "What Are the Rays ���l:t g:':�t 
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from Radium ?" "Is the World Going to Burner, F. J. Albrecht . . . . . . . . . . . . . . . . . .  903,652 

Pieces ?" "The Cause of Radio-activity." "What ��U�� �':r.������' r'b':,,:?:
ti

:: . �' . .  ��I���? : : : :  ro�:m 
Is Gravitation ?" This is a book that it will Button matcher, E. L. Buxbaum . . . . . . . . . 903.270 

pay anyone to read from cover to cover. It Butt
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would make an admirable Christmas gift. Cahlnet index. C. E. Flanders . . . . . . . . . . . . .  903,368 

ST. BOTOLPH'S TOWN. An Account of Old 
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e������ . ����I.e::� .. . �: . ?: 903.565 

Boston in Colonial Days. By Mary Cable adjuster. M. W. :seardsley . . . . . . . . . . .  903,656 
. d t L C I Calendar. perpetual. W. F. Hunt . . . . . . . . 903,192 

CarolIne Crawfor . Bos on : . • Camera, folding. F. A. Anthony . . . . . . . . . .  903.533 
Page & Co .• 1908. 12mo. Price. $2. I can'W.
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.rhe author has produced a most delightful Car, box, M. O. Blest . . . . . . . . . . . . . . • • . • . .  903.438 

book on old Boston. We have not read a more Car construction. C. A. Lindstrom . . . . . . . .  903.488 
Car coupling. S. Morris . . . . . . . . . . . . . . . . . . 903.220 

interesting book of this nature In a very l ong Car door. J. A. Rickabaugh . . . . . . . . . . • . • •  903,406 

time making one understand a little better Car. dumping. Treadwell lI< Astrom . . . . • . .  903.245 

the 
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part New England, in the person of its g:�. e�d
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chief town has played in the mighty drama Car running gear. railway, A. R. Angus . . . 903,654 • 

d f thO k' f I '  Car stake. J. Bagley . . . . . . . . . . . . . . . . . . . .  903,655 of nations rna e up 0 m mg. ee mg men Car stake. F. Shill in . . . . . . . . . . . . . . . . . . . . . . 903,418 
and. women . �  U p  to the time of the Revolution, Car truck commn guide, O. F. Murray . . . . 903,490 

of course Boston was the biggest place in all g:� ����: rr':!S;''';Iy, 1: �. FJ':!n�e� : : : : : : : :  ro�:gg� 
the colonies. as well as the chief settlement in Car truck Bide frame. E. H. Benners . . . . .  9()3.535 
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Carhuretlng plant. safety. C. M. Kemp . . . .  903.479 
Carrier system. H. A. JaCkson . . . . . . . . . . . .  903.382 
Cash register. T. Carroll . . . . . . . . . . . . . . . . . . 903.172 
Casting furnace. Ingot. Schmidt & Desgraz 903,511 
Cereal . cake ' or body. H. A. Lauholf . . . . . .  903,586 
Chair. D. Schustek . . . . . . . . . . . . . . . . . . . . . .  903,790 
Chair. child's. 1. Unger. reissue . . . . . . . . . . .  12.879 
Check mold. C. E. Herd . . . . . . . . . . . . . . . . 903.718 
Chute. hog, W. P. Allen . . . . . . . . . . . . . . . .  903,1J;7 
Cigar cutter G. A. Arnold . . . . . . . . . . . . . . . 903.431 
Cigars. manufacturing. C .  M. Berry . . . . . .  903.437 
Cigarette case. B. Epstein . . . . . . . . . . . . . . . .  903,690 
Circuit clOSing device, A. A. White . . . . . . . . . 903.251 
Circuit controller, thermostatic, G. H. 

Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903.165 
Clamp. G. L. Holfer . . . . . . . . . . . . . . . . . . . . . .  9()3,380 
Closet seat. Martin & Grandpre . . . . . . . . . . 903.596 
Clothes drier. J. Lowendahl . . . . . . . . . . . . . . 903.593 
Olothes line and pin. C. Patterson . . . . . . . . '903.402 
Clothes washer. S. T. Black . . . . . . . . . . . . .  903,661 
Clutch. E. E. Norton . . . . . . . . . . . . . . . . . . . . 903.493 
Cock for gas <fixtures, automatic cut off, 

R. E. Staples . . . . . . . . . . . . . . . . . . . : . . . .  903.614 
Colfee and tea Infuser, R. Troemel . . . . . . .  903,634 
Colfee machine. S. Sternau, et al . . . . . . . . . .  903.801 
Coke oven charges, machine for leveling, 

W. B. Morgan. et al . . . . . . . . . . . . . . . . . .  903,604 
Coke pushing machine, Rouse & Neemes . . . . 903,783 
Collar pad, L. O. King . . . . . . . . . . . . . . . . . .  903,293 
Column, distilling. R. Vallat . . . . . . . . . . . . .  9()3,636 
Column. distilling' or rectifying. R. Vallat . 903,637 
Comb cleaner. F. Fevola . . . . . . . . . . . . . . . . 903.691 
Compressor. hydraulic. Themke & McCardla 903.420 
Concrete building blocks, divided bond for 

two memhered, L. B. Larsen . . . . . . . . . .  903.734 
Concrete mixer. Wolter & Stottko . . . . . . .  903.426 
Concrete pile and forming the same. M. M. 

Upson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903.246 
Concrete structures driven mold for sunken, 

L. H. Brace . . . . . . . . . . . . . . . . . . . . . . . . . . 903,441 
Condiment holder. Nixon & Rayen . . . . . . . . 903,399 
Conduit. W. Houghton . . . . . . . . . . . . . . . . . . . . 903.572 
Control system, R. P. Jackson . . . . . . . . . . . •  903.193 
Controller construction. E. W. Stull . . . . . . . .  903,338 
Controlling apparatus. A. G. Wessling . . . .  903,348 
Conveyer. J. H. Long . . . . . . . . . . . . . . . . . . . . 903.591 
Cooker and evaporator, T. W. Wade . . . . . .  903.520 
Cooking utensil, R. Vaughan . . . . . . . . . . . . . .  903.803 
C()p or yarn package, S. W. Wardwell . . . .  903,643 
Copper leaching process, IF. Lalst . . . . . . . . . 903,732 
Corn husker. T. L. Brumback . . . . . . . . . . . .  903,446 
Corset, M. J. Lang . . . . . . . . . . . . . . . . . . . . . . 903.204 
Corset attachment back protector, G. F. 

Shankland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,238 
Cotton chopper riding attachment. N; S. 

Sodekson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903.336 
Coupling. See Car coupling. 
Crane, traveling. Miller & Newcomb . . . . . .  903,601 
Cultivating scrape, A. F. Davis . . . . . . . . . .  903.684 
Cultivator. A. J. Compton . . . . . . . . . . . . . . . . 903.676 
Current regulator, electric, Knapp & Cade . . 903,580 
Curtain bracket, A. W. Appleton . . . . . . . . . .  903, 159 
Cutting apparatus. S. Davis . . . . . . . . . . . . .  903,273 
Cycle engine, double two, W'. L. Morrow . .  903,753 
Cycle, Single wheel (monocycle) . O. Schuh-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903.789 
Cycles. means for locking the steering heads 

of. H. JanS<!n . . . . . . . . . . . . . . . . . . . . . . . .  903,476 
Dental gold inlays, appliance for casting, 

V. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . .  903,489 
Dental lip protector. E. C. WackIer . . . . . . . 903,344 
Derrick holst. B. G. Cope . . . . . . . . . . . . . . . . .  903.271 
Disk shaping and sharpening machine, O. 

T. Fegert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,365 
Display apparatus. J . • . Jr .• & A. A. Wlede-

meier . . . . . . . . . . : . . . . . . . . . . . .  . . . . .  . . . . .  903.253 
Display package. O. J. Miller . . . . . . . . . . . . 903,600 
Display rack. J. J. Karges . . . . . . . . . . . . . .  903,821 
Ditching and grading machine. M. G. Bun-

npll, reissue . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 875 
Dividing board. R. Loving . . . . . . . . . . . . . . .  903.742 
Dock. 1I0ating. Mehlhorn & von Klitzing. 

903.215, 903,598 
Dog bench. T. B. Middlebrooke . . . . . . . . . . .  903.218 
Doll {'y�s mechanism. A. C. Hover . . . . . . . .  903.573 
Door frame and. vestibule member, com-

bined reinforced. S. W. Fish . . . . . . . . . . 903,281 
Door stop, C. Schneider . . . . . . . . . . . . . . . . .  903,409 
Door <.;top and check, combination, T. R. 

Thorsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,243 
Dough mixing machine, L. C. Sharpless . . . .  903,239 
Draft equalizer, J. Sipmsen . . . . . . . . . . . . . . . 903,330 
Draft equailzpr. H. Watson . . . . . . . . . . . . . .  903,346 
Drafting tool, C. H. Robins . . . . . . . . . . . . . . .  903,779 
Dredger cutter, A. Lkievicz . . . . . . . . . . . . . . 903.210 
Drying and treating lumber, Uphus & Chap· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,635 
Drying machinp, �T. C. Taliaferro . . • • • • . • . .  903.620 
Dropper, E. C. Glines . . . . . . . . . . . . . . . . . . . . 903,467 
Drum. hoisting, A. E. Holoomb . . . . . . . . . . . . 903.819 
Duplicating apparatus, A. B. Dick . . . . . . . . . . 903.457 
Dye and making same, orange or -brown, 

A. Gressly . . . . . . . . . . . . . . . . . . . . . . . . . . . · 903.284 
Egg beater and cream whipper, G. H. 

Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,515 
Egg register, Anderson & Mlddletan . . . . . .  903.430 
Elastic distortion. apparatus for demon­

strating the laws of, C. E. Albright . .  903,262 
Electric circuit br8Jlker, donble pole. W. H. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903.791 
Electric light stand, J. F. Pierce . . . . . . . . . . . 903.499 
Electric wire support. adjustable, A. W. 

Bensley . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  903.8M 
Electrical contllct maker, J. H. Hart . . . . .  903,568 
El�ctrlcal prot{'ctive apparatus; F. B. Cook . 903.812 
EI�ctrode for arc lamps. F. Janecek . . . . . . 903.383 
ElectrolytiC apparatus. P. Borgn�t . . . . . . . .  903,164 
Electromedlcal apparatus, R. H. Wappler . .  9()3,640 
Elevators or hoists, automatic friction brake 

mechanism for, A. G. ·Wupst . . . . . . . . . . . 903.800 
Engine starter. gas. L. Burnham . . . . . . . . . . .  903,269 
Envelop. T. J. Heath . . . . . . . . . . . . . . . . . . . .  903.717 
Excavating apparatus, wind1ass and grapple 

device for moving, L. Mayer . . . . . . . . . 903.597 
Expansion pin. F. Rich . . . . . . . . . . . . . . . . . . 903.777 
Exposures, means for preventing double, 

P. F. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . 903.405 
Extension table. B. C. Vincent . . . . . . . . . .  9()3.638 
Extension table. A. H. Ston .. . . . . . . . . . . . . .  903,802 
Eyeglass case, C. E. Lembcke . . . . . . . . . . .  903.737 
Eyelet, F. H. Richards . . . . . . . . . . . . . . . . . .  903,778 
Faucet, C. Clark · . . . . . . . . . . . . . . . . . . . . . . . . . . 903.451 
Feed bag attachment, T. Brennan . . . . . . . . . .  903. 1 69  
Feed trough, T. C. Ottinger . . . . . . . . . . . . . . 903,3()9 
Fence. E. V. Woodson . . . . . . . . . . . . . . . . . . . .  903,258 
FenCing, apparatus for stretching wire, J. 

Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9()3.367 
Fifth whpel. 1. T .. eter . . . . . . . . . . . . . . . . . . . 903,241 
Filing case. f. 9. D .. inzer . . . . . . . . . . . . • . • .  903,1 80 
Filter. H. A� 'Frasch . . . . . . . . . . . . . . . . . . . . 9Oa.697 
Fl!tr�tlon, I. H. Jewell . . . . . . . . . . . . . . . . . .  903.385 
Fire extinguisher. chemica I. P. L. Wilhur. 903,527 
Fire i'ghter. prairie. W. F. Mlkolasek . . . . .  oo.Q.394 
Fire pot. sectional. Baty & Perry . . . . . . . .  903,534 
Fire, protective device against the spread 

of. C. A. Pusheck : . . . . . . . . . . . . . . . . . . .  903,228 
Flexible coupling. J. G. Callan . . . . . . . . . . . . 903.171 
Floor covering. A. O. Eggers . . . . . . . . . . . . .  903.183 
Floor finishing machine. C. Peter . . . . . . . . . . 903.311 
Flue cleaner. J. W. Brown . . . . . . . . . . . . . . . . 903.664 
Fluid actuated engine, E. J. Armstrong . . . . 903.264 
Fluid gage, M. Martin . • . . . . . . . . . .  903.212, 903.213 
Fly paper holder. E. B. Fnller . . . . . . . . . . . 903.701 
Fly trap, J. Disdier . . . . . . . . . . . . . . . . . . . . . . 903.458 
Fodder for animals. W·. Darlington . . . . . . . . 903.683 
Fork and rake, combined. W. L. Copeland . . 903,678 
Form of animal heads, B. Cohen . . . • . • • . . .  903.678 
IFrame. See Saw frame. 
Furnace. S. T. Bleyer . . . . . . . . . . . . . . . . . . . . 903,163 
Furnace, O. Hile . . . . . . . . . . . . . . . . . . . . . . . . .  903,720 
Furnace automatic exploslon- or bleeder 

valve. blast, Witting & Baer . . . . . . . . . .  900.4211 
Furnace charging apparatus, blast, Wil-

liams & Ahlen . . . . . . . . . . . . . . . . . . . . . . . . 1lQa,423 
Galvanometer; testing, Johnson & Avery . . . 903.195 
Game apparatus. C. W. Courtney . . . . . • . .  903,679 
Garment clasp, C. M. Hall . . . . . . . . . . . • . .  903.373 
Garment fastener, J. K. Livingston . . . . . . .  9j)3.590 
Garment hanger. A. K. Bowman . . . . . . . . . . .  903, 168 
Gas burner tiP, E .  Kersey . . . . . . . . . . . . . . . . .  903,579 
Gas controlling apparatus. H. Sieben . . . . . . 903,794 
Gas generator, acetylene, E. M. Rosenblut):l" 

903,506, 903.507 
Gas lights by varying the pressurp in the 

mains, device for automatically li�hting 
and extinguishing, Tourtpl & Meallng . .  903. 633 

Gas prodUCing apparatus. G. F. Rendall . . . . 903.5()3 
Gas retort feeding machine. C. Eltle . . . . . .  903, 184 
Gases and liquids, apparatus for producing 

interaction between. H. Kopp('rR . . . . . . . .  903,483 
Gate, E. A. FIlst.r . . . . . . . . . . . . . . . . . . , . . . .  903.691i 
Gear case. B. L. · Waters . . . . . . . . . . . . . . . . . .  903.522 
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An Income for Your Wife 

T h e  

Payable to her Monthly for 
Plan. 

twen ty years or for life, if you 

Whole 
Life 

should be taken from her ; or 

!:!�W. An I ncome payable to Yourself 
Plan. Monthly for twenty years or 

for l ife, to support you in your 

declining years, if  you l ive­

are the great features of the 

New Monthly Income Policy 
issued by 

P ru d e nti a l  
COST OF " WH O LE LI FE PLAN " 

A Monthly I ncome coming with absol ute certainty 

will  enable the· mother to keep the family together 

and the children at school. 

At age 30, for $167.35 
a year during your l ife (a 
saving of $13.95 a month) 
your Family Will Receive 

after your death � 
Every month for 20 years, 
or $ 1 2,()()() in all ! The I ncome cannot be encumbered or 

depreciated. All worry about safe in= 

vestment is eliminated. 

TH E COST 

At sl ightly higher cost , 

the i ncome would conti nue 

for l ife ! 

IS LOW 

W rite for Rates at Your Age and 
Learn How You can Provide an 
Absolute, Guaranteed I ncome for 
Your Fam ily, or for Yourself after 
20 Years. State Plan Preferred . 

Address Dept. 1 2 1 .  

The Prudential Insurance Co. 
OF Al1ERICA 

. 

I ncorporated as a Stoc.k Com pany by the State of New Jersey. 

JOHN F. DRYDEN, President. Home Office. Newark, N .  J .  
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ForAbsolute Accuracy Gearing, J. Dawsou . . . . . . . . . . . . . . . . . . . . .  . Gearin� A. V. Allen . . . . . . . . . . . . . . . . . . .  . 
durability and convE:nience in t.he Gearing; W. Lesemunll . . . . . . . . . . . . . . . . . . .  . 

003,546 
903,653 
903,739 
003,613 
003,817 
003,665 
!)03,578 . 

fine8� m!l.chine shop work nothing Gearing, oscillatory rotary. B. L. Stall',Y . .  
caD approach Gearing system, M. Harvey . . . . . . . . . . . . .  . 

S F t. & P L h Generator, E. H. BUl'roughs . . . . . . . . . . . . . . tar S:ew-cu�ti:� at es Glove, J. J. ]{enncdy . . . . . . .  . . . . . 
They lead the world in excelhmce and GlutRinj,Ous material, til uk for trea tillg, A. C. 
are giving satisfaction in tbol1S3nds I . ce . : . .  : . . . . . , . S· . . . . 'n ' 'n' " . : 
of machine 8hous to-day. Write for Gra?mg �achltle, 10M}, . A. . el tl and . .  

������ catal Oglie 'I B.'f Gra�n dl'l�l, �. A. Schutt . . . . . . . . . . . . . . . . . 
903,775 
903,162 
903,235 - TilE SENECA FALLS MFG. CO. Gralll mlddllllgs, etc., separator foL', A. 

____________ 6_95_W __ ."_' ,_' t_.,_S_,"_,_,"_F_,_I_I,,_N_._y_._ Grai:��fpa�.�t�� '��d g'l'�(ie'r: Ii'. G. LY��� : :  �gg:g� 
E n g i ne a n d  Foot Lathes 

M A C H I N E  S H O P  OUTFITS, TOOLS A N D  
S U PPLIES. BEST MATERIALS. BEST 
W O R K M A N SH IP. CATALOG U E  F R E E  

SEBASTIAN LATHE CO . .  1 20 Culvert St., Cincinnati. O. 

WORK SHOPS 
of Wood and Metal Workers. with. 
out steam power, equipped with 
B A R N E S '  FOOT PO W E R  
M A C H I N E R Y  -
allow lower bids on jobs, and ,nve greater proUt 011 tbe work. Machines 
sent on trial if desired. Oatalog If'ree. 

W. F . '" JOHN BA R N E S  CO. 
Established 1872. 

1 999 R U B Y  ST. ROCKFORD ILL. 

Guns of small and medium caliber, carriage for ships' , E. Scbneider . . . . . . . . . . . . . .  903,324 Hair pin, A. J. Paris . . . . . . . . . . . . . . . . . . . .  903,760 Hammock body, 1. E. Palmer . . . . . . . . . . . . .  903,494 Harness coupling, T. V. Wallace . . . . . . . . . . 903,639 Harness driving rein attachment, double, J. Sutherland . . . . . . . . . . . . . . . . . . . . . . . .  903,619 Harrow, W. D. Young . . . . . 903,651 Harrows, wheel truck for disk, F. Ie Latbrop . . . . . . . . . . . . 903,585 Hat crowns, head gear for, ]F'. J. ?\fuhl-feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Hat fastener, W. S. Seymour . . . . . . . . . . .  . Hat lining. J. G. Shepard . . . . . . . . . . . . . . . . . Hat ventilator, W. E. Miller . . . . . . . . . . . . .  . Hay carrier track, ?\faddrell & Swineford . . Hay gatberer and loader, D. G. & J. A. 

903,396 
903.237 
903.513 
903.219 
903,594 

Sbreeve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,329 Heating and ventilating device, Waterbury 
& Waterman . . . . . . . . . . . . . . . . . . . . . . . .  903,644 Heating furnace, ingot. Schmidt & Desgraz.  903.511 Heel, spring, F. P. D' Arcy . . . . . . . . . . . . . .  903,179 Hinge, L. H. Scbwanbeck . . . . . . . . . 903.236 Hinge, W. B. Rodman, reissue . . . .  12.876 Hinge, adjustable door. J. M. SheilaI'd . . . . . 903,328 Hinge. gravity, J. E. Gloekler . . . . . . . . . . . . . .  903,704 Hitching device for teams, automatic, E. Brownfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,445 Hoisting bracket, J. L. Wentz . . . . . . . . . . . . 903,421 Books and eyes on cards, machine for fas-tening, G. Rowbottom . . . . . . . . . . . . . . . . 903,784 Born for reproduCing natural tones, O. O. Jadwiu . . . . . . . . . . . . . . 903.575 

Horseshoe, H. Paar . . . . . . . . . . . . . . . . 903,759 Horseshoe pad, J1. B. White . . . . : . . . . . . . . . .  903.422 Hose rack, O. F. Bowes . . . . . . . . . . . . . . . . . . 903,538 Hydrocarbon burners, system of fuel supply for, H. Lemp . . . . . . . . . . . . . . . . . . .  903,738 Hydrocarbon motor, H. G. Reicbenbach, et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Ice cream disher, Gratl'ort & Hoffman . . . .  . Ice making plant, H. McChesley . . . . . . . . . . . Indicafor connecting coupling, automatic, J. A. Devine . . . . . . . . . . . . . . . . . . . . . . . . .  . Injector, air, E. Werwath . . . . . . . . . . . . . . .  . Ink�tand, J. L. Otero . . . . . . . . . . . . . . . . . .  . Insulating covering for pipes, A. Reimann . Insulating materials, manufacture of, H. 
v. d.  Heide . . . . . . . . . . . . . . . . . . . . . . . . . .  . Insulator, feeder wire, G. M. Finckel . . . . .  . Internal combustion engine, H. N. Edens: 

903,772 
903,563 
903,755 

903,814 
903.646 
903,308 
903,316 

Palmer M t Internal combustion engine, W. Remington . . 0 ors Interrupter, O. E. l,3{'al'son . . . . . . . . . . . . . . . .  . Irrigator, tree and plant, A. Cleveland . . . .  . 

903.287 
903,692 
903,182 
903,774 
903,745 
903,452 
903.571 
903,334 
903,677 
903,757 

Two and Four Cycle. One, Two and Four Cylinder. Stationary aud Marine. One to '.rwenty H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street 
P4.i.ladelphia : The Bourse 

Boston : 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colma.n Dock 
Vancouver, B. C.: IrOO Powell St. 

GOES LIKE SIXTY $60 SF-LLS LIKE SIXTY 
SELLS FOR S IXTY 

G I LSON 

Jar and cover therefor. R. F. Honisch . . .  . Journal box, J. G. Smith . . . . . . . . . . . . . . . .  . Justifying mechanism, F. B. Converse, Jr . .  Key seating machine, C. C. Newton . . . . . .  . Knife and crimper, combinatioll, C. Scbultze, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . .  903,234 Knitting machines. needle cylinder and op-erative mechanism for needles of cir-cular, H. A. Housman . . . . . . . . . . . . . . . . 903, 190 Knotter, L. R. Smith . . . . . . . . . . . . . . . . . . . . 903,240 Labeling machine, bottle, W. F. Ruwell . . 903,322 Lamp sbade holder, electric, F. Overbagh, et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,401 Land roller and cultivator, J. Ross . . . . . . .  903,782 Lead, making arsenate of, Luther & Volck. 903,389 Leather, etc., tool for setting or affixing pronged loops to, W. R. Medearis . . . .  903,747 Leather finishing machine, A. E. Dodge . . . . 903,181 Leather splitting machines, adjusting device for thE' lower knife supporting jaw beams of, Gay & Quigley . . . . . . . . . . . . . .  903,560 Leather splitting machines, spring rol1 for, Gay & Quigley . . . . . . . . . . . . . . . . . . . . . . . . 903,559 Legging, storm, H. B. Fowler . . . .  903,463, 903,464 
Lifter. See Bottle lifter. 

STEAM TURBINES. - THEIR CON- t����P�eit:��·n�
e'm��hi�e, ��g'g.s ·iOh���� : :  �g�:�g� �����I�JC °l������ a�gp�o�����ai3t1ff.1i1?ib07: Liquid dispensing apparatus, Mayo & Houle-

130S. 1422, 1400, 1447, 1370. 1372. The han . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,214 
articles have all been prepared by experts in steam Liquid drawing and measuring apparatus. 
enl(ineering. Price 10 cents each. by mail. Munn & J. J. TOkheim . . . . . . . . . . . . . . . . . . . . . . . .  903,244 
Co .. 361 Broadway. New York City, and all newsdealers Liquids and gases, apparatus for miXing, 

B. Leuschner . . . . . . . . . . . . . . . . . . . . . . . . . 903.297 

A simple, compact motor 01 strong, 
rigid construction, comprising the 
latest desirable features in gas en­
gineering. 2% to I S  horse power. 

Lock, C. F. Broshkewitz . . . . . . . . . . . . . . . . . 903,170 
Lock, J. White . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,647 

I 
Lock, I(adar & Roth . . . . . . . . . . . . . . . . . . . . . . 903,726 Locking device, gate, R. J. Dill . . . . . . . . . .  903,687 Locomotive head and signal light, D. Burn-field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903.355 Loom, H. Lindsay . . . . . . . . . . . . . . . . . . . . . . . . . 903,589 . Lubricating device, J. H. Rutherford . . . . . .  903,786 Lubricator, E. McCoy . . . . . . . . . . . . . . . . . . . . 903.306 Lubricator, B. E. Pinnell . . . . . . . . . . . . . . . . 903,766 

ROYAL EQUIPMENT CO. �r����t,bOi1fSj�g,balast��'0(��ie&;n:f,%';��I�: : : : :  ��:�g� 
145 Housatonic Ave . .  Bridgeport, Conn. Mail bag catching and delivering device, 

WE L L DRIL�ING 
Machmes Over 7 0  sizes and styles, for drilling either deep or ehallow wells in any kind of soil or rOCk. Mounted on wheels or on sills. With engines or norse powers. Strong, simple and durable. Any mechanic can operate them easily. Send for catalog. 

.WILLIAIUS BROS •• Ithaca, N. Y. 
ALL THE NEWS OF 
MOTION PI CTURES 

C. M. D. Dines . . . . . . . . . . . . . . . . . . . . . .  903,274 Mail bag delivering apparatus, J. B. Roddy . . . . . . . . . . . . . . . . . . . . . . . .  . Mail box, J. T. Denny . . . . . . . . . . . . . . . . . .  . Mail deliverer, automatic, W. B. Thayer . .  . Mail delivery device, W. Farmer . . . . . . .  . ?\fail pouch delivering and receiving appa� ratus, A. Bupp . . . . . . . . . . . . . . . . . . . . . .  . 
Manhole cover, B. J. Morrison . . . . . . . . . . . .  . Manure spreader, S. B. Garst . . . . . . . . . . . .  . ?\faps, etc., means for reprodUCing, E. 

903,407 
903,362 
903.242 
903,278 

903,473 
903,750 
903,703 

Aherle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,531 Measuring bopper, C. Suiter . . . . . . . . . . . . . . 903,617 Musical instrument, Lane & Kenley . . . . . . 903,484 Measuring meter, liquid, C. C. Hammond . . . 903,566 Measuring vessel support, M. P. Moore . . . .  903,302 Metal wheels, making, A. G. Anderson . . . . 903,532 
Lecture and song slides every Metals from lead matrices, separating elec-week In tbe leading journal of trodeposited, C. Reverdys . . . . . . . . . . . . 903,404 
the trade. Metallic ceiling or sheathing, P. Ehner . . . . . 903,553 

Best Medium for Advertisers �f���mg :�������es Gliy �ola�fl��lfiO�' ��'(i p'r�� 903,756 

IOc per copy, $2 per year. cipltation, redUCing, G. F. Rendall . . . .  903,317 Milling cutter, C. D. Peck . . . . . . . . . . . . . .  903,496 
MOVING PICTURE WORLD Mine disasters, means for preventing, M. T. 
125 E. 23d St., New York City Mlni��D����f:e, 'eiect�i'c' 'Pick', . A'. ' S�'u"d;t'r�;'; 903,492 

903,508 
903,516 
903,453 
903,391 SPARK COILS 

Their Construction Simply Explained 

Scientific American Su pplement 
1 60 describes t.lle m"king of a l�·inch spark 
coil alld condenser. 

sci e n tific AlDericall Su pplelnent 
1 5 1 4  tells you how to make a coil for gas· 
engine ignition. 

SCientific AlDericall �u pplelDent 1 522 explainR ful , y  the construction of a 
j ,mp· spark coil and condenser for gas·engine 
ignltion. 

Scientific Arnel'ican Supp]ernent 
1 1 24 describes the construction of a f>.iuch 
spark coil 

Scientific Arnerican �upplernent 
1 0 8 7  gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific Arnericall S u pplelDent 
1 5 2 7  describes a 4-inch spark coil and con­
denser. 

Scientific Arnericall SupplelDent 1 402 gives data for the construction of coils 
of a definite length of spark. 

The above-m�ntioned set of seven papers 
will be supplied for 70 ·cents. 

Any slngie copy will be mailed for 10 cts. 
MVNN 0. COMPANY. Publishers 

361 Broadway New York 

Mixing machine, W. O. Stark . . . . . . . . . . .  . 
Mold, J. G. Coomer . . . . . . . . . . . . . . . . . . . . . .  . Mold drying apparatus, J. E. Mathewson . .  Molding device, G .  W., W·. E. ,  and G. F. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,770 Molding machine, Bonvillain & Ronceray, reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,877 Moldings, machine for applying liquid to, C. F. Pia nett . . . . . . . . . . . . . . . . . . . . . . . . 903,313 Mop wringer, J. Weil . . . . . . . . . . . . . . . . .  903,524 Mosquito net support, H. Bull . . . . . . . . . . . .  903,530 Motion device. intermittent, A. F. Hamacek. 903,469 Motor contrOlling system, C. T. Henderson . 903,288 Motors, system for controlling one or more electriC, H. H. Cutler . . . . . . . .  903,177, 903,178 Mower, J. H. Siegfried . . . . . . . . . . . . . . . . . . 903,795 Musical instruments, covel' for controlling devices of mechanical, P. B. Klugh . . . . 903,294 
Necktie, M. Prager . . . . . . . . . . . . . . . . . . . . . . 903,607 Necktie and holder, E. P. O'Leary . . . . . . . . . 903,400 Negatives for sand blast engraving, prepar-ing, J. H. & E. Frey . . . . . . . . . . . . . . . . . 903,699 .Nest, hen's, J. Kirkham . . . . . . . . . . . . . . . . . 903,822 Nitrogen compounds, making, O. F. Carl-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 903,541 Nozzle, rotary, A. Schmidt . . . . . . . . . . . . . .  903.788 Nut lock, M. M. Wilkin . . . . . . . . . . . . . . . • . .  903,255 Nut lock, J .. 'F. Lachman . . . . . . . . . . . . . . . .  903.388 Oil hurner, A. D. Lee . . .. . . . . . . . . . 903,735, 903.736 
Oil cnps, tool for cleaning, J. A. I(nox . . . .  903.582 Oller, contact, A. D. Wi.wall . . . . . . . . . . . .  903,2li7 
Ore feeder, A. McCombie . . . . . . . . . . . . . . . . . 903.491 
Ores, reducing, G. F. Rendall . . . . . . . . . . . .  903,318 prgan operating mechanism, reed, B. E. 

Chute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,450 Package tie, C. E. Hoover . . . . . .•. . . . . . . . . .  903,722 Packing for pipe joints, metallic, O. D. Hogue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Packing, metallic, S. Redfern . . . . . . . . . . . .  . I Packing or shipping box, J. T. Ferres . . . . .  . Padlock, permutation, J. A. Cowie . "  • • • •  

903,188 
903.229 
903,555 
903,680 

" The Adventures of Melissa " 
The most biting and trenchant thing out of Kipling's brain within 
the last half-dozen years is " The Adventures of Melissa. "  He 
tells how a hive is ruined by the silent visit of a wax-moth-the 
stock weakened, the honey ruined. 

RUDYARD 
KIPLING 

Mr. Kipling is deeply worried these days about the future of Eng­
land and of the world. He sees a rising tide of humanitarianism 
,and Socialism inundating civilization, so he lifts his lonely voice in 
protest. It is interesting that under the same parable of bees 
with which Maeterlinck (in his " Life of the Bee " )  made his 
great plea for Socialism, Kipling should vent a bitter and brilliant 
attack on Socialism. It is a story that will stir up angry contro­
versy. He speaks of " drones with workers' stomachs. " After 
the evil work of the wax-moth has been burned out with sulphur 
lire, a wax-moth flutters down and says : " There has been a mis­
calculation about the new day, my dears," and goes on to speak of 
the " enormous upheaval. " It is fair to take for granted that 
these stabs at the comm unistic propaganda will be parried by 
G. B. Shaw in some equally brilliant tract. The light is' on. 
The Socialists will not allow this clever parable to pass unnoticed. 

" The Bride's Dead " GOUVERNEUR 
A woman and three men are shipwrecked. Two of the men are 
men of birth and wealth, but physical and moral weaklings. 
One of them is the husband of the woman. The third man 
is a rough sailor, but easily the master of the party. He guides 
them and orders them about, and treats the other men as 
children. The story culminates in a murder. The plot has 
all the fascination of Barrie's play of " The Admirable Crichton, "  
but i s  set in a more tragic key. 

MORRIS 

" In ' the Musee " HARVEY J. For the last lifty years the Bowery in New York City has O'HIGGINS had a kind o f  uncanny fascination for pretty much of the civil-
ized world. It makes the stranger think of freak shows, brass-
lunged music, panhandlers, thieves, and all the rest of the stock 
materials that songs and melodramas have popularized. In all 
this vivid blare we are apt to forget that life is just as human on 
the Bowery as in a Scotch manse, and that the picturesque people 
who swear in dialect live their life of friendship and family 
just like other folks. Mr. 0' Higgins takes three Bowery char-
acters-typical, loaded with temperament-and uncovers their 
human qualities. The " Professor," and the Professor's " wife", 
and the yelling " Kid " are picturesque Bowery. characters, but 
they are also flesh and blood. 

These three extraordinary stories 
complete in the December Fiction 
Number, issued November 28th 

C o llier ' s 
The National Weekly 

American Homes and Gardens 
gives its readers the experience of experts in solving the most difficult 
HOME PROBLEMS. It is a thoroughly practical magazine, having the 
word " Home " for Its keynote. 

HOW TO BUILD THE HOME 
Floor plans and details of construction of houses of moderate cost as 

wen as more pretentious mansions are a feature of each issue. 

HOW TO DECORATE THE HOME 
The most experienced decorators in the country describe how the best 

and most artistic results are attained from the point of expenditure, and 
the more important one of satisfaction. 

HOW TO PLAN AND LAY OUT THE GARDEN 
The frame of the House-picture is the garden, and success in its treat­

ment means that each tree and shrub is correctly placed as well as properly 
grown, hence this department will be found most helpful. 

OUTDOOR LIFE AND A�USEMENTS, ARTICLES ON HOUSE INDUSTRIES, 
every phase of country life is authorita!ively discussed from month to 
month in its pages. "American Homes and Gardens " is conceded to be 
the handsomest magazine published in America. Its beautiful cover printed 
in colors changes each month, and is always a work of art. Subscription 
price, $3 per year. If we receive your order for a year's subscription now 
we win send you the November and December, 1 908, numbers free ; in 
other words, fourteen months for price of a year 's subscription. 

The Season's Best Club Combinations 
Scientific American or American 

Homes and Gardens . . .  
Review of Reviews . • . . . • . • .  · . .  

Scientific American or American 
Homes and Gardens 

Review of Reviews . . .  
World's Work . 
Everybody's Magazine . . . . .  

Scientific American or American 
Homes and Gardens . . . . . .  . Everybody's Magazine • . . . . . . . • .  

World's Work . • • • • . • . . . • . . • • •  

$3.00 1 3 00 f 
$6.00 j 
$3 00 1 

3. 00 I 3.00 > 1 50 I 
$10.50 j 

$4.45 
$6.80 

$3. 00 : 
Ug r $5.35 $7.50 J 

Scientific American or American 
Homes aad Gardens 

McClure's Magazine . 
Review of Reviews . . . . . .  

Scientific American or American 
Homes and Gardens . . . . . . .  . 

World's Work . 
Delineator . .  

Scientific American or American 
Homes and Gardens . 

McClure's Magazine . . . . • . • • • •  
Woman's Home Companion. 

$3.00 l $ 35 1 .50 5 3.00 • 

$7.50 J 
$3.00 1 rgg i $5.10 
$7.00 J 

) $3,00 I Ug , $4.60 
$5.75 J 

After February 1. 1909, 25c. must be added to combina­tions including Woman's Home Companion: 

MUNN & CO. ,  36 1 Broadway, New York City 
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Gasoline Engines 

MA.KE CERTAIN OF YOUR PO WER 
eJo�nii���'i,:t:e :-;.r��?�:' �llfu�I��.:!egl attention. 

TboroUllh factory tests and a guarantee from a 
company that cann ot all'ord to send out engines tbat prove failures make you safe. 

l����"n�e(l��:�� ��dsi:�g���e n'8�o, 
�ag:=�JlO�':;ienta or write tor catalog. 
INTERNATIONAL HARVESTER CO. OF AMERICA 

(Incorporated) 
1 6  Harvester Bldg •• Chicago, U. S. A. 

RltutNlittg, Cortoomtag, eial DmgrH"9 taugM by milts trained 
in American and European Schools. Instrno-. �rdd:fte:o:Id�::�:l�ro::�= .. 

Test Work Seat FREB· to aaoertain indivtdaal 
Wente and n� State 00tH'N wanted. You ... 
.ume D O  obligation. NecWaiotsl, .d.nlil«lltwGl 
_ Nfl.l � �"II also taugh' 
J.CJlB &"001 of Dr.wlll�, 14-71 South 8t., &ala ... o, 

If interested, ask about. The ACME Resident Scbool ln Kalatnasoo. 

Concrete, Reinforced Concrete 
A N D  

Cllcrete Building Blocks 
SoientlAo American Supplement lIita contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com­
pOSition and mixtnre of concrete and gives 
results of elaborate test .. 

Scientifio American Bupplement lIi38 gives the 
proportion of gravel and sand to be used in 

concrete. 

Soionti1ic American Supplements 1667. 1668, 1669, 1570, and 1571 contain an elaborate dis­
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con· 
crete construction. and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth­
Ing better has been llubl1sbed. 

So!���o tym����e:u��!::�: � ��::In:ra�� 
tical notes on the proper preparation of con­
crete are given. 

' 

SoientlAc American Supplements i568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scienti:6.c Amerioan Supplement 1684 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume In which the various systems 
ot reinforced concrete construction are dis· 
cussed and lIIustra1OO. 

Scientific Amencan Supplement 1564 contains an 
article by Lewis A. Hicks, in wblch the 
merits and defects of reinforced concrete are 
analyzed. 

Soienti1ic American Supplement 1551 contains 
the principles of reinforced concrete with 
some practiCal illustrations by Walter Loring 
Webb. 

Scienti:6.c American Supplement 1578 contains 
an article by Louis H. Gibson on the prln· 
clples of success in concrete block manufac­
ture, illustrated. 

iiIcIenti:6.o American Supplement 1574 dlscnsses 
steel tor reinforced concrete. 

Soienti:6.c American Supplements 1576. 1576, and 
1577 contain a paper by Ph1l1p L. Wormley, 
Jr. " on cement mortar and concrete9 their 
preparation and use for farm purposes. The 
paper exhaustively discusses tbe making of 
mortar and concrete, depoSiting of concrete, 
taclng concrete, wood torms, concrete side· 
walks, detaUs of construction of reinforced 
concrete posts. 

Etteb number of the Supplement coats 10 
teIltL 

A set of papers containing all the articles 
above mentioned will be mailed for ' $1.80. 

Order from your newlldealer or rr-
MUNN al. CO. 

361 Broad-wBY, New York City 

Scientific American 

Paint G. D. ' Coleman . . . . . . . . . . . . . . . . . .  903,675 
Paper bag making machine, Hirsch & Eic�� 

berg . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  ' . . . . .  903,570 
Paper clip, G. H. Cliff . . . . . . . . . . . . . . . . . .  903,173 
Paper clip, D.  J ohn.on . . .. . . . . . . . . . . . . . . . .  903,724 
Paper drier. A. C .  Rice . . . . . . . . . . . . . . . . . .  903.776 
Paper holder, T. Harris . . . • . . . . . . . . . . . . . .  903,713 
Paper pall, J.  N .  Davis . . . . . . . . . . . . . . . . . .  903,455 
Paper pall, W. M. Kinnard . . . . . . . . .  : . . . .  903,481 
Paper roll holder and printing device, com· 

blned, W. B. Casey . . . . . . . . . . . . . . . . . .  903,542 
Papering machine, wall, A. Chatelain . . . . . .  903,672 
Pen, fountain, J. Board . . . . . . . . . . . . . . . . . .  903,662 
Pen nib, C. G. Wertheimer . . . . . . . . . . . . . .  903,249 
Pencil, E. L. Schmitz • . . . . . . . . . . . . . . . . . . . .  903,509 
Petticoat, E.  J. Segrell . . . . . . . . . . . . . . . . . . . .  903,326 
Phonographic records, prodUCing, I. Kltsee . .  903, 198 
Phonography, I. Kltsee . . . . . . . . . . 903, 199, 903,200 
Photographic plates, daylight developing ap· 

paratus for, C.  F. Aurich . . . . . . . . . . . . . .  903,432 
Photographic printing machine, E. C. Web-

ster . , . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,523 
Plano, pneumatic, A. Nordeen . . . . . . . . . . . .  903,758 
Pianos. clamping mechanism tor pneumati-

cally operated, A. G. Gulbransen . . . . . .  903,285 
Pick, G. B. Yeaney . . . . . • . . . . . . . . . . . . . . . .  903,428 
Pies. machine tor making rims of sof�, 

J. F . Kohler . . . . . . . . . . . . . . . . . . . . . . . . .  903,584 
Pipe. See Smoke pipe, 
Pipe coupling, G. P. Youmans . . . . . . . . . . . .  903,260 
Pipe fitting, R.  J. Farrell . . . . . . . . . . . . . . . . .  903,280 
Pipe riveting machine, hydraulic, C. Wlgtel 903,526 
Pipes, etc . ,  apparatus tor cutting threads 

on, E .  L. Lldke . . . . . . . . . . . . . . . . . . . . . .  903.209 
Planter J. B. Wiggins . . . . . . . . . . . . . . . . . .  903 ,254 
Plastic 'ornaments, making, A. M. Holstein . 903.189 
Platen operating mechanism, A. Schneeloch . 903.512 
Plow, J. M. Sausser . . . . . . . . . . . . . . . . . . .  , . .  9()3,323 
Pocket knife, R. L. Guthrie . . . . . . . , . ,  . . .  903.709 
Pole cross arm support, E. C. Short, reissue. 1 2.878 
Portable gate, C.  W. Haben . . . . . . . . . . . .  903.564 
Portiere, rope, W·. T. Smith . . . . . . . . . . . . . .  903,612 
Post brace, E.  M. Devany . . . . . . . . . . . . . . . .  903,686 
Postcard with folder, F. R.  Snyder . . . . . . . .  903,514 
Pousse cafe machine, J. Kriwanek . . . . . . .  903.203 
Power generating sy.tem, H.  Lemp . . . . . . . .  903. 487 
Power generator, C. J. Low . . . . . . . . . . . . . . .  903.592 
Power storing apparatus, A. E. Gardner . . . .  903 ,372 
Power transmission device, frictional, E. H. 

Manning . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  903,744 
Press and filter, combined hop, A. G. 

Hupfer • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . .  9()3, 574 
Press gage, sheet, C. M. Morrison . . . . . . . . .  903,751 
Pressure limiting device, A. Wlizin . . . . . . . .  903,424 
Printing surfaces, bending. B. F. Upham . .  903.342 
Prospecting dr1ll, A. W. Jobanson, . . . . . . . . .  903,194 
Pulley lubricating device, R.  R.  Yoh.y . . . .  903,259 
Pump, air, A. S.  Comstock . . . . . . . . . . . . . .  903,543 
Pump, bicycle, J. S.  Robinson . . . . . . . . . . . . . .  903,780 
Pump, centrifugal, L. Bellot . . . . . . . . . . . .  903,658 
Pump coupl1ng, L. C. Hamel . . . . . . . . . . . .  903,71 2  
Pump operating mechanism, Plskett & San-

ders . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . •  903,312 
Push bntton, electric fioor, H. F. Kell  . . . . . .  903,577 
Qulll substances, machine for preparing, W. 

Webster . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  903,248 
Radiator shield, A. Atkinson . . . . . . . . . . . . . .  903,266 
Rail joint, J. C.  Rainey . . . . . . . . . . . . . . . . . .  903,315 
Rail joint and brace, J.  Farrell . . . . . . . . . . . .  903.460 
Ran Iolnt supporter, L. Winans . . . . . . . . . . . .  903,528 
Railway hrake shoe, 1.  A .  Gibbs . . . . . . . . . .  903,816 
Rallway deralling systt'm, W .. R. McCollom. 903.303 
Railway rall, W. F. & A. R. Keehl . . . . . . . .  903,292 
Railway rail fastening cUp, A. M. Gaines . .  903,702 
Railway ralls, device for preventing spread-

Ing of, J. Larivee • . .  __ . . . . . . . . . . . . . .  903,485 
Railway road bed, W. H. Coffman . . . . . .  903,174 
Railway' switch, J. R. Goode . . . . . . . . . . . . .  903.562 
Rallway switch, automatic, P. F. Kiefer . .  903,480 
Railway switch and Signal, automatic, 

Forster & Coan . . . . . . . . . . . . . . . . . . . . . .  903,462 
Railway switch stand latch, W. R. McCol-

lom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,304 
RaHway tie, metall1c, J. A. Widner . . . . . . . .  903,252 
Railway trains. apparatus for the control 

of, J. P. Coleman . . . . . . . . . . . . . . . . . . . .  903,360 
Railway trains, automatic control for, J. 

P. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . .  903,359 
Railway trains, combined signal and speed 

controlling mechanism tor, ·Schreuder 

Razo� �f;�:�, 'h�id�� ' f�� . us�; '
1;" ·�h.;,:p,;uing 903,414 

safety, P. E. Shee . . . . . . . . . . . . . . . . . . . . .  903,792 
Razor safety attachment, A. Arbenz . . . . . . . .  903,160 
Razor safety guard, H .  Watson . . . . . . . . . . . .  903,347 
Receptacle, A. Stavlsky . . . . . . . . . . . • . . . . . . .  903,824 
Receptacle, knockdown, M. Hutchinson . . . . .  903,381 
Reclining chair, F. M. Davis . . . . . . . .  ; . . . . . .  903,361 
Reflector, searchUght, M. von Rohr . . . . . . . .  903,321 
Refrigerator fastening means, V. A. De , 

Canlo . . . • . . . . • . . . . . . . . . . • • • . . . . . . . • . . .  903,685 
Rein catching device, N. T. i'ogg . . . . . . . . . .  903,282 
Reversing mechanism, J. F. McMahon . . . . . .  903 ,222 
Ribbon plaster or other matter, case for 

holding, K.  Wolf . . . . . . . . . . . . • . . . . • . . .  903 ,650 
Riddle, Circular, S. H. Brand . . . . . . . . . . . . . .  903,168 
Rocking horse, traveling, Calkins & Ham· 

mond . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,448 
Roller attachment, steam, G.  J. Neyerl1n . .  903,223 
Rotary engine, W·. F. Bleecker, reissue . . . . . 12,874 
Rotary explosive engine, E. O. Hoell . . . . . . .  903,470 
Running gear, D. W. Connell . . . . . . . . . . . . . . . 903.544 
Sad Iron, W. B. Simpson . . . . . . . . . • . . . • . . . . .  903,797 
Safe, L. N. Davis . . . . . . . . . . . . . . . . . .  '. : ,  . . . . . 903,456 
Safe construction, T. S. Spivey . . . . . . . . . . . . . 903,800 
Safety switch, automatiC, Thornton & 

Wertheimer . . . . . . . . . • . . . . . . . . . . . . . . . . .  903.631 
Salt and pepper shaker, O. O. De Hayes . . .  903.518 
Salt-making machinery, P. L. Clifton . . . . . .  903.358 
Salt, manufacturing, P. L. Clifton . . . . . . . . . .  903.357 
Sand molding macblne, J. J. McClelland . . . .  903, 605 
Sash fastener, W. S. Atkins . . . . . . . . . . . . . . .  903.265 
Sash fastener, P. C. Meli1champ . . . . . . . . . . .  903.393 
Sash holder, R. T. Taylor • . . . . . . . . . . . . . . . . .  903.622 
Sash lock. J. Vock . . . . . . . . . . . . . . . . . . . . . . . . . 903,519 
Sash, window, Stolp & Bowde . . . . . . . . . . . . .  903.615 
Saw, W. W. Mltcbell . . . . . . . . . . . . . . . . . . . . . .  903.603 
Saw filing device, H. F. HHI . . . . . . . . . .  : . . .  903.721 
Saw frame, coping, W. J. Parsons . . . . . . . . .  903.495 
Scatrolds, holders for SWinging, C. F. Kell . 903,478 
Scale chart, H. S. Hallwood . . . . . . . . . . . . . . .  903,711 
Screw driver, ' C. V. Dodd . . . . . . . . . . . . . . . . . .  903,549 
Sealing and opening device for cartons, E. 

H. Ungemach . . . . . . . . . . . . . . . . . . . . . . . . .  903.341 
Segregation, A. Junghans . . . . . . . . . . . . . . . . . .  903. 725 
Self·lubrlcatln� wheel, W. M. Duncan . . . . • •  903.551 
Separator, C. J. Re1lly . . . . . . . . . .  , . . . . . . . . . .  903,609 
Separators, feed device for centrifugal, E. 

A. Forsberg . . . . . . . . . . . . . . . . . . . . . .  '. ' . • . 903,369 
Sewing machine, Bolton & Weiss . . . . . . . . . . .  903,439 
Sewing machine looper mechanism, W. V. 

M1ller . . . . . . . . • . . . • • . . • . . . . • . . . . . . . . . .  903,749 
Sewing machine looper operating mechan· 

ism, L. Onderdonk . . . . . . .  . . . . . . .. . . . . . . .  903,226 
Sbade holder, W. H. Perkins . . . . . . .  9()3.497, 903,498 
Shade!f, curtains, and tbe like, support for, 

E. Jacoby . • . . • • . . . . . . . • . . . . . . . . . . . . . .  903.475 
Shaft rotating means, O. W. Meissner . . . . .  903.301 
Shaft support, buggy, B. M. Perdue . . . . . . . .  903.764 
Sharpener, lawn mower, J. H. Frey . . . . . . . .  903,371 
Shearing and . punching machine, C. J. Rell· 

Ing • . . . . . . . . . .  
' 
• • • . . . • . . . . . . . . . . . . . . . . .  903,773 

Shears, J. H .  Frey . . . . . . . . . . . . . . . . . . . . .  ' . . . .  903,370 
Sheet . feeding machine, R. E. & A. Kemper 903,386 
Shoe, J. Jensen . . . . . . . . . .. . . . . . . . . . . . . . . . . .  903.384 
Shoulaer brace, QUick & Armstrong . . . . . . . .  903.403 
Sign receptaclo, C. D. Platt . . . . . . . . . . . . . . . .  903,768 
SI!n}a!. See Automohlle danger signa!. 
SI!n}al system, J. J. Ruddick • • . • . . . . . . . . . . • 903.785 
Siphon, pipe, S.  F. Miller . . . . • • . . . . . . . . . . . .  903.396 
Skate, roller, C. O. Wellnitz . . . . . . . . . . • . . . .  903.525 
Skating rink, portable, J. F. Laytham . . . . .  903,486 
Skeins and their holders, machine for mak· 

lng, J. G. Smith . . . . . • . . . . . . . . . . . . . . . . . 903, 61 0  . 
Skip dump, J. An�ove . . . . . . . . . . . . . . . . . . . . .  903,263 
Slt'd propellt'r, C. Klbat . . . . . . . . . . . . . . . . . . . . 903.387 
Slel�h automobllt'. C. E. , S. Burch . . . . . . . . .  903.540 
Smokt' pipe. A. R. Haatvl'dt . . . . . . . . . . . . . . .  903,710 
Snap switch, rotary. Goodridge & ,Tbomas . .  903.705 
Soaking pit, Schmidt & Desgraz . . . . . . . . . . . .  903,510 
Sodium arylamins, manufacture of, O. Lieb-

knecht . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . .  003.588 
Sole protecting plate for sboes, J.  Edman . .  903.276 
Sound reinforcing relay, J. H. Christensen . .  903,811 
Sjlt'ed indicator, R. Shipman . . . • . . . . . . . • . . .  903.793 
Spring, L. Y. Leon . . . . . . . . . . . . . . . . . . . . . . . .  903.587 
Stackt'r, straw, W·. F. MacGregor . . . . . . . . . .  903.743 

��:!:;�a":irl::e':,�n 
F� tU���:';I;,gs·. ·. ·.·.·.·.·. ·.·.·. ·. '.

: :  �U�� 
Stamp pad or tablt't. A. Sutclltre . . . . . . . . . .  903.61 8 
Stanchion, A. O'Connor . . . . . . . . . . . ; . . . . . . . . . 903,22!1 
Stancblon, G. P. youmans . ,  . • • • • • • • • • . . • . . • 903,261 

The Gil lette is Pra(ti(al for You 
ANY man will admit that it is a good 

thing in emergencies tQ be able to 
shave himself-and to have the tools 
handy with which to do it. 

If he buys a GILLETTE just for 
emergencies he will find himself using it 
every day, because it is so simple-no 
stropping, no honing-it is easy and it is 
safe. 

We ' advertise that a man can have a 
clean, satisfying shave with the GIL­
LETTE in hve minutes. We will war­
rant that the average GILLETTE user 
does not take over two minutes-and 
furthermore, that he has a better shave 
than the barber can give him, better than 
he can give himself with the old-style 
razor, in half an hour. 

Nearly every GILLETTE owner be­
comes so attached to his razor that he 
makes a pet of it-thinks more of it than 
almost any other of his personal belong­
ings : -it's just that kind of a little 
device. A beautiful piece of mechanism. 
A fine tool in every sense. No trouble 
to keep in condition and dependable 
at all times. 

-
. THERE are ten fundamental mechani-

cal reasons for the GILLETTE 
doing the work it does. They apply to 
no other razor in the world. That's 
why you can form no notion of the 
action of the GILLETTE by using any 
other razor. 

The GILLETTE idea is basic all the 
way through. 

The GILLETTE is kind to the face. 
It does its work with any beard and any 
skin. It is the only razor that can be 
adjusted for a light or close shave. 

New process GILLETTE blades are 
paper-thin, flexible, with a hard mirror­
like finish and a marvelous keenness and 
durability. 

These blades are packed in handsome 
nickel-plated boxes, hermetically sealed, 
sanitary, damp-proof, anti-rust and anti­
septic. 

Price per set or 12 new blades (24 cut­
ting edges) $1. 00. 

Standard GILLETTE razor with 12 
blades and triple-silver plated handle, in 
velvet lined full leather case, $5 . 00. 

Combination sets, $6:50 to $50. 00. 
The GILLETTE is sold almost every­

where. If your dealer can't supply you 
write to us. 

Send for illustrated book to-day. 

G I L L E T T E S A L E S C O M P A N Y  
NEW YORH. 207 IUmball Bldg., BOSTON CHICAGO 

Gillette Factories I B'; .. ton, London. Berlin, Paris. Montreal 

THE 
IlARTFORD fiRE lNSURANCE 

COMPANY 
For ninety-nine years the Hartford has insured 
against loss by fire and in that time has built up 
the largest fire insurance business in America. 
It has not only promptly paid every individual 
loss,  but has given s �fety and satisfaction to its 
policy holders in all the conflagrations of Ameri­
can history. 
The Hartford stands to-day with large assets and 
ample financial resources the leader among fire 
companies. But its proudest asset is its reputa­
tion for commercial honor and good faith . It will 
sell you honest and safe insurance . Losses paid 
" Cash Without Discount . "  Is not this the 
Company you want ? 

. 

INSURE I N  TH E ' HARTFO RD 
AGENTS EVERYWHERE 



Scientific American. 
E 

CI ·f· d Ad rt· t Inquiry No. 8,.96.-For concerns manufacturing 
assl le  ve Isemen S stills adapted to tbe manufacture of denatured alcohol. 

Inquiry No. S,.98.-For manufacturers of micro 
Advertislnil in tbls columu Is 15 cents a line. No les. lens used in small w·t\cle. such as pencilS. charm., etc. 

tban tour nor more tban ten lines accepted. Count . . 
senn words to tbe line. All orders must be accom' l Inquiry No. 8,.99.-Wanted to buy new or second­
panled by a remittance. Furtber Information sent on hand box nalJlng machine for small packlng cases. 
request. 

T' HlS COLUMN CARE�'LLY Y '11 find Inquiry No. SSOO.-Wanted complete data In re-
READ � " .- on WI . !lard to pegamoid. 

inquiries for certain classes of articles numbered In 
consecutive order. If you manufacture these goods 
write us at once and we Will send yon the name and 
address of the party desiring tbe Information. There 
IS no cbarge for tbis se"loo. In every case It is 
necessary to Jrive the nnmber of" the inqniry. 
Where manufacturers do not respond promptly tbe 
inquiry may be repeated. 

MUNN &; CO. 

B U S I N ESS O P P O RTU N ITI ES. 

Inqniry No. 880·�.-Wanted to buy macblnery for 
cutting and pollsbing oilstoues. wbltestones or "rlnd­
stone •• 

Inquiry 'No. 8803.-For manufacturers of files, 
screws. druglllsts' supplies, bardware In general, and 
agricultural macbinery. 

Inquiry No. 8804.-FoT parties deallnll in wind· 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 

Inquiry No. �80:i.-Wanted to buy outllts and 
supplies for brazing, 

WANTED.-Man witb smaIl capital to take cbarp:e of Inquiry No. S806.-For manufacturers 01 draw-
territory for mercbandlslng business ; write for par- Inll materials. ticulars. Pope Automatic Merchandising Company, 
Corn Excbange Bank Buildlnll, Chlcago. Inqniry No. !o!80'1.-For dealers In second-band 

Jnqniry No. S6t t .-Wanted to buy springs for cott,on machinery. 
light power purposes. Inqniry No. HS1�.-Wanted to bny carriage and 

WANTED.-Partles to manufacture and sell on a roy. wagon bardware coal, lron and steel. 
�t;..t:1 
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gr "=�'pe�':� �nllJJ� InIDliry No. 8819 . •  -For mannfacturers of Excel-
Royalty, Box 173, New York. slor.Weldlng Compound. 
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PAT E NTS FOR SALE. straw board, 
FOREIGN PATENTS flJr merltorlons and valuable i Inqniry No. S8�2.-For manufacturers of dredg· 

��i:rey;
n
..'io n::�:I:�p�n ��:��:n��::I:nd�:;" . Ing machinery to be operated by g ... engine. 

qulred; L. Henry, ill Broadway. New York. Inquiry No. 88��.-l!·or manufacturers of a new 
Inquiry No. 86aO.-Wanted to bny IIle cutting devioe to .pllt wood. 

machInery. . 
Inquiry No. 8826. -Wanted to buy small fuel com· 

BREWERS' GRAINS and Beet Refuse D'lIW< Mao pression machInes botb manual and engine jlOwer. 
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Simon & Sons, Ltd., Nottlngbam, England. Inqniry N 0, 8S�'1.-For manufacturers of anneaied 
glass. 

�nqui�fu No. 866'1.-Wanted to bul' needle, pin and I Inquiry No. 88�9.-Wanted to buy machlnert for pe mac ery. . I maklng pins, bair pins, hooks and eyes. 
FOR tlALE.-Patent for gas stove for America and , 

En"land. AI"" patent for kerosene oil lamp extln- I  Inqniry No. 8830.-Wanted to buy macblnery tor 
��':!."JJe����I�J��J.

ess Lonls Wendnagel, making brushes and baskets. 

8 � 1U to 20in b Inquiry No. 8!o!31.-Wanted to buy knitting Ill&-
N�.nl1,:�r

J' t:':j,� sp��r�� to buy ..". c chines. • 

Inqniry No. 8832.-Wanted addres.es of high· 
grade label weavers, preferably in New York, 

PAT E N T S  WANT ED. Inqniry No. 8833.-Wanted to bny a peanuL snell. 
WANTED. - information regarding !lood patent Ing macblne. 

whlcb would be money maker. Only Inventor, wbo Inquiry No 883<l -Wanted to buy a 2.horse­wishes t!> sell ou�ht or on royalty basi8, need aDswera power ga8011os- engine · for spray wagon working on 
�v:, w:,'i3.e�:r�N�j..

deseriPtlOn. L. Darbysblre, Box 'I hilly ground. 

Inquiry NO. 868'1.-Wa.nted to buy motor plows. cJ�:.��ry 'No. 883�.-Wanted to buy tootbpick IDa-

FOR SA LE. 

A GRAY IRON FOUNDRY, fully equipped and In 
operation. on acoount of the death . of the manBllIDll 
D&rtner. Is for aaIe. The foundry Is 50 x 150 ft., solid 
brick walls and Iron truss roof, bay on the east side, 
15 x 24 ft. used for core room, an addition on the west 
side 30 x 80 ft. wlt.ll brick walls'lartitioned off for cupola 
���:r�

o
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'ID�:' si�g,t':'�i��
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L. M6��'i.tg?�� 
tomey for tbe administratrix, New York Life Bldg., 
St. Paui, Mlun. 

Inquiry No. 8699.-Wanted to bny two.stranded soldered Wire for heddles. 
MANUFACTURERS ATTENl'WN.-For sale, state rigbta. The best antomatio scale. ontbe _lI.et. Two to six thousand dollars. A fOrtnne In It for the right party. Address J, H. MoLeod, Martetta, Kans. 
Inquiry NO. S'101.-Wanted to boy solar engines. 

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

COMPL1!ITE LISTS of manufacturers in all lines sup. 
plied at sbort notice at moderate rates. Small and ���'::. lI:t�u�

m
���g.y:;��

r 
:: ';;���Zl.rlcelit�:; Munn & Co., List Department, Btlx T13, New York. 

Inquiry �o. 87�1 .-Wanted nnweIded tubtng tbat Is used for structural work. 

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

Inquiry No. !o!838.-Wanted to buy decorticating 
machines for siaaI. 

Inqoiry No. 883'1.-Wanted to buy folding um· 
brellas. 

Inquiry No. 8838.-Wanted to buy metallIC tar· 
gets slmUar to clay birds used In shot-gun shoottng. 

Inquiry No. S839.-Wanted to buy cbeap auto­
mobiles. 

Inqniry No. 88<10.- ·Wanted to buy portable bydro­
carbon pressure lamps. 

Inquiry No. !o!8<l1.-Wanted to buy lnncb coUnter 
and restaurant IIxtnres. 

Inqniry 'No. SSl�.-Wanted to buy annealed gl ..... 

u!-n=��fur.0' �<l3.-Wanted to buy cillarette mak· 

Inqniry No. 8M<l.-Wanted to buy Inkstands. 
Inquiry No. 88<16. -Wanted to buy an eleotrlo 

butcher band saw. " 
Inquiry No. !o!Sl'1.-Wauted laundry tnbs. 

m!fa'l'l���:'o/�.�J'i.ib�GIlted to buy rust proof 

InQnlry No. 8Sl9.-Wanted addresses of Canadian 
makers of rille slgbt .. 

Inquiry No. ��3.-Wauted to buy wafer safety 
razor blades. 

UNITARIAN LITERATURE, Including sermon. and Inquiry NO. 88�<l.-Wanted to buy air compressor ;:�lod'�rgca�lg�\e
,
����eri'g"aK�lIl,cat1on to Miss pressure up to 1.500 lb •. , tbe capactLy ranging 500 to 3,CXXI cubic feet. 

Inqniry No. 8'136.-For mannfacturers of macbin· ery for � matcbes, alsO macblnery tor making Inqniry No. 88��,-Wanted machine to punch 
pnrses and bags. . ���e�a�t';,�a�d."��

u
=�g�:

l��:��� J'g,r:�lt'i!';,'i:': stroke. 
In�lIl'" No. S,.3'1.-F'ormanufacturers of machln_ Inquiry No. 88�fI. -·Wanted a macblne or grinder ' .  ;�� ':!t:�u�i:::;��:Tb"�tn��ld��hes, gal· for reducing soft wood refuse to a fine dust. 

Inqulr .. No. !o!'1<l2.-For mannfactureJS of water Inqniry No. 88:i'1.- Wanted addresses of shoe 
stin, al80 0": Utermomt)ter tubing. string manufacturers. 

Inqui'1'7 No. S,.<l8.-Wanted to bny polisbed or Jao. m!��i�.�?' No. !o!8�!o!.-Wanted to buy comb oleanlDll 
quered'brB88 In sheeta 29 g�uge, quarter bard in temper. 

luqniry No. 8'1<l9.-�'or makers of very large ��:':Jft!bl�1or ���";;;:�Vx:3�:�. to buy steel gray 
springS, niled for rnnning machinery. 

Inquiry No. S"69,-For manufacturers of an ap ' inqniry N'o, 8860.-Wanted to buy macblnery for 
pliance to attach to the old style razor blade to make Ilrindlng, WashIng and drying gum chicle. 
same a safety razor. 

Inquiry No. S863.--Wanted to buy machlue to 
I I N 8,."<l F bl 1 separate pecan nuts Into sizes and dust tbe dirt 011'. 

bag':'\�O� sl..3·bemp. .- or mac nery or making 

oll!,�
u
.J:: ':�::Z�·-Wanted to buy &took novelty 

Inquiry No. 87"9.-For parties manufacturing gas, gaSOline, steam engInes and boilers ; also packing 
��e��=:..r;.��n =':u:':fJ'�eg' �:m"'A'lJ��I\��: 
st��:s�l

ry No. 8'1S0.-For parties wbo make gasoline 

Inqniry No. 8,.84.-For mauufact�rers of alcobol bnrners for lights tUld stoves. . 
Inquiry 'No. R""'6,-For parties to mannfacture "Ia ... balls blown about 1� InCh In diameter with a � Inch bole throDllb tbe center, .bould bold about 200 \lOands to the square Inch of .team pressure. 
Inquiry N�. 8'18'1.-Ji'or parties wbo mannfacture eat·gut. 

cl::t�r:o��ii��fU.-Wanted manufacturers of me-

cJ,��ry No. S86�. -Wanted to buy flrele •• 

w!��'t,�k�o. 8866.-Wanted to buy Instantaneou. 

Cl����y No. 886'1.-Wanted to buy plant for dry 

bJt'lo��ry 'No. S88S.-Wanted to bny nlckeloid 'for 

m!:��!�:' No. 8869.-Wanted to bny straw maklu!l 

k=��1fi�:is. S870.-Wanted. to buy Incandescent 

k!::::n�o;....SSn.-Wanted to buy cbimneyless 

Inquiry 'No. 887�.-Wanted to bny a ball nozzle ., Inquiry No. 8'190, - For the mannfacturer of pllZIIle. . 
. Brooks Improved baud pump," '. 

Inquiry No. ' 88J3.-Wanted to bU7 a portable I .... i.r.:v N •• liI"92.-l'or a lll'ln that mannractures I ahower bath. 
..... 1lOHen made of .... . 

Stancblon, cattle, F. & C. Baker . , . . . . . . . . .  , 903,267 
Station indicators, actuating mechanism for, 

H. L. Keeler . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,728 
Steam and bot water h�ater, J. E. Frost . . .  903,700 
Stool, piano, F. H. Meyer . . . . . . . . . . . . . . . . .  903,599 
Storage battery, J. L. & M. O. Smltb . . . . . . 903,799 
Stovepipe fastener, adjustable, J. W. Harold 903,567 
Sugar cane In tbe field, apparatus for cut· 

tlng, J. M. C. y Becerra . . . . . . . . . . . . . . .  903,666 
Supporter and protector, R. H. Huddleston . 903,472 
Supporter device, J. E. Rhodes . . . . . . . . . . . . . 903,230 
Suspender attachment, P. S. Hay . . . . . . . . . . . 903,376 
Suspenders, adjustment fOr, P. Zuckrlegel . .  903,429 
Swlngletree, A. E. Levins . . . . . . . . . . . . . . . . . .  903,740 
Swltcb operating mecbanlsm, A. B. Allen . .  903, 156 
Switcb stand lock, C. Fowler . . . . . . . . . . . . . . . 903.696 
T·square, E. B. Wiles . . . . . . . . . . . . . . . . . . . . . .  903,648 
Tackle, C. W. Baker . . . . . . . . . . . . . . . . . . . . . . . 903,433 
Talking macblne, Haug & Royal . . . . . . . . . . .  903,375 
Talking. machine cabinet, W. L. Eckbardt . .  903,364 
Talking machine records, album for flat, J. 

B. Rcsenthal . . . . . . . . . . . . . . . . . . . . . .  : . .  903,232 
Taximeter pawl transmission gear, C. Mas· 

cart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,746 
Telephone bracket, B. M. Lampert . . . . . . . . .  903,733 
Telepbone system, W. W. Dean . . . . . . . . . . . .  903,547 
Telephone system. J. A. & S. H. Geller . . . .  903,561 
Telepbone transmitter, W. Kalsllng . . . . . . . . . 903,197 
Temple bending macbine, S. Norden . . . . . . . .  903.224 
Tenon joint fastener, J. H. Wr.y . . . . . . . . . .  903,529 
Tension spool, O. S. Sturtevant . . . . . . . . . . . . . 903,616 
Terpenes from wood, producing, W. J. 

Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,471 
Thermal protector, contactless, F. B. Cook . 903,813 
Ther
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i�?� 903,319 
Thread from hair, manufacture of, A. Webb 903,645 
Ticket, pin, W. D. Smith . . . . . . . .  : . . . . . . .. . .  903,61 1  
Tile, �'. N. M.rvlck . . . . . . . . . . . . . . . . . . . . . . . .  903.300 
Tile, roollng, S. A. Jones . . . . . . . . . . . . . . . . . .  903,477 
Tire caSing, pneum.tic, Hawley & Baker . . . 903,714 
Tire, cusblon, W. P. & G. B. ' Everts . . . . . .  , 903, 815 
Tire remover, W. F. Hubb.rd . . . . . . . . . . . . . .  903,820 
Tire tread, pneumatic, Bawley & Baker . . . .  903.715 
Tires, manufacture of rubber, J. T. Gordon. 903,707 
Tobacco pipe, W·. E. Elam . . . . . . . . . . . . . . . . . 903,277 
Tool chest, C. Carl . . . . . . . . . . . . . . . . . . . . . . . . . 903,668 
Tool holder, J. Prince . . . . . . . . . . . . . . . . . . . . . .  903,501 
Tooth, artificial, J. A. Van Vleck . . . . . . . . . .  903,343 
Top or dlabolo, double, C. H. Skeer . . . . . . . .  903,419 
Toy, wbeeled, J. Becker . . . . . . . . . . . . . . . . . . . 903,350 
Trace support, d. Donavan . . . . . . . . . . . . . . . . .  903,363 
Traction wbeel, J. M. Roberts . . . . . . . . . . . . .  903,231 
Training device, F. Kull . . . . . . . . . . . . . . . . . . .  903,731 
Trains, apparatus for automatically con· 

trolling mecbanlsm for, Scbreuder & 
Spicer . . . . . .  903,410 to 903,413, 903,416, 903,417 

Trap. M. Lawler . . . . . . . . . . . . . . . . . . . . . . . . . . 903,296 
Trap, waste and overflow, combined, J. P. 

Heeney . .  . . .  . .  . .  . .  . . . .  . .  . . . .  . . . . . . . . . .  903,569 
Tray, O. Hebestrelt .  . . . . . . . . . . . . . . . . . . . . . . .  903,377 
'rree transplanter, D. N. Santmler. . . . . . . . .  903,787 
Trolley pol9, S. D. Fenimore . . . . . . . . . . . . . . .  903,366 
Trolley wheel, E. J. & D. R. Fredericks . . . .  903,698 
Trousers stretcber, R. C. Mitchell. . . . . . . . . .  903,602 
Truck, car, Howard & Pflager . . . . . . . . . . . . . .  903,191 
Tube cleaner, boiler. d. Mulrbead . . . . . . . . . . 903,754 
Turbine, R. C. Frohlicb . . . . . . . . . . . . . . . . . . . .  903,557 
Turbine, L. S. Flatau . . . . . . . . . . . . . . . . . . . . . .  903,694 
Turbine bucket.. sbroudlng for, F. R. C. 

Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,167 
Turbine dlscbarglng device. E. H. Farqubar 903,279 
Turbine, elastic fluid, C. W. Dake . . . . . . . . . . .  903,454 
TurbinI'. explosion, C. Beckmann . . . . . . . . . . .  903,657 
Turn·table, veblcle, J. Boda . . . . . . . . . . . . . . . . 903,809 
Turrets, etc. , air pressure system tor, H. 

Benscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,660 
Twine holder, R. L. Craighead . . . . . . • . . • • • .  903,272 
Type casting and composing macblne, O. V. 

Sigurdsson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,:)31 
Typewriter, S. Wanmer . . . . . . . . . . . . . . . . . . . .  903,521 
Typewriting machine. C. H. Shepar4 . . . . . . .  903,327 
Typewriting machine. G. �'. Ballou.. . . . . . . . . . 903,434 
Typewriting macbine, Brown & Tomlinson . .  903,442 
Typewriting machine, Brown & Barr . . . . . . .  903,443 
Typewriting machine, A. T. Brown . . . . . . . . . 903,444 
Typewriting macbine, J. �'elbel . . . . . . . . . . . . . 9�':;,461 
Typewriting macbine, C. Gabrielson . . . . . . . .  903,466 
Typewriting macblne, B. C . .3tickney . . . . . . . {l03.517 
Typewriting machine, E. L. Pfunder . . . . . . . .  11')3,765 
Typewriting macbine, H. A. Briggs . . . . . . . . .  903,810 
Typewriting macblne ribbon mechanism, T. 

L. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,823 
Typewriting macblnes, paper guide for car-

riages of, T. L. Knapp . . . . . . . . . . . . . . . . . . 903,482 
Umbrella supporting device, F. B. Cump' 

ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903,682 
Valve, F. W. Kllne . . . . . . . . . . . . . . . . . . . . . . . .  903,201 
Valve, C. J. Benzenbafer . . . . . . . . . . . . . . . . . . . 903,436 
Valve and cock, J. Anderson . . . . . . . . . . . . . . . 903,158 
Valve, automatic cylinder rellef and va-

cuum, Yearwood & Pattison • • • • • • • . . . . .  903,530 
Valve, emergency, W. K. Rankin . • • • . . . . . .  903,002 
Valve for compressed fluid motors reducing 

E. Schneider . . . . . . . . . . . . . . . . . .. . . . . . . . . 903,325 

�:t�: i�� ����:���t��: �c·w1e.%;.y����� ::g�:�g 
Valve, gate, J. M. Brown . . . . . . . . . . . . . .  ; . . .  903,354 
Valve gear for Internal combustion engines, 

H. F. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . .  903,741 
Valve mecbanlsm for explosive engines, L. A. Merk . . . ; . . . . . . . . . . . . . . .. . . . . . . . . . .  903,748 
Valve, mixing, ;EJ. D. Lauson . . . . . . . . . . . . . . .  903,206 
Valve, qulck·openlng, 'J. O. Pollo

c
k . . . . . . . . . 903,606 

Valve, steam throttle, T. A. Pitman . . . . . . .  903,767 
Valve, tbermostatlc . A. G. Paul . . . . . . . . . . . .  903,310 
Vegetable cutter. W. Nieland . . . . . . . . . . . . . . .  903,307 
Veblcle folding step, C. Black . . . . . . . . . . . . . . 903,352 ' 
Veblcle gear, I. Cornwell. . . . . . . . . . . . . . . . . . . 903,176 
Veblcle steering gear, motor, C. O. Barnes . . 903.349 
Veblcle wbeel. M. L. WUllams . . . . . . . . . . . . .  903,256 
Vehicle wbeel, L. 1. Crawford . . . . . . . . . . . . . .  903.681 
Veblcle wheel, G. B. Groth . . . . . . . . . . . . . . .  903,708 
Veblcle wbeel, motor, J. V. Pugb . . . . . . . . . .  903,608 
Ventilator. See Hat ventilator. 
Ventilating system, W. E. Symous . . . . . . . . .  903,339 
Ventilator, ·M. d. Meyer . . . . . . . . . . . . . . . . . . . .  903,217 
Ventilator, M. Townsend . . . . . . . . . • • • • • • • . . •  903,340 
Vise, double swivel , E. M. Walker . • . . . . . . .  903,3411 W'agon, reversible dump, C. A. Geiger, et al 903,185 Wall, fiexlble, W. M. Fulton . • • . • • . . . . . . . . .  903,465 
Wall plug, F. L. Dykema . . . . . . . . . . . . . . . . . . 903,459 
Washbasin, iF. T. Meyer . . . . . . . . . . . . . . . . . . .  903,216 
Washboard, J. F. Wood . . . . . . . . . . . . . . . . . . . . 903.427 
Wasber, R. W. Guilford . . . . . . . . . . . . . . . . . . . 903,187 
Watch retainer, C. L. H. Wagner . • . . . • . . . .  903,247 
Watcb support, L. D. Crossett . . . . . . . . . . . . . 903,5411 
Watcb heater, automatic, A. B. Cbapman . . 903,449 
Weatber strip, H. Ingbam . . . . . . . . . . . . . . . . . 903,474 W'eb ret.>Ung mechanism, F. E. Strasburg . . . 903,518 
Wedge, R. Koban . . . . . . . . . . . . . . . . . . . . . . . . . . 903,583 Well " drilling tools. ratcbet lock for screw joints of, W. Barrott . . . . . . . . . . . . . . . . . .  903,4311 Well plug, oil, E. Porter . . . . . . . . . . . . . . . . . . . 903,314 
Whlmetree, d. E. McCorkle . . . . . . . . . . . . . . . .  903.305 Windmill, G. Halverson . . . . . . . . . . . . . . . . . . . .  903,374 Window, D. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . 903,268 Window, A. C. Goddard . . . . . . . . . . . . . . . . . . .  903,706 Window and door screen. D. D. Plnkbam . • .  903,500 Window frame. metal. R. Purscb . . . . . . . . . . . 903,771 
Wire puller, O. H. Herth . . . . . . . . . . . . . . . . . .  903,818 Wire tlgbtener, L. E. Pedersen . . . . . . . . . . . .  903,763 
Woven fabric, double faced, W. H; & A. E. 

Margerison . . . . . . . . . . . . . . . . .  ". . . . . . . . . . .  903,595 
W'rlnger. S .... Mop wringer. 
Wrencb, C. M. Larson . . . . . . . . . . . . . . . . . . . . . . 903,205 Wrencb, W. S. Bowers . . . . . . . . . . . . . . . . . . . . . 903,440 Wrt>ncb, H. Capellmann . . . . . . . . . . . . . . . . . . . .  903.667 Wristband, A. J. parOOj:k . . . . . . . . . . . . . . . . .  903,761 Wurtzlllte, Doerflinger Buck . • • • • • • • . . . . •  \lO.�.275 Yarn package, S. W. amwell • • • , .908,641, 903,642 

DESIGNS. 
Belt, A. Fall'/) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,667 Lace, leTl'ra, a. W. Blrlrln . . . . . . . . . 89,668 to 89,670 P
lc��.J��88 . .  ":':�. ��' . . �� .  �' . . �: . 39.665 Plate, prIsm, lIL J. Dobbins . . . . . . . . . . . . . . . . .  39,666 

TRADE MARKS. 
Ale, porter, and . hrown stout, Robert Smltb Ale Brewing Co . . . . . . . . . . . . . . . . . . . . . . . . .  71,213 Asthma. catarrb, . broncbltls. bay fever, and colds, reniedles . for. '  Peck & .  Velsor . • .  , . .  71 .212 Beer, M. B. Foliter" & SOns . . . . . . . . , . .. . .  : . .  ; .  71,210 Beverages, cereal : prepa,ratlon tor making, PoetlUll Cereal Co. . . . . . . . . . . . . . . . . . . . . . .  7l,26ll 

NOVEMBER :21, 'IgoS. 

RECENT BOOKS 
MODERN AMERICAN LATHE 

PRACTICE 
By OSCAR E. PERRIGO, M.E. 

Price $2.�0 
A complete book of 400 

pages 011 Tbe Modem 
American Lathe. Its de-
!:�Otf:::�t���h�:r::!

i
i 

day ; its modern foi'm as 
constrncted by up·to-date 
builders ; its general and 
tE:c.:�an�\��S�� I�: o�'::t: 
and its marveJous ac­
curacy. Written by a man 
wbo knows not only how 
WOrK, ongbt to be done, 
but wbo also knows how 
to do it, and bow 1.0 convey 
this knowledge to others. 
f�s l�e��c;�{o��·��g

atti.1� tratlons wblch represent th .. very latest practice In 
latbe and boring mill op­
erations as well a8 the con­
struction of and latest de· velo pments in the manu­
facture of tbe.e Important 
olasses of macbine tools. A large amount of space Is devoted to the turret latbe, its modiftcations and importance 88 a rnanufacturtuJ.! tool. Multiple spindle and automatic cbucklnll latbes are fully considered. as are also special blgb power latbes for tbe u.e of blgb speed tool steel. and eleo-�fJ,CtN�sf::'tl�':.!"��':f· J.i'��re�,���

e
��eO�!�te p���lrg: bave been made use of, 88 by Ulll8tratlon alone can many of tbe Im\lOrtant detaUs and methods be clearly presented. 

Modern Steam Engineering 
in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price 83.00 

This Is a complete and 
practical work of 4 8 7 pages. deallw< wltb the 
care and manu,Citement of 
�,'f�:�e:t�r

n
s,,:,e:;,

m
l:: 

frilleratlng Macblnery, 
Dynamos, Motors. Eleva .. 
tors, Air Compressors. 
and all otber branches 
wltb . wblcb tbe modem 
Engineer must be fam!. 
Ilai. It folly describes 
and Illustrates the "Pro-
ro:

lmea
n�e�:r�{i�!ea� 

power in the va r i ou s  Ml::I::' o f  engines I n  use. 
Co�1s:��Po��tr:-=-
expansion engln�8 and 
their valve lIear, tbe De 
Laval. Parsons. Curtiss 
8.lld otber Tnrblnes are 
Included and fnlly de· 
scribed and Illustrated. �'6rty two tables of the 
�����'::e:'���Il:'f����M!�':i'r� �t�';,':ir�:ro��Y: 
and Ins�ructlve section of tbe work. 

Nearly Two Hundred �stlons wltb their Answers 
g� r����n�ciJr:.:� are���th���.lIkT"'���I��t���� 
by you will help yon to procure a license. Tbls book is 
t����:r�

l
i�

e
a
a
�M

r
��

a
lt �1::�t.��!t ,,�.r�� authority on tbe snbject. It Is fuily Ulnstrated with 

detall engravings, nOL to be found elsewhere. 

Punches, Dies and Tools for 
Manufacturing ' in Presses 

By JOSEPH V. WOODWORTH 
PrIce .84.00 

A practical work ' of 500 
=ry 

flltlb iIl����t.:i�:[ 
betng an enc�pedla of 
l?,t;, ����inkIUg�h s�::i 
Metal Worklnll, and Make 
lIlI! of Special Tools. ",ub-
��T:l fo'iri��r::,�s��; 
Puncblng. Cutting. B.end· 
!8r&Wi:��

I
�o�::!'!P:,l 

and Assembling Sheet 
Metal Parts and also 
Articles of otber Mate· 
rials In Macblne '1'001s. 
Two Ilundred and Ten 
Proce ... es are clearly de-
r.!�'iI� ��s ��k V!

u
s� 

companion volume to tbe 
Butbor's elementary work 
entitled .. Dies. �beir 
Construction and Use." ������=:��IJ�����\������: a�bt�l: 

Modern Plumbing Illustrated 
By 

R. M. STARBUCK 
Price M.OO 

A comprebensive 
IUld up-to· date work 
tIlustrat,nll and de-
�

b
�':.'li �ll,,"ntN!:t� 

of dwelllnllS, apart· 
ments, and publio 
buildIngs. etc. 'J'be 
very latest and most 
approved method. In 
aU brancbes cf sanl· 
tary Installation are 
ff.�en

unl��°'S
t
��t�� Government In Its 

san t t a r y  work i.n Coba. Porto Rico, aud 
the Pblllppines, and 
��a;:: of'i!e':.rthP�J the ' United State s and Cana d a .  000 r��t��nl1 page 11· 

� specW.l � deBcrfbf,ng theBe boob .ent on 
W" .4"1/ of theBe book.uent 2l2'epai!Z on I'tCUpt of prlc •• 

M U N N  &. CO • •  
Publishers, 361 Broadway, New Vert 
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A wise man may sometimes 
be foolish with his money, but 

he is always careful of his health. 
In no way can this care be better be­
stowed than by the adoption of 

J aege r underwear. This famous 

brand is an unfailing promoter of 

health, without which the rich-
est is poor indeed. 
Booklet explains. Fyt�e by mail, 

with samples. 

The 

"MOTOR OF MERIT" 

Honestly Built 
Honestly Sold 
2, 4 , 8, 1 4  H . P. 

They are made for 
the man who wants 
the best. 
Cushman Motor Co. 

2026 N. St., Lincoln. Nebr., U.S.A. 

Scientific AInerican 
Boot and sboe sbanks, metal, I{eystone 

Shank Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71.233 
Boots aud shoes. leather. Roberts' Johnson & 

Rand Shoe Co . . . . . . . . . . . . .  : . . . . . . . . . . . . .  7 1 . 191 
Boots, shoes. and Slippers, women's leather 

and cloth, MUl'I'ay Sboe Co . . . . . . . . . . . . . .  7 1,188 
Buttons, Emil Wahl .Manufacturing Co., 

7 1 , 1 80. 71 . 1 81 
Canned fruits, certain, Armsby Preserving 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 .251. 71 ,252 
Cement, adhesive liquid. B�njamin & Gee . . . . 7 1 ,2 1 8  
Chemicals, certain. Westf'l'n Grocer C o  . . . . . .  7 1 , 268 
Chocolates, Touraine Confectionery Co . . . . . . .  7 1 , 244 
Cigars, Deisel-We-lime!' Co . • . . . • . . . . . • . . . . . .  71,222 
Cigars, F. Garcia & Bros . . . . . . . . . . . 71,225 to 7 1 ,229 
Cigars Jamaica Tobacco Co . . . . . . . . . • . . . . • • . •  71,232 
Cigars' ch(-'roots, and stogies, F. M. Hunt . . .  7 1 ,231 
Conts ' George W. Davis Co . . . , . . . . . . . . . . . . • • 7 1 , 184 
Coats: Steefel, Strauss & Counor . . . . . . 7 1 , 1 95 ,  71, 19tl 
Coffee, blend of Ja\'a nnd :\locha, S. Hamill 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 .2 1 4  
Coloring materials, unilin, Schoellkopf, 

Hartford & Hanna Co . . . . . . . . . . . . . . . . . .  71,242 
Diagnostic instruments, eipctl'ically lighted, 

American Cystoscope Makers . . . . . . . . . . . .  71 ,197 
Disi,nfective scouring compound, C. 'l11ite . . .  71 ,247 
Electrical apparatus and supplies, certain, 

Jobns-Pratt Co. . . . . . . . . . . . . . . . . . .  , 71 ,259 
Electrical apparatus and supplies, certain, 

Manhattan Electrical Supply Co . . . . . . .  71 .260 
Felt and felt aspbalt roofing, Cream City 

Roofing and Paint Manufacturing Co . . . .  71 .203 
]1'00(18, cf'l'tnin, Foley Bros. & I-\:cUy . .  7 1,256, 71 ,257 
Foods, certain, Howt-'II & Bursk . . . . . . . . . . . . . 71 , 258 
Foot protectors, �!. Schultz . . . . . . . . . . . . . . . . . . 7 1 , 1 93 
Furniture polisb, F. L. Taylor . . , . . . . . . . . . . . .  7 1 , 2 1 5  
Glassware, certain, Ancbor Glass Co . . . . . . . . .  71 ,2-19 
Gloves, kid, '1'. N, Foster & Co . . . . . . . . . . . . . . 7 1 , 1 83 
Grape juice, Vin�lalld Grape Juice Co . . . . . . . 7 1 ,246 
Hair remover, "V. G. ]{ol"ony . . . . . . . . . . . . . . . .  71,235 
I-lair toniC, A .  S.  Strouse Manufacturing Co. 7 1 , 243 Hair tonic, F. I.  Canea s ,  . . . . . . . . . . . . . . . . . .  7 1 ,254 
Hardware, certain, Tbomas Laughlin Co . . . . .  71,266 
Harness and }pathe1' polisbing preparatiolls, 

P. Jamieson . . . . . . . . . . . . . . . . . . . 71 ,206 to 7 1 ,208 
Heating apparatus, certain, I. A. Sheppard 

WRITE FOR THIS BOOK ON THIS FULL 
1 8-20-Horse Power Goes the Route CAR that ALW AYS 

Not " an engine in a buggy " but built up from 
highest type Chassis carrying powerful water-cooled 
motor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 

THE INVINCI BLE SCHACHT AUTO-RUNABOUT 

.... _______ .. ____ • 
HandsOlue lines and finish-Regular auto appearance-High 

... wheel style best for all  roads-sand, nlud and lTIOulltain climbin g. 
Economy of first cost and long life durability. Quick control frOln steeri ng whet l-�Friction 
drive-Double chain to each rear wheel-Absolutely gearless and c111tch less- Pullcture .proof 
Goodrich solid rubber tires - '1"'imken Roller Bearings-Schebler carhllretor, etc. All of hIghest 
quality. ·Write for price-Free books as prospective buyer or special offer to agents. 

THE SCHACHT MANUFACTURIN G COMPANY 
2700 Sprinl! Grove Avenue, 

LET US BE YOUR  FACTORY 
STAMPINGS, MODELS. EXPERT WORK 

THE G I.OBE l\IAC H fN E  AND STAM PING CO. 
U70 Hamilton St_o, Clf.>velnD_d. o. 

. 

C(n·liss Enllines, 'Brewers' and Buttlers' MacbinenT• T H E  V I L'l'En. M �·G. CO .• 899 Clinton St .. Milwaukee, Wis. 

MODELS cl EXPE R I M E N T A L  W O R K .  
lnventions deveioped. Special �J achlnery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 

CINCINNATI, OHIO 

..  D O LLA Its & 8ENiSE " FREE. 
" DOLLARS & !:'ENSE " (COT.. H U N'l'ER'S GREA'I' 
BOOK) free with A D V F:R'l'lSERS MAGAZINI!; one 
year at 50 cenLs. Indlspemsable to bUSi ness men who 
advertise. Best I. Ad-SchoOl " in existence. Sample 
magazine free. ADVEHTISERS MAGAZINE, 'i58 Com­
merce Building, Kansas City, Mo. 

\vdt. to-day FREE S b for qua . Book, 
t. make money breeding Squabs J[oward Bt, Melrose. nasa 

Your Own 
& Co . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  , . .  7 1 ,265 RUBB ER Expert Manufacturers 

Hosiery. C. Chipman's Sons . . . . . . . . . . . 71.178, 7 1 , 1 79 Ffne Jobbing Work N��:�::�: ��,�:
e

,�
m 

T�;l?I��
ry

. �1�
l
I

s 
. .  ��'. '. ' . ........ ' . . +u�r PARKER. STEARNS & CO.. 228.229 South Street. New York 

_-":-;".,=._-CT.:=_,;:: book. newspaper. Preks iif>. 
mOll(lY. Print for otben. 

rul e!:> sent. \\-TrUe fac­
paper, etc. t'olillct'tielll. 

Lam
tOl�n

o
:�:i�ut

b
tT!�;��;lg

b l
c��:.

t
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i
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S
: 71 ,221 E L  EC T R  I C GO 0 D S.-Bia- Cat. 3 cts. Want 

Lamp, miner's or driver's oil, W. '.runnessell. 7 1 ,245 Agents. Obio �Jectric Works. Cleveland, O. 
Lawn, A. L. Reid & Co . . . . . . . . . . . . . . . . . . . . . 71 . 1 75 
Linok'um and oiled cloth. A. H. SInter . . . . . . 7 1 , 10-4 
Lumber, vulcanized, Nntional "'ood-Vulcaniz-

i q  C� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 � l i  
i\Ialt lwverage, non-intoxicating, Decatur 

Brewing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 ,204 
.i\(edica ted lozenges for coughs. Henry Tha.) et· 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 ,230 
l\ro('cnsin�, Sww.Yf'1' Boot find Shoe Co . . . . . . . . 7] , 1 !)2 
'Musical jn�tn!lnents, cerhlin, Autotone Co . . .  7] , 1 ns 

H O E FT &. C O M PA N Y  
Ule l\lnkcrs, j\lnel"ni�t@ aud l\fnclltncry Bunders 

l�O lItichig:m St., Chicago, U. S. A. 

�;�t:::��:���,���
s
�,�

e
��·,����Sj�.A�����,

s 
it�.�i 71 ,237 M ODELS tea�.X�� �J�.'F.�V!lft:' m'fn�m,�c' Hose and Rubho,· Co . . . . . . . . . . . . . . . . . . . . 71 .270 M .  P. SC H E L L . 1759 Union Street. SSll Francisco Paper h�lgs. Union B'1.!! nnd Papcr Co . .  , . . . .  71,217 

PAper, bond an�] 'YI'iting, Blal�e. Moffitt & 
'J'o\Yne . . . . . . . . . . .  , . ,  . . . . . . . . . . . . . . . . . . .  7J ,210 

PapC'l", carbon, "T. C. L(,i\'i� . . . . . . .  7 1 , 1 85 

C 
EM E NT 80 OK S .  ,�,�;' :;,��,is;'J:��lf'c��t 

struction, 50c.; Relnf�lrc
.
ed C(ln('rete <;or.s�rll("tion, $�.5(1 ; Hol­

low Concrete Block Bulldmg ConstructIOn, �Oc. Sent poslpaid. 
E M EN T  A N D  E N G I N E E R I NG NEWS. Chicago. I I I .  

DIE MODELS SPE€IAL 
WORl{ TOOLS MACHINERY ., If made in metal� we can make it. • 
N ATIONAL S'l'Alll'INf; AN)) EL ECTIUC ,WQRK'" 1.,8.109 S. Jefferson Strl"et. Chie .. a:o� Ill. , 

M 0 0 R E Special Machinery. Dies. Tools. Models. . Metal Specialties. Inventions perfected. &. CO" IlIdtllna and Franklin Streets,. Cbl.fOgt), U. s. !. We Start You 
in the Jewelry 
Business :�

it" 

( Pencils. lead, Eagle Pencil Co . . . . . . . . . . . . . . . 7 1 .2"2:{ V E N T R I L O Q U I S M  Model & Experimental Work 
today. 

Let me explain how you 
can become an e x p e r t  liiiiiii •• ' •••• watch repa.irer i n  three 
months-making $25 to S7q 
a week-nlld own your own F�,

e
�� ���hi�i·fo��n;ti��t�ciPo�eo�rn��l�e:os�:£:e 

no'money. Get ahead. ",Trite right now. 
CHARLES F. ELMORE. Principal 

Correspondence con ega of Watch l\faklng Rogers, Thurwan k Co., Prolls., 21 Michigan A,·e ... Chleago 

English Manufacturing Sites 
The G reat Eastern Railway Co. of E n g land 

offer free pnrticu]ars of Land available for et:ec�ion 
f)f mallufactories within easy access of prInclpal 
docks ceal iron fields and industrial centeff�. In­
forru�tion on taxes, price of power, siding faCilities, 
etc. Apply to 

H. J .  KETC HA�I. Genel'al Agent 
362 Broadway, New York 

, 
Never Before in the History of Business 

Has Help Like This Been Offered 
to Ambitious Men 

We Are Making You This Offer becansewe want 
you to start 0. Canvas Glove Fuctory of your own 
and become prosperous. We want to show yon 
bow this can be done on very little capital (from 
el)O to (200) with the posslbHlty of ma.king thou­
sands of dollars withIn a. short time. 

Under Our NeW Plan we otfer to give you free 
the necessary tools, such as dIes, cutting table, 
��\P��d�

ut
���I�I���ie�

u
����:r�s

a
;�lcf�,�������Ct� 

Surely no such liberal offer waseverIDtlde before. 
We Do All This For You-start your factory, fur· nlsh the tool�, simply wIth theunderstandtng that 

you buy your su pplles from us so long as our prices 
are as low or lower than you can get elsewbere. 

This is Simply an Opportunity to get into the 
manufactur1ng business, whlch, with a reasonable 
amount of work and attention to busIness, should 
make any man or woman a prosperous factory 
owner in a short time. 

THIS BOOK FREE 
This valuable book contains 

B. great deal of information 
about the secrets of the IJlove 
bu�iness and how anyone with 
eo capital of from 850to e200 can 
make money right from the 
start. Send for It 1ioda.y. IUs 
free. 
THE McCREERY MFG. CO. 
142 Do •• St., Toledo. O. 

How to Build a 5 H.  P. 
Gas Engine at Home 
In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. Lake describes simpiy 
and thoroughly how a five horse power 
gas engine can be built, at home. Com­
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20 cents. 

Order from your =-_______ ....:O:.."""! 
newsdealer or from M U N N  & COMPANY � Publ ishers 

361 Broadway. New York 

Pens. fountain, i\fabie, Todd & Co . . . . . . . . . . . 71 .2'36 
retticoats, "'. Epstein & Bro . . . . . . . . . . .  , . . .  7 1 , 1 82 
Petticoats, Edwards Manufactm'ing Co . . . . . . . 71 .224 
Refrige-l'fltors, Odorless Refrigf'1"3 tor Co . . . . . . 71,238 
ROhbe," ano. leather boots and sIJoes, Bing-

h�llntol1 Shoe and Huhbpl" Co . . . . . . . . . . . .  71,176 
Rubber hoots and sl1oe'3, Regal Shoe Co. ,  

7 1 , 1 80. 7 1 , 1 90 
Rubh('r goods, certain, IIannovcrschc Gummi-

Kamm-CompHgnie . . . . . . . . .  , .  , . . .  , "7 1 , 190, 7] ,200 
Salve, W. Seeger . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 ,263 
Snsh-operating apP:lI'utus, American Macbin-

ery Co. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  71 ,248 
Sedatives and tonics,  nf'rve, L. H. Leber . . . .  7 1 , 20n 
Sidewalk, vaulT. sky, :ll1d floor lights, Berger 

Manufacturing Co. . . . . .  , . . . . . . . . . . . . . . .  71 .253 
Soda, baking, Church & Dwight Co . . , . . . . . . .  7 1 , 220 
Speed I'f'col'ds. Recometre Company of 

America . .  , . . . . . . . .  , , . . . . . . . . . .  71,23!l 
Stog-ies, .1'. Richman & Bro . . . . . . . . . . . . . .  , . .  , 7 1 , 240 
Snit�· and overcoats, men's and youtbs' Likes, 

Berwanger & Co . . . . . . . . . . . . . . . . . . . . . . . . 7 1 , 1 86 
Syrup compound of corn, cane, and maple, 

Manierre-Yoe S�rrup Co . . . . . . . . . . . . . . . . . . 71,261 
Taffy, llut, Trow.bridge Chocolate Chip Co . . . . 71 , 2 1 6  
Thread, cotton, Blidgett & Ors,,"ell Co . . . . . . .  7 1 . 1 77 
Toilet IH'<'paration, semisolid, II. S. Well-

come . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71,267 
Toilet preparations, certain, V. B. Tbomas . . 7 1 , 2(15 
Tools, certain, \Vbiton Hardware Co . . . . . . . . . 71 ,269 
Trout flies, J. N. Kline . . . . . . . . . . . . . . . . . . . . .  71.234 
UndC'rgul'ments, ' ladies' combination, A. 

Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 .202 
"lashing machines, International Factories 

Co. . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  71 ,205 
Wines, I'f'(l and 'white. Ros('nblatt Co . . . . . . . . 7 1 ,241 
Woodwol'king machinery, Defiance Machine 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 ,255 

LABELS. 
"Armour Clad," for Cigfll'S, G. Dottling' . . . . . 1 4 , 470 
"Black Cup LC'athel's Mark 'Perfection , ' ' '  

for cup leathcrs, Mark .i\Ianufachiribg 
Co. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  14.484 

"Captain Alippn." for cigars, O. Dottling . . . 14 . .J7� 
"Ca::.:a del Mundo." for cigars, G. Dottling . . 1 4 ,463 
" Cigars," for cigars, American Lithograpbic 

Co. . . ,  , . . . . . . .  , . , . . . . . . . . . . . . .  1 4 ,462 
"Comel'ciaJes," for ciga rs, C. Dottling . . . . . . . ] 4,470 
"Court Ii'l1vol'ite," fol' cil!urs. G .  Dottling . . , .  14,460 
"Doc 'Gordon , "  fOI' eigars, G. Dot tling- . . . . . .  1 4 ,464 
"Donna l' l'JariC'tta," for cigars. G. Dottling . . .  1 4,474 
"El Edo," for cigars, Schmidt & Co . . . . . . . . .  14,481 
"EI Sag-uz," fol' Cigars. G. Dottling . .  , . . . . . . 14,471 

T.earned by any �lall or Boy at home. Small cost. Send 
to-day 2-cent stump for particulars and proof. 
o. A. SmIth, Room 91S8, 2040 .hnoxvllic Ave., Peoria, Ill. 
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Mechanical & Electrical Devices. J. lENZ. 1 61  Washington St., N. Y. 

Te legraphy 
Circubr free. "'onderful 
aut.omatic tea,'her, ;) St"lf8 
t2 up. OllNIGRAPII 
CO • •  Dppt. 5']. 89 Curt. 
landt St., New Tor!.:. 
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"Exceptionales." fol' Cigars, G. Dottling . . . . . 1 4,476 
" FloI' de 1813," for cigars, G ,  Dottling . . . . . . 1 4,465 COPYRIGHT, 1908. MUNN & co. "Govanaf.:: . "  for ('iga 1'8. Schm idt & Co . ,  . . . . . .  1 4, 482 .. _____________________ .J 

December 5, the publishers 
of the Scientific American 
will Issue a most compre­

"Gran Comel'C' io." for cignrs. C. Dottling . . . 1 4,466 
"Invincible." for ciga rs, G .  Dottlillg' . . . . . . . .  1 4.475 
"La Adal'ga , "  for cigars. C. Dottling- . . . . . . . 1 4 ,468 
"Mal'1\: 'Quulit,\" Cup LNlthf'rs." for cup 

leatbe\'s, Mark l\ianufactul'illg Co . . . . . . . . 1 4,485 
"Mark 'Standard' Cnp L('ntbf'J'�," for cup 

leathers. Mark Manufacturing ('0 . . . . . . . .  1 4.486 
"l\{jss PrimrOf:le. "  for cigars. G. DottJing' . . . .  1 4;472 
"Non Plus Ultra." for cigars, G .  Dottling . . .  · 1 4.467 
"Petit BO\lQuf' t , "  fol' rigal's. G. DotHing- 14,480 
"Pour La Nohlesse, "  fOI' cig-al's, G. Dottling-. 1 4,478 
"�So B . . " for cig-ars. Smith Bros. Cn. Ltd . .  , .  14.483 
" Smol{e Cigars." for Cigars. ' American LHbo-

gnluil i c  Co, . . . . .  , . . . .  , . . .  . . . . .  14.4fl1 
"Superfina , "  for Cigars, G. Dottling . . . . . . . . . ].,1.477 

PRINTS. 
"The Alexanrlf"l" Belt," for belting, Alf"x-

ander Bros. . . .  . . , . . . . .  2,370 
"The Contrast." for bottlf's insulated for re­

Sisting change of temperature of con-tents. G .  P. AltenI101"1,( . . . . . . . . . . . . . . . . . . .  2,378 
"The "nnning "rhiskp.v , "  for straight whisl{j', 

.Tames Olwell & Co . . . . . . . . . . . . . . . . . . . . . . .  2,37G 
"Turn failure iuto victory, Don ' t  let :vOllr 

('ol1l'age fadf", And if �-ou get a lemon, 
Just make the If'mon-aid,''  for lemonade . . 2,377 

A printed copy of tbe spC'cification and drawing 
of any patent in the for<'going list, or any patent 
in print issued since 1863, will be furnished from 
tbis office for 10 cents, provided tbf" name and 
number of tbe patent desired and the date be 
f!iven. Address Munn & Co., 361 Broadway, NeW' 
York. 

Canadian patents may now be obtained by the in­
ventors · for allY' of tbp. inventions named in the fore­
going 1I0t. For tern,s and further particulars 
addre •• Munn ... Co .• 361 Broadway. New York. 

hensive monograph number relating 
to the engineering achievements and possibilities of the great City of New 
York. C][ Never in the history of the world have such extensive and costly 
improvements been contemplated and begun , C][ Never have such difficult 
transit problems come to such a speedy and successful completion, while 
the projects under way or in contemplation will make New York the wonder 
of the Twentieth Century. C][ The remarkable success of our special issues 
will be duplicated and exceeded by !his issue which will be the most im­
portant of them all. C][ Notwithstanding the increased circulation there will 
be no increase in rates. «.ll There will be no extra charge for choice posi­
tions such as the inside cover pages. C][ Orders for space will be filled in 
the order of their receipt. C][ Have strong copy ready and this number cannot 
fail to benefit the advertiser. (jI Secure a reservation of space at once. 

MUN N 6. COMPANY. Publishers 
Scientific American Office, 361 Broadway, New 

Western Office : 1009 NeW' York Life Buildln!!. Chicago 
NeW' England Office : 43 Tremont S treet, Boston 

York 

DON'T BUY GASOLINE ENGINES �·r!!;�l�:£����::Z��; alcohol engine, superior to any one-cylinder engine; revolutionizing power. Its weJgbt and bulk are half tbat of Single cyl1nder eng'ines witb greater dun:bllJty. Coets Less to Buy-Less to Run. Qutckly:..-easUy started. V1bra.tlon practically overcome. Cheaply mounted on a.ny wagon. It 1s a combination portable stationary or tractloo engine. SEND FOR CATALOGUE. 'I· .... E '£ EM .. LE .. lJ lilt» (JO. , Mf'r •• , Meacher .. nd �lith St •• , ChlcaKo. THIS IS OUR FIFTY ·FIYl·H YEAR. 



IE: MANUFACTURC MOULOED AND 
SPECIAL RUBBER GOODS QF!EVERY DESCRIPT ION, AND CANLF,URNISH ANY SPE.CIAL RUBBER'ARTICLE 

lQ YOUR SA(ISF8CTtQNJ 
��\\� \)tlllNG &�PAlK£Vc' 

91·93 CtwtBERS STR[EJ, 0@ 
N EW YORK� 

Calendar Watch 
Registers t.he Second • .  Minute, 
)Jour. ])ay of' '\l eek. Dute 
ot i\lontb, and ]'hu@es of 

Moon. Changes Auto­
matically. Stem-wind 
and set ; jewelled pivot 
holes; expansion bal­
ance : accurate aDd relia­
ble; richly decorated dial 

n.��d����ot� 7 .45 
represented. Expr�ss Prepaid if 
remittance com..os with order. 

Two or more, $1 each. References : 

metnl C3$1€S. ���r'es����C
i
F\'n� H!iid�;n�fit.

or nny 

Dellhart Makers &. Traders, Ltd., U87 Bryant Ave., New York 

DECARBON I ZER 
cbemically removes carbon from 
cylinders. piston rings and valves. 

INCREASES POWER 20 PER CENT 
Volatihzes carbon, in which form ltpasses 
out thru exhaust. Injul.·Y to lnetal 
hnl)Ossible. Agents wanted in certain 
locahties. �a nlple. qllRl.·t CRn, $1.50. 
Write to-day lor particulars. 
General A ccumulator & Battery Co 

128 8ecolUl Stre-.et, l'IHwnukce, '''I�. 

The " Electro" Static (Wimshurst ) Machine 
Gu:uanteed to geuerate in :lily kind of 
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of these wonderful machines. Gan be ust'd 
to perform thOIls:l.nds of interesting experi­ments. Cut shows machine plainly. It 
comprises two IS-inch glass crystal plates re-

tile dischargin�
ol
r�id; ��dOI���r!l

eD�i��I�!����s 
tH� a��ll��� 

<clamp to body to table. Size over all llx14 in('hes. Wdght, 
boxed, 8 pounds. Nothing to wear out, no b:ltttlries, no trouble, simply 
turn the crank. the machin� does the rest. Price ('oml)lete, boxed, �3.15. If you haven't got our IOH·page c�clopt'di:l-cat.'l.log:ue !\o. 4 
;semi :.I-cent sl!l.;np for it ; contalll.i 100 el�ctrical experiments. 
ELEC'l'RO IJIPOIt'l' ING t:O., 84- :\ West Bl'oadway, New York ('it,. 

" Everuth'ing for the Exp6'1·il1tenter." 

I W I LL M A K E  YOU 
PROSPEROUS 

I f  you are honest and ambitious write me 
today. No matter where you live or  what 
your occupation, I will teach you the Real 
Estate business by mail; appOint you Special 
Reprellentative of my Company in your town ; 
start you in a profitable business of you� own, 

and help you make big money at ouce. 
Unulual opportunity for men without 

capital to become. Independent for life. 
Valuable Book and full particular. FREE. 

Write. today. 

NATIONAl CO·OPERATIVE REALTY CO. 
i20 Marden Dundin .. 
·lVashln�ton, D. o� 

LvrKI� 
T APES AND RULES 

ARE THE BEST. 
I!'or sale everywhere. Send tor 

Catalog 1'0. 16. 
L V F K I N  R V L E C O. Sag inaw. Mich., U. S. A. 

::"i ew York and London. 

Scientific , American 

The Ho"\Vard Watch 
I t  i s  not the occasional performance o f  the 
HOWARD that makes men trust their lives to it, 
but its accuracy under all conditions-heat, cold, 
vibration, change of position and the jar and 
jolt of every�day use. 

The accuracy of his recorded time is a matter of 
life and death to Peary in his dash for the Pole 
-his only means, after leaving his ship, of tak­
ing his longitude or knowing where he is in re­
lation to the Pole and to his base of supplies. 
Peary depends solely on the HOWARD Watch on 
this expedition, as on his former one. The last A Howard watch is always worth what you pay 

thi ng before sailing Peary telegraphed : for it. The price of each watch-Crom the I7� 

"E. Howard Watch Co., Boston. 
jewel in a fine gold-filled case (guaranteed for 

Get three your new 12 size extra-thin watches to tne Sidney, 
25 yearS) at $35 ; to the 23-jewel in a 14K solid 

CaPe Breton, Nova &otia by Monday sure. Shall use them in gold case at $15o-is fixed at the factory, and a 
addition to three 16 size carried [art voyage. " printed ticket attached. 

Find the HOW ARB Jeweler In your town and talk to hlnt-hc'8 n mun worth 
knowing. Drov us " postal card, Dept. 1», nnd we will send you B 
now ARD book, of value to the w ateh buyer. 

E .  H O W A R D  W A T C H  C O M P A N Y . B o s t o n . M a s s . 

Mr. Max Grabowsky, of Detroit, was the first automobile designer to 

produce a gas-propelled motor car exclusively for commercial use. 

His first car, which was not only mechanically correct but proved an 

excellent money earner for its purchaser, is still in operation. 

To·day there are more commercial power wagons of M r. Grabowsky's 
deSig n  in active service than any other type of business motor car. 

After years of experience in this field. after watchmg tbe performance of bis own and 
other models, j}<lr. Grabowsky offers to the busjness men of America a power wSJron that marks 
the highest standard yet reached in a c01E.merCial vehicle. 'l'he keynote in its construction is 
the quick detachable power plant which lessens the cost of maintenance and operation. In 
actual service it bas proven its ability to give every-day, money-earning service to its owner 
with less delays aud expense of upkeep than with any. other method. 

Our Expert Advice Without Cost 00 You 
Power wagons are ta:::lt supplanting horse delivery wagODS. You see them used today by 

the most progressive firms in every large city. You would use them too, if you realized how 
much they would save you, and bow quickly they pay for themselves. 

We have Orllallized an Expert Service Bureau. witb Mr. Max Grabowsky at its bead, and 
will gladly adVise any business man, without charge, regarding the actual sllving be can make 

by using power W8J;!ons, either for delivery or passen�er work. Valuable experience is at your 
disposal. Write today, outlining briefly your needs. 

GRABOWSKY POWER WAGON CO., Service Bureau, 7B Champlain St., Detroit, Mich. 
We will exhibit in New York, only at Grand Central Palace Auto Show, opening Dec. at. 

Engine�J::i!1g News 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

1 00  to 1 25 pages, 9" X 1 3", weekly. Send ten cents for sample copy. 

1 THE ENGINEERING NEWS PUBLISHING CO., 2 1 4  Broadway, New Y!)rk 

NOVEMBER 2 1 ,  1908. 

N I C K E L 
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Electro- Plating 
Apoaratu8 ana Matenal 

THE 

Hanson & �anWinkle 
Co., Se"·Rl'li. N. J .  

28 & 30 S .  Canal St. 
ChiCago. 

New British Patent Act 
RE S P O  N S I B  L E manufacturing firm 

operating large, up�to-date brass and 
copper rolling mills in Birmingham , Eng. 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, for the production of any of 
the under-noted articles or machines : 

Blanking Machines. 
Cupping Machines. 
Drawing Presses. 
Power Stamping Machines. 
Cartridge Piercing Machines. 
Heading Machines. 
Indenting Machines. 
Bullet Machines of every de­

scription. 
Cuttlng.off Machines. 
Automatic Feeds ' for the whole 

of the above. 
Machines for the Manufacture 

of Explosives. 
Paper Tube Rolling Machine for 

Sporting Case Work. 
Paper Tube Polishing M achines. 
Rivet and Nail Machines. 
Detonator Machinery. 
Wire Covering Machinery. 

Apply in first instance to 

.J .  H .  L A  U & C O . 
P. O. Box 580, New York City, New York 

DltAPER'S 
Recording Thermometer 

Traces automatically a correct and 
continuouft record in ink of the tem­
perature on a graduated weekly chart. 
Made in two sizes. and standardized 
and ,fully guaranteed. Also other 
weather recording- instruments. 

THE DRAPER MFG. CO. 
1 52 Front St . ,  New York 

A� C ROBET 

. � ��!��r t�sis!�w� 
���� _-:-_ . In catalog 27. Sent 

hee if yon mention this paper when writing. 

MONTGOMERY &. CO., 109 Fulton Street, New York City 

. CYCLOPE.DIA OF 
Mt:CIWUCAL mGOOIlUN6 

Seven practical -;'olumes: nearly 3,500 pages. size 7 x 1 o inches; over 2,(X)() illustrations. diagrams. plates, 
foonula., etc.; bound in half red 
morocco ; contains a series of prac­
tical test Questions and is carefully 
indexed for ready reference. 

Thi. Cyclopedia covers the funda� 
mentals of Mechanical Engineering 
thoroughly, in addition to giving the 
latest instruction on the latest applications of new and ad� 
vanced ideas : heavy technicalities and mathematical 
formulas have been avoided wherever possible. It embodies 
the accumulative results of practical experience in the ma­
chine shop, engine room; drafting room, factory. etc. Shop. 
room superintendents, toremen and machinists, foundry. 
men. iron and steel workers boiler makers. automobilists, 
stationary engineers, gas and oil engineers and gas j'roducer 
operators, sheet metal workers, draftsmen. etc., wi! find in 
it the means of advancement. 

The Cyclopedia i. admirably adapted to the need. of a 
beginner and sdf-taught practical man, as well as being an 
authoritative reference work. adequate to meet the demands 
of the most advanced workman and technically trained 
expert. To introduce our Home Study courses, from which 
the Cyclopedia was compiled. we make this special 

FREE 5 DAY OFFER 
Without deposit-sent by prepaid express for five days' free 
examination if you mention the name of your employer and 
occupation. If you wish to keer the books, send $2 within 
five days and $2 a month unti you have paid the special 
price of $18.60 j' otherwise notify u. to .end for them at our 
ex;�nse. Regu ar price is $36. Order promptly and we 
will include free for one year as a monthly supplement, the 

TECHNICAL WORLD MAGAZINE 
a regular $1 .50 magazine, full of special articles and inter­
esting photographs on technical topics written in popular form. 
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