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TUNNEL TUBES IN SOFf MATERIAL. 

It has now developed that the engineers of the East 
River Rapid Transit tunnel are engaged in sinking 
piles through the silt and sand which lie below the 
tunnel, in order to provide a firm support for the two 
tubes throughout some 2,000 feet of their length. The 
ehief engineer of the company which holds the sub· 
contmct for the construction of the tunnel believes 
that these piles are necessary to insure -the stability 
and permanence of the two tubes. The chief engineer 
of the Rapid Transit Commission considers that the 
piles are unnecessary, but is willing to have them put 
in, saying that they can do no harm and will increase 
public confidence in the tunnel. 

vVe doubt if we could find among the larger and 
more serious engineering works, one in which there is 
more divergence of opinion among engineers than that 
of tunnel constructiO!l by the method of driving tubes 
throllgh the soft material of river bottoms, When the 
question of tunneling the East and North rivers came 
up for consideration, the problem was in some respects 
a new one; for although the Greathead shield system 
had been employed many years before in building a 
tunnel beneath the Thames, the material under that 
river differed so widely from this below the two rivers 
of Nf'w York, where the hottom consists largely of a 
semi· fluid silt, that the New York problem had to be 
treated quite independently and subject to its own 
special conditions. 

vVhen a cast-iron tunnel is driven through the sand 
and gravel or the stiff clay of London, there is no 
question of its subsequent stability-where it is plac­
ed it wiIi remain for all time. But when the sugges­
tion was made to drive from 2,000 to 4,000 feet of cast­
iron' tube through the comparatively soft and semi­
fluid mud at the bottom of our rivers, the question of 
permanence became all-important and called for care­
ful consideration. So serious did it appear to Mr. 
Jacobs, chief engineer of the various tunnels under the 
North River, that he decided to sink massive piling 
dear across the river, build a track structure from 
pile to pile of sufficient strength to carry unaided the 
load of the moving traffic, and treat his tubes as a 
mere envelope, whose duty it was, not to support the 
load, but merely to provide an air-tight tube through 
which the trains might run. He carried this idea of 
separating the weight-carrying and the enveloping ele­
ments in his tunnel so far, that he provided sliding 
Joints in tte bottom plates of the tube where the piles 
passed through, the idea being that any slight move­
ment of the tnbes might take place independently of 
the piles and track structure. 

The success of the work under the Hudson and East 
rivers proves that it is entirely possible to build as 
many tunnel tubes as may be desired, But the ques­
tion whieh has yet to be proved, and which is exercis­
ing the minds of some of the ablest engineers in this 
eity to-day, is, how far will the vibration set up in the 
metal tubes by the passage of the trains tend to agitate 
the surrounding material sufficiently to cause its dis­
placement and a consequent settlement of the tuhes? 
If such a settlement did occur to any great extent in 
a rigidly bolted-up member, less than 20 feet in diam­
eter and from 2,000 to 3,000 feet in length, and rigidly 
supported at the ends, there would be bending stresses 
developed which would be far in excess of the resisting 
power of the tubes, and fracture must ensue, But 
whatever theory may indicate. time alone can tell 
whether the vibrations of the trains will have any 
disturbing effect upon the surronnding mud and silt. 
Personally, we are of the decided opinion that it will, 
and that in all portions of the various tunnels now 
under construction which lie in material of less than 
a certain density and compactness, the piles should be 
sunk through the bottom of the tubes until they reach 
rock or some other sufficiently firm beating.��'1\1'oreover, 
with all due deference to Mr, Jacobs's theories, we 
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believe that the piles should be anchored securely at 
their upper ends to the shell of the tunnel. 

In the case of the East River Rapid Transit tunnels, 
the piling is being driven by the jet process at inter­
vals of 50 feet over a stretch of about 2,000 feet, where 
the tunnel passes through soft mud. But if the piles 
are to be used, they should be driven closer together; 
for the reason that the wide spacing will tend to 
set up undesirable bending stresses between the rigid 
points of support, Twenty-foot, or at the outside 25-

foot, intervals would have been better. 
The experience had with the Brooklyn tunnel proves 

that in future subaqueous tunnel construction it would 
be advisable, where the route lies through soft silt and 
mud, to increase the depth of flanges, diameter of bolts, 
and general resisting strength of the cast-iron shell. 
The frequent breakages in the lining of the Rapid 
'Iransit tubes, both during construction and since con­
struction was completed, afford, to say the very least, 
'1 strong presumption that the lining is not any too 
strong for its work. It is claimed by the Rapid Transit 
engineers that these fractures of the plates were caused 
by wrong methods of construction. This may well be 
true; but what about any fractures of plates which 
may have taken place since the tubes were completed, 
and the last of the lining plates inserted? If there 
have been such fractures, public safety and the pres­
tige of everyone concerned demand that a most careful 
system of tests with loaded trains be carried out for a 
reasonable length of time, and the effects noted, before 
the tubes are thrown open for public travel. 

• • • 
THE PROBLEM OF RAISING AN EXISTING DAM 

STRUCTURE. 

The parliamentary paper recently issued on the sub· 
ject of irrigation in Egypt and the raising of the Assou­
an dam, will be disappointing to engineers because of 
the meager amount of information which it contains as 
to just how the feat of lifting the crest of the dam some 
22 feet is to be accomplished. Although it was stated 
at the time of the opening of the structnre that its 
proportions were such as would permit it to be carried 
up 20 feet higher without impairing its stability, the 
illustrations of the finished work indicated that the 
width and thickness of the dam were not sufficient to 
enable the structure to withstand the increased stresses 
which would be due to such a great increase in the 
head of water. 

In a memorandum in the parliamentary paper above 
referred to, Sir Benjamin Baker gives some interesting 
information on tJ-te subjeet, althou&h he fails to make 
clear in what way the enlargement of the dam is to 
be carried out. He states that two years ago plans 
were submitted to him for the increase of the dam, 
lind that, after careful consideration, he stated that 
further experience was necessary as to the practical 
working of the existing structure, and further investi­
gation of the mathematical problems involved, before 
a satisfactory design could be prepared, This state· 
ment alone would indicate that the exir>ting portion of 
the dam was built to withstand only its present head 
of water, and that the proposal to raise that head by 
22 feet involves the construction of what is practically 
ft new dam, built around the present structure as a 
nucleus, 

Sir Benjamin Baker states that the masonry aprons 
constructed on the downstream side during the past 
two years will effectually protect the bed of the river 
Hgainst erosion, even when the scouring action of the 
water rushing through the sluices is increased by the 
raising of the water in the reservoir, Furthermore, he 
gives it as his opinion that the existing dam and locks 
may be easily modified so as to admit of the level of 
the water being raised 22 feet, without introducing 
[.ny element of danger whatever or impairing the 
present factor of safety, During the past two years 
the engineering staff at the dam have obtained valu­
able data relating to the varying temperature of the 
mass of masonry constituting the dam, data which 
have an important bearing upon the stresses on the 
masonry, and upon the details of any design for rais­
ing the dam, These temperature variations have ren­
dered the designing of the new work a difficult prob­
lem, since any new masonry bonded to the existing 
masonry would have been of a different temperature 
and of doubtful utility in adding to the stability of 
the dam. 

Judging from the above, it would seem that the 
enlargement of the dam is not to be carried out by 
thickening its whole mass, and building up the addi­
tional height in new masonry bonded into the existing 
structure; though we fail to see, since the building of 
the new work is to take six years' time, how the 
gradual enlargement of the dam, and t.he addition of 
block by blod;: as the work proceeds. should nresent 
such differences in temperature bf'tween the old and 
the new as to involvA undDsir�hl" k1l1perature stresses. 
and prevent the whole completed dam from acting as 
a true monolithic mass, It is possible, however, that 
the plan contemplates the nse of some form of movable 
steel dam structure of the kind that is used so widely 
in this country for regulating the height of water in 
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eams and rivers; though even in this case the proper 
support of such a structure would require a widening 
of the base of the dam proportionate to the increased 
head, and the provision of massive abutments between 
the existing sluiceways to take the horizontal thrust 
of the additional water. 

.. .. . 
THE SHACKLETON ANTARCTIC EXPEDITION. 

A new British Antarctic expedition, organized by 
Mr, E. H. Shackleton, who was third lieutenant on 
the "Discovery," and who formed one of the llarty 
which penetrated "farthest south," is to leave London 
in October next. On this exploration full avail is to 
be made of the experience gained in the former expedi­
tion, witll a view to avoiding being frozen in, and to 
facilitate travel over the ice. The party will proceed 
directly to Xew Zealand, and will then sail to the point 
which constituted the winter quarters of the "Discov­
ery" in lat. 77.50 S. A shore party will here be landed. 
the vessel returning to Lyttleton, New Zealand, thereby 
avoiding imprisonment in the ice, and the ship wi11 
return south the following summer to pick up the ex­
plorers. It is hoped that the financial arrangements 
will permit of a party being landed at Mount Mel­
bourne on the coast of Victoria Land, in order to 
reach, if possible, the south magnetic pole, this route 
being the most favorable for such a journey. The 
principal object of the expedition, however, is to follow 
up the discoveries made on the previous exploration, 
in which mountains ranging in altitude from 3,00U to 
] 5,000 feet were discovered, It is stated that had the 
last expedition been equipped with better sledge facili­
ties, a much higher altitude might have been gained; 
2nd on this occasion the dogs will be supplemented by 
the h'lrdy Siberia ponies for the haulage of the sledges, 
the surface of the ice and snow together with the con­
figuration of the country being adapted to this mode 
of traveL The party will also be equipped with an 
automObile of special design to suit the unusual condi­
tions prevailing. It is anticipated that a far more 
southerly point than that gained on the previous jour­
ney may be reached on this occasion, 

INFLUENCE OF LIGHT ON THE CONDUCTIVITY OF 

ANTIMONITE, 

At a recent meeting of the Dutch Academy of Sci­
ences, Mr, F. M. Jaeger reported on some interest­
ing experiments illustrating the peculiar behavior of 
the conductivity of Japanese antimonite in regard to 
light. 

After accidentally discovering that a beam of light 
falling on a rod of this substance inserted in an elec­
tric circuit would produce a deflection of the galvan­
ometer needle, corresponding with an increase in con­
ductivity, Jaeger investigated the cause of this phe­
nomenon, obviously due either to light or to heat. 

The first experiments were made on a rod of anti­
monite coated with wax, which rod accordingly ex­
erted only a relatively small effect, increasing the con­
ductivity by 10, 20, or 200 per cent, according to the 
conditions of the case. 

Far more intense effects were observed on an anti­
monite plate inserted between two insulated copper 
plates of considerably greater dimensions, The con­
denser thus constituted was suspended by a silk 
thread. As heat was found to diminish the conduc­
tivity instead of increasing it like light, only light 
could be the cause of the phenomenon, 

On inserting glass plates of different colors between 
the source of light and the antimonite rod, the effects 
of differently colored lights were found to be rather 
different, A minimum of luminous sensitiveness was 
found to correspond with the ultra-red, another degree 
to the green, and a third to the ultra-violet, while the 
red and blue regions of the spectrum constituted max­
ima of sensitiveness. 

The above phenomenon shows a striking resem­
blance to the luminous sensitiveness of selenium. 
Though the relation between luminous radiation and 
increase in conductivity, generally speaking, is ana­
logous in both cases, there are a few remarkable de­
partures. In the first place, polymorphous conver­
sions and the resulting displacements in equilibrium 
are known to play an important part in the case of 
selenium, On the other hand, its resistance is known 
to decrease continually with increaSing temperature, 
in opposition to the facts stated in the case of anti­
monite. 

Tellurium seems to show a behavior analogous to 
antimonite, its resistance being likewise increased by 
heating and reduced by illumination. 

It is intended shortly to construct antimonite celIs 
sensitive to light on a principle analogous to that 
underlying the construction of selenium cells. 

.f •.• 
It is, iii,aid to be extremely important to the proper 

setting '1 �noncrete, if the best results are to bA ob­
tained,-<hat it be protected while the_process is going 
on from the wind and sun, especialIy. in dr,v warm 
weather, The dry air will rob the sharp cor�r,s, and 
even the faces. of their moistnre, and a lat-er wetting 
will not repair the damage. 
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GOVERNMENT TESTS OF SAFETY DEVICES FOR MINES. 
Determined endeavors to stop the appalling sacrifice 

of human lives in the coal mines of the United States 
�,re to be made at once by the fuel division of the 
Geological Survey, thus supplementing its efforts to 
lessen the waste of fuel in mining operations. 

Plans have been drawn for a unique experimental 
station at which tests of the various dynamites and 
powders used in blasting coal will be made with a view 
to determining accurately their safety in the presence 
of the deadly fire-damp and perhaps equally deadly 
coal gas. Explosives of all sorts will be hurled by 
means of a mortar into a mammoth boiler-plate cylin· 
del' which has previously been filled with gas, and the 
effects will be carefully noted. If ignition fails after 
severe test the explosives will be known as "permissi­
ble explosives" and their use will be urged upon the 
mine owners of the country. 

In addition there will be important experiments in 
rescue work. One part of a station will be fitted up 
as a miniature coal mine, and miners and operators 
will be taught the noble art of saving the lives of 
fellow men. It is declared that in serious gas explo­
sions in mines, hundreds of lives could be saved were 
it possible for the rescue party to enter immediately 
after the accidents. As it is now, the deadly fire-damp 
often holds the men back for hours while their com­
rades are slowly being suffocated or burned to death. 

In their investigations so far, the government ex­
perts have found an apparatus in Europe, which when 
worn by the members of a rescue party, enables them 
to enter any place where there is gas. At the experi­
mental station, the miniature mine will be filled with 
dense smoke and practical demonstrations in the sav­
ing of life with this apparatus will be made. 

A definite location for the experimental station has 
not yet been selected, but it is probable that the sta­
tion will be in the Pittsburg district. 

"We intend to begin the erection of this station 
within a few weeks," said Dr. J. A. Holmes, chief of 
the fuel testing branch of the Geological Survey. 
"There seems to be no end to the gas and coal-dust 
explosions in mines. Instead of growing -less, these 
horrors appear to be multiplying. On the first of this 
month, twenty-one men lost their lives in the Whipple 
Mine, in Fayette County, West Virginia, by an explo­
sion of gas. This gives West Virginia a record of 103 
lives lost in mine explosions during the first months 
of this year. On January 29 eighty-two men were 
ldlled in the Stuart Mine, also in Fayette County. 

"In 1906, the coal mine death roll in Pennsylvania 
was 500. Two hundred and fifty died as tii� result 
of gas or dust explosions. The others were the victims 
of other accidents. We believe that this tremendous 
loss of life is unnecessary and it will be our purpose 
to investigate the subject in a most thorough and 
practical manner. We shall not be satisfied until we 
have reduced these accidents in coal mines to a mini­
mum. 

"From our investigations so far, the United States 
is behind Europe in safeguarding the lives of the men 
in the mines. England and Belgium have had for 
years splendid experimental stations, and in these 
countries there are but few casualties in the mines. 
The Belgium mines are notorious for the presence of 
fire-damp, yet that country has enjoyed a wonderful 
immunity from these terrible explosions. 

"As a result of the experiments in England there 
are a number of 'permissible explosives,' and these 
must be used by the miners in the blasting of coal 
and no others. They also have in England what is 
known as the 'limit charge' which must not be ex­
ceeded on pain of severe penalty. 

"In the various States here there are but few regu­
lations, and none in many States when it comes to the 
kinds of powder to be used. 

"While we cannot compel the adoption of regula­
tions we will conduct the investigations and will give 
the facts to the public in the hope that great good may 
follow." 

Officials of the Geological Survey have been watch­
ing with considerable dismay for some time the fre· 
quently recurring accidents in different parts of the 
country. Some of the recent mine explosions in one 
State, West Virginia, are as follows : 

Mine. Date. No. killed. 
Red Ash . . . . . . . . . . . . . . . . . . . . . .  March 6, 1900 . . .  100 
Rush Run . . . . . . . . . . . . . . . . . . . .  March 18, 1905 . . . 24 
Bluefield Coal Dale Mine . . . . . . .  January 4,  1906 . 22 
Paint Creek, Detroit Mine . . . . . .  January 18, 1906 . 18 
Fayette County, Paral Mine . . . .  February 8, 1906 . 22 
Phillipi Century Mine . . . . . . . . . .  March 25, 1906 . . .  26 
Fayette County, Stuart Mine . . .  January 29, 1907 . 82 
Fayette County, Whipple Mine . .  May 1, 1907 . . . . . . 21 

Clarence Hall, explosive expert for the government, 
who has charge of the plans for the proposed experi­
mental station, recently returned from Ell�land and 
Belgium where he examined the statio,_�:' :1ere. In 
these and othE'r European countries, the mille owners, 
the m1"1ers; the government, and the manufacturers of 
explobives all co-operate in the effort to prevent the 
dreadful explosions. The results of these experiments 
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go to show that a large number of the explosions in 
coal mines are due to coal dust rather than gas. The 
worst explosion that has occurred in Germany in the 
last few years was due to coal dust. Nearly two hun­
dred lives were lost in the Reden Mines. Perhaps the 
greatest accident in many years occurred at the Cour· 
rieres mine at Pas de Calais, France, on March 10, 
1906, when 1,300 lives were lost. This explosion was 
probably due to coal dust. 

That part of the experimental stations in which the 
('xplosives are to be tested will be in the form of a 
cylinder, 100 feet long and 6 feet i� diameter, lying 
on the ground. An explosive mixture of fire-damp and 
air in one case or coal dust and air in another will 
be pumped into the cylinder and the explosive to be 
tested will be shot into it from one end by a big steel 
mortar so that the fiame and products of combustion 
will go right into the fire damp. If the st3;tion is 
erected within the Pittsburg coal district, natural gas 
will be used for testing purposes. 

The cylinder is to be made of heavy boiler plate. 
Safety valves will be placed all along the top and will 
be left unfastened in such a manner that whenever 
there is an explosion, the valves will fiy open on their 
hinges. A series of port holes on the side, covered 
with 'lh-inch glass, will enable those conducting the 
experiments to witness the explosions from the obser­
vation house, sixty feet away. The steel mortar which 
will hurl the explosives into the cylinder will be fired 
by electricity from the observation house, which is to 
be parallel with the cylinder itself. 

-

While these tests are being conducted, operators 
and miners will be invited to be present. In order 
that they will be able to see clearly the explosions of 
gas or dust, a piece of oil paper will be placed across 
the face of one of the safety valves with a piece of 
gun cotton suspended about six inches away. When 
an explosion occurs, the flame will burn the oil paper 
and ignite the gun cotton. 

While in England, Mr. Hall received courteous atten­
tion from Capt. J. H. Thompson, his Majesty's chief 
inspector of explosives. Capt. Thompson declares that 
althot:gh Great Britain was one of the most important 
coal mining countries in the world, gas and dust ex­
plosions had been reduced to a minimum by the pre­
cautions taken. 

In Belgium, Mr. Hall witnessed also a unique test 
of safety lamps. The lamp which is used mostly in 
the mines of the United States behaved the worst and 
ignited the gas each time. A self-igniting lock lamp 
made in Germany proved the best. Belgium's experi­
mental station was intensely interesting to Mr. Hall, 
the gas used in the tests coming from an abandoned 
coal mine. 

At the rescue station there he found apparatus 
which is capable of sustaining life where there is fire­
damp or among the poisonous vapors that follow the 
mine explosions. He hopes to have this apparatus 
introduced in this country, believing it will be the 
means of saving many lives. It consists of a canvas 
jacket equipped with cylinders of compressed oxygen 
connected with the operator's mouth by a flexible, 
rubber-lined metallic tube. The use of the oxygen is 
regulated by a pressure gage. The exhalation of the 
('perator is passed through small lumps of potassium 
hydroxide, the carbon dioxide being absorbed, and the 
remaining product, together with more oxygen, is again 
available for the operator. 

With this jacket on, in the event of an explosion, 
one could enter a mine immediately and undoubtedly 
save many from a terrible death by suffocation. At 
present no apparatus of such a nature is known to be 
in the United States. It would be the purpose, if the 
experiments are satisfactory here, to urge mine owners 
to keep these jackets in the mine and also above 
ground. The device will be given !l. thorough test in 
the miniature mine which is to be erected in connec­
tion with the experimental station. In this mine there 
will be drifts, headings, rooms, and ladders. After it 
is filled with smoke, miners will be instructed to enter 
and search as they would for their fellow-workmen. 

When the most recent explosion occurred in West 
Virginia at the Whipple Mine, Mr. Hall visited the 
mine to learn if possible the exact cause of the explo­
sion. The explosion occurred May 1 at 3: 30 P. M., 
and Mr. Hall arrived on the ground within a few 
hours. In but a short time he learned that the explo­
sion was the result of heavy blasting, which in itself 
was due to the hurry of two men to complete a dis· 
agreeable job. The men had struck a fault in the 
coal, and were going through a rock heading to get 
to the coal again. The men were being paid $2.50 per 
day while blasting away the rock, and as soon as they 
completed this work, were to be placed back at coal 
mining, which netted them between $5 and $6 per day: 
Hurrying through with their work, it is said they 
failed to undercut the coal, as it would take time. 
This in itself is against the laws of West Virginia. 
Blasting on the solid required a heavy charge of dyna­
mite and this it is believed led to the explosion. 

The explosion in the mine gathered force as it went 
along, for the reason that there was not enou�h air 

at the origin to cause a complete combustion. At a 
distance of 1,200 feet away, the greatest destruction 
was found. Altogether twenty-one men were kilhid 
and three injured. The two men whose hurry to get 
back to piece-work caused the explosion were found 
dead side by side, some distance from the scene of 
blasting, whither they had gone to await the outcome 
of the shot. Mules in one underground stable were 
found slightly burned, and in another stable they were 
untouched, only hungry. A mule in one of the pas­
sageways was found wandering about in the most dis­
concerted manner. His driver, who had abandoned 
him to make his escape when the explosion occurred, 
was found dead a short distance away. Had he re­
mained with his mule, undoubtedly he would have 
been saved. The Whipple Mine, owned by the White 
Oak Fuel Company, is considered the best equipped in 
the State, and no one seems to attach any blame to the 
management for this explosion. 

• •  I • 

SCIENCE NOTES. 

The excavations in Rome being eonducted on the 
Palatine Hill have shown a curious and interesting 
circumstance. The Necropolis has been found to con­
tain remains of the ninth, eighth, sixth, and fourth 
centuries before Christ. All fragments of the seventh 
and fifth centuries are lacking and archeologists are 
engaged in a close study of the field in order to find 
the reason. 

A new compound of tantalum has been prepared by 
C. Chabrie, of Paris. The chloride of tantalum TaCI, 
is the only one which has yet been prepared, but it 
seemed likely that others existed, seeing that several 
inferior oxides of tantalum are now obtained. The 
author prepares a sub-chloride corresponding to tlw 
lower oxide Ta,O, by reacting with the above-mentioned 
chloride upon sodium amalgam taken as a reducing 
agent. He places in a Jena glass tube a mixture of 
pentachloride of tantalum and a three per cent sodium 
amalgam. This mixture heats up spontaneously. It is 
brought gradually to a red heat after a vacuum is made 
in the tube. Cooling the mass in vacuo, we pour the 
contents of the tube into a capsule containing acidu­
lated water, then filter and concentrate rapidly under 
pressure so as to avoid overheating. The solution, 
which has at first a dark green color, becomes lighter 
and deposits a green crystalline powder, and this is 
dried and examined. When seen under the microscope, 
the powder shows hexagonal crystals of a fine emerald 
green. Analysis shows the new body to have the 
formula TaCI" 2H,O. This compound is soluble in 
water when freshly prepared ; it is but slightly soluble, 
however, and more so in hot solution. When left in 
the air the solid product is changed to a brown body, 
while keeping its crystalline form. Heated in air upon 
platinum foil it decomposes at a red heat with incan­
descence, giving off chlorine and leaving tantalic anhy­
dride. The green crystalline body treated with nitric 
acid does not give tantalic acid, but a reddish brown 
powder which seems to be formed by an oxidation 
coming between the tantalic anhydride and the sub­
oxide above mentioned. Nitric acid or bromine water 
transforms the green solution into a red liquid which 
tin chloride restores to the green color. 

Up to the present, but a single combination of silicon 
and tungsten has been made: The two elements, 
heated in the electric furnace, give a compound of 
metallic appearance which is crystalline and hard 
enough to scratch the ruby. It corresponds to the 
formula Si"Tu,. M. Ed. Defacqz now succeeds in form­
ing a new silicate of tungsten having the formula 
Si,Tu. It is prepared by two different methods. In 
the first, silicide of copper is heated in the electric fur­
nace with amorphous tungsten prepared by reducing 
tungstic anhydride by hydrogen at a red heat. We 
take 90 parts silicide of copper and 10 per cent of 
tungsten, heating for one minute with a current of 900 
amperes and 50 volts. The metallic mass is then 
treated by nitric acid and soda, and we finally have a 
residue of small crystals, which form the new body. 
The alumino-thermic process can be also used, taking 
calcined silica 180 parts, tungstic anhydride 45 parts, 
fiowers of sulphur 250, and powdered aluminium 200 
parts. After igniting the mass in a crucible and cool­
ing, we have a metallic ingot from which the new com­
pound can be separated. As regards its properties, the 
silicide of tungsten appears in J.he form of fine pris­
matic needles, which are very brilliant and of a light 
gray color. Its density is 9 .4  at the freezing point. It 
is non-magnetic. Chlorine attacks it easily at about 
450 deg. C. forming chloride of silicon and hexachloride 
of tungsten. When heatE'd in air to 900 deg. C. it is 
not changed. Copper decomposes it at 1,200 deg., form­
ing silicide of copper and also tungsten. Gaseous 
hydrochloric acid has no action upon it at a red heat, 
nor most of the other acids. A mixture of hydrofluoric 
and nitric acids attacks it violently, leaving a residue 
after calcination of tungstic anhydride. Oxidizing mix­
tures such as alkaline nitrates and chlorates will dis­
solve it when heated above their fusin!1; point. 



THE LARGEST ARCH BRIDGE IN THE WORLD, 
An important feature in the costly improvements 

being carried out by the Pennsylvania Railroad in and 
around New York is the building of a connecting rail­
way for uniting the systems of the Pennsylvania Rail­
road and the New York, New Haven and Hartford 
Road. This connection will be made by means of a 
erossing of the East River, the most important feature 
of which will be an arch bridge (the largest in the 
world) of about 1,000 feet span. The plans for this 
bridge have been recently submitted to the Municipal 
Art Commission for its ap-
proval, in accordance with 
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apart, and the longitudinal portion of the floor system 
eonsists of eight lines of stringers, or two beneath eaeh 
of the four lines of railroad track. Above the stringers 
is laid a solid wood floor of creosoted 8 x 8-inch tim­
bers, packed tightly together, and calked. Upon this is 
14 inches of stone ballast, in whieh are imbedded the 
cross-ties of the regular Pennsylvania } • .• ilroad stand­
�rd track system. It should be mentioned here that 
the floor beams are the heaviest ever built for a bridge, 
the section of the bottom flange of the girders at the 
center being 6� by 24 inches, or 150 square inches. 

the franchise granted by 
this city to the company. 
The great steel arch will 
form part of a steel via­
duct, itself the largest of 
its type in the world, the 
whole length of the struc­
ture, from abutment on 
Long Island to abutment 
in the Bronx, being 17,000 
feet, considerably 0 v e r 
three miles. With a wide, 
sweeping curvE), the via­
duct will pass over Hen 
Gate, Ward's Island, Little 
lIell Gate, Randall's Isl-

t.INES OF SrfllN'7£RS' 

and and Bronx Kills. It  

be built into the floor of the bridge, will be laid in the 
planes of the arches in a straight line from each box to 
the abutment. 'Upon the top of the abutment will be 
erected two temporary rocker posts, and over these 
will pass the wire cables or eyebar chains, as the case 
may be, which will be used during erection to carry 
the load of the arches until they meet at the center of 
the span. The four lines of stringers will act as com­
pression members, and prevent the movement of the 
dead-weight anchorages under the pull of the erection 
cable, which latter will reach a maximum figure, when 

---_. __ ... 

the arches are well out to 
the center of the span, of 
3,000 tons for each arch. 
The overhanging arches 
will be held against wind 
pressure during erection 
by means of two cables 
carried down to anchor­
ages, on each side of the 
main abutment. 

will be not only the long­
est, but considerably the 
heaviest steel bridge in ex-

Diagram Showing the Arrangement of the Anchorage, Cables, and Rockel' Towel' to be Used in 
Erecting the Arch by Overhang. 

After the elosure of the 
arch, the suspenders will 
be attached at their upper 
ends to the panel points of 
the arches;, and to their 
lower ends will be riveted 
the floor beams. Upon the 
floor beams will be built in 
the whole floor system, 
with its stringers, wind 
bracing, wooden floor, etc. 

istence, over 80,000 tons of steel being needed for its 
construction. With its completion, the city of New 
York will find itself in possession of an all-rail route 
between New England and the South and West. 
Through trains from Boston may then run to New 
York, Philadelphia, Baltimore, and Washington, Palm 
Beach, New Orleans, Chicago, St. Louis, or any other 
southern or western city without leaving the rails. 
Hitherto cars for such through trains have been fer­
ried around Manhattan Island from the Bronx to Jer­
sey City. 

The steel arch which will span the waters of Hell 
Gate will have a clear span between abutments of 
1,000 feet, made up of twenty-three panels of abput 42V2 
feet between centers. The depth of the truss at the 
ends will be 140 feet; at the center, 40 feet ; and at the 
quarters 66 feet. The reverse curve of the upper mem­
ber of the arch at either end is explained by the neces­
sity of raising the top member of the portal to a suf­
ficient height above the tracks to allow head room for 
the trains. At the quarters, the height has been pur­
posely made such that no increase in the sections of 
the arch members is required to meet the bending 
strains due to one-sided loading. To this end the 
height, here, has been made greater than one-quarter 
the rise of the arch, which latter is 220 feet. From 
this it will be understood that the reverse curve of 

Wind bracing is carried in the plane of the upper 
and lower arches from bearing to crown ; but the main 
wind bracing is carried in the plane of the roadway, 
and it is arranged as a cantilever truss system. The 
contra-point and expansion joint of the cantilever are 
located six panels from each end of the arch ; so that 
the temperature strains of the suspended floor system 
will in no way affect the arches-in other words, the 
temperature stresses of the arch and the floor have 
been made independent of each other. The maximum 
eompression in the arch is found at the bearing, where 
it amounts to 16,800 tons, decreasing from that to 13,-
600 tons at the crown. This compression is that due 
to the combined dead and live load, wind pressure, 
!lnd temperature stresses. 

The abutments of the arch will be monumental stone 
and concrete towers, which will serve to divide the 
arch bridge proper from the steel viaduct which forms 
the approaches to it. The base of the tower will be 
huilt of granite ; and it will rest on foundations of a 
very hard gravel at a depth of 20 feet below the sur­
face. The upper portion of the towers will be built 
of molded concrete, and, as will be seen from our il­
lustrations, the design of these towers is simple. mas­
sive, and dignified, and altogether harmonious with the 
design of the great arch itself. 

An interesting feature of this bridge is the method 

The bridge has been de-
signed to carry on each of its four tracks a load 
equivalent to two locomotives, each with a concen­
trated load of 52,000 pounds on each of the four 
drivers, the total weight of each of the two engines be­
ing 190 tons, followed by a train load of 5,000 pounds 
to the lineal foot. This would be equivalent to loading 
the whole of the four tracks from end to end of the 
arch with trains made up of heavy freight locomotives; 
and so stiff is the arch that under this load, the de­
flection at the center would be only three inches. 

The three-mile viaduct will be made up of spans of 
from 70 to 100 feet, carried mainly on four-column 
rocker steel bents ; but at every 800 feet of the viaduct 
there will be a massive stability pier of concrete, and 
also an expansion joint. It is estimated that the 
bridge can be built in two and one-half years, and at a 
probable cost of $12,000,000. 

This handsome structure was designed by Mr. Gus­
tav Lindenthal, the former Bridge Commissioner of 
this city, to whom we are indebted for assistance in 
the preparation of the present article. 

• 1 • •  
Gold Varnish Cor Gilding Picture and Mirror 

Frantes. 
a. 1,250 parts by weight of pale shellac, 500 parts 

of sanda rae, 250 parts of gamboge, 175 parts of the 
palest red sanders, 130 parts of Venice turpentine, 

Span 1,000 Feet, Width 81 I<'eet, Rise of Arch 220 Feet, Maximum Depth of Truss 140 Feet. 

THE LARGEST ARCH BRIDGE IN THE WORLD. CROSSING EAST RIVER AT HELL GATE, 

the top member of the arch is strictly the result of 
the contingencies of the design. The lower arch mem­
]:>er has a section of 9 feet by 6 feet at the bearing and 
5 feet by 5 feet at the center, the width decreasing 
evenly from the bearing to the crown. The struts are 
nIl riveted box sections, and the suspenders consist of 
eight heavy angles laced together. 

The floor system is built on the customary method 
of heavy cross girders and longitudinal stringers. The 
floor beams are 8 feet in depth by 80 feet in length. 
The main arches are placed in vertical planes 60 feet 

of erection, which will be carried through without the 
assistance of any false work in the whole 1,000 feet of 
its length. The arch will be built out in two halves 
simultaneously from each .abutment, the steel work be­
ing guyed back to an original system of anchorage 
constructed in the following manner : At a distance 
of 507% feet inshore from the abutment two huge 
wooden boxes or caissons, 12 feet wide, 42% feet long, 
and 50 feet high, will be erected on the surface of the 
ground and each loaded with 850 tons of pig iron. 
Four lines of the stringers, which will subsequently 

5,000 parts of alcohol. b. 1,250 parts of pale shellac, 
500 parts of sandarac, 5 to 8 parts of aniline yellow ( or 
better, chinolin yellow), 175 parts alcoholized red 
sanders, 130 parts of Venice turpentine, 5,000 parts of 
alcohol. The coloring substances and shellac solu­
tions to be filtered through filter paper, the resinous 
solutions, after settling a few days, to be passed 
through a closely-woven fabric . .  Each ingredient must 
be dissolved separately, then, after filtration or set­
tling, mixed with the others, and the whole thoroughly 
stirred together. 
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THE TWO COMPETITORS IN THE MOTOR BOAT RACE 
TO BERMUDA. 

The first long-distance race for sea-going motor 
boats over the 700-mile stretch from New York city to 
the island of Bermuda starts upon June 8. A hand­
some $1,000 trophy was offered last fall by a member 
of the New York Yacht Glub, but unfortunately there 
was not the response expected from owners of motor 
craft, and but two competitors will start in the race. 
These boats are shown in our illustration, which de­
picts in the foreground Mr. Eben Stevens's new 59-foot 
cruiser the "Ailsa Craig," and in the background, Mr. 
Peter Shields's 60-footer "Idaho." The former of these 
two boats was designed by A. Cary Smith, the well­
known naval architect, and built by Purdy & Collison 
at City Island, while the "Idaho" was designed and 
built by Stearns & McKay, of ,Marblehead, Mass. 

The "Ailsa Craig" should be by far the faster boat, 
as she is fitted with a 70-horse-power Craig, 4-cylinder, 
4-cycle engine of 9-inch bore by 10-inch stroke, while 
the "Idaho" has a similar. "Standard" engine of but 
25 horse· power. The former boat's dimensions are as 
follows: Length over all, 59 feet 2 inches; length on 
water line, 59 feet; beam, 10 feet; draft, 4 feet 6 
inches. The hull is constructed with four water-tight 
bulkheads, and there is a total sail surface of 320 
square feet carried. 

The principal dimensions of the "Idaho" are as fol­
lows: Length over all, 60 feet; length on water line, 
53 feet ; beam, 12 feet 3 inches; draft, 3lh feet. A total 
sail surface of 300 square feet is carried. This boat 
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seconds, at an average speed of 40.9 miles an hour. 
The next best time was made by Mr. Walter C. White 
in his own steam machine, who covered the distance 
in 1 minute 49 4-5 seconds, thereby beating the best 
time made a year ago by 21 2-5 seconds. This time 
corresponds "w an average speed of 371-4 miles an 
hour. The third best performance was that of a 
Stanley steam runabout, which made the climb in 
1 :  56 4-5, at an average speed of 35.32 miles an hour. 
The best time made by'a gasoline car was 1 : 59 2-5, 
which was the performance of a 60-horse-power Math­
eson. This corresponds with an average speed of 34.26 
miles an hour, Two 30-horse-power Stearns machines 
obtained first and second places in the race for stock 
touring cars of all prices and horse-powers. The times 
of these two cars were 2 : 16 4-5 and 2 : 19 2-5 respec­
tively. , A 50-horse-power 6-cylinder Chadwick stock 
touring car made the climb in 2 :  02 3-5, while in the 
free-for-all a 60-horse-power Thomas was second in 
2 :  011-5, and a 25-horse-power Pope-Hartford fourth in 
2 : 06 4-5, 

At the hill climb on Sport Hill, near Bridgeport, 
still faster time was made. This hill is a mile long, 
It has several rather sharp turns and an average 
gradient of about 15 per cent. A Stanley steam run­
about made the climb in 1: 24 2-5, and was tied by a 
40-horse-power Locomobile of the 1908 type. This 
corresponds to an average speed of 42,65 miles an 
hour, The Stanley steam machines in both tests were 
driven by amateurs, while the gasoline cars were 
driven by experts. The Locomobile just mentioned 

contestants were allowed to replenish their gasoline 
and water only once. 

The third annual Tourist Trophy race was run on 
the Isle of Man on May 30. The roads were very bad 
on account of rain, and the contestants were there­
fore allowed an extra gallon of gaSOline, There were 
twenty-two light touring cars in this race, and only 
two of them finished the 241.7-mile course on their 
fuel allowance, These were a 20-horse-power Rover, 
which won in 8 hours, 23 minutes, 27 seconds, at an 
average speed of 28.81 miles an hour, and the 16-20-
horse-power Humber, whose t.ime was 8 hours, 35 
minutes, 17 1-5 seconds. Last year the race was won 
by a Rolls-Royce car at an average speed of nearly 
40 miles an hour. But two of the heavy touring cars 
finished in the 201.42-mile race, which was held at the 
same time. These were a 30-horse-power Humber, 
which won in 7 hours, 11 minutes, 1 second, at an 
average speed of 28.03 m. p, h., and a 25-horse-power 
Gladiator, the time of which was 7 hours, 31 minutes, 
35 1-5 seconds. 

• 'e, • 

Demonstration of Vanadium Steel for Automv bile 
Construction. 

That the introduction of vanadium in the making 
of special alloy steels for automobile construction has 
created a mild sensation in metallurgical circles was 
evidenced by the presence of an even dozen of the most 
famous steel experts in this country at the plant of 
the United Steel Company at Canton, Ohio, recently, 
when the second heat of vanadium chrome steel was 

THE TWO CRUISING MOTOR BOATS ENTERED IN THE RACE TO BERMUDA. 

is a particularly comfortable cruiser, with a large cabin. 
engine room, and galley, and two good-sized staterooms, 
Her interior is finished in mahogany. She has a com­
plete electric lighting outfit, and a powerful search­
light. 

The race will start at 3 p, M, from the Motor Boat 
Club of America's station on the Hudson River at the 
foot of West 108th Street, and it is expected that the 
boats will finish some three days later at a stake boat 
off St. David's Head at Bermuda, The distance is 650 
nautical miles. Although there are but two competi­
tors, these should serve to demonstrate the usefulness 
of the motor boat as a sea-going pleasure craft, since 
these two pioneers have been designed and built for 
this special purpose. 

••• • 
.i.utomobUe Note ... 

Many automobile events were held on Decoration 
Day and the days preceding and following, both here 
and abroad. These consisted of endurance tests, hill­
climbing tests, and track races, and the results of 
some of these events are given in the following notes. 

Two hill-climbing contests were held on Decoration 
Day, one at Wilkesbarre, Pa., and the other near 
Bridgeport, Conn. The contest at the former place 
was the second annual one up the side of the Wilkes­
barre Mountain, The course was 6,000 feet in length, 
with a total vertical rise of some 700 feet, the average 
grade being about 15 per cent. The fastest time up 
this incline 1Vas made by a Simplex-Peugeot motor 
bicycle, which covered the 6,000 feet in 1 minute 40 

was piloted by Joseph Tracy. Some of the best times 
made by other cars at the Bridgeport hill climb were 
1:30 2-5 ( 39,82 m, p. h. ) made by the new 70-horse­
power Thomas runabout, and 1: 32 3-5 made by the 
50-horse-power 6-cylinder Stevens-Duryea, A Stearns 
and a Pope-Hartford car both came to grief at some 
of the turns. The cars were badly damaged, but the 
drivers and the spectators were not injured, 

The Long Island Automobile Club conducted a 294-
mile endurance test on Long Island on May 30 and 
31. Twenty cars started and nineteen finished, ten 
with perfect scores. These were a Cadillac and Max­
well runabout and Columbia, Oldsmobile, Pope-Hart­
ford, Matheson, Packard, Pope-Toledo, Pierce-Arrow, 
and Winton touring cars. Although the test was not 
a particularly strenuous one, since the roads of Long 
Island are noted for their smoothness, yet it is inter­
esting to note that the cars which were penalized lost 
points for such insignificant troubles as carbureter 
adjustments, broken fan, and examining an engine. 
The only accident was that of a Haynes touring car, 
which skidded In making a sharp turn and broke a 
rear wheel. 

The first endurance contest of the year to be held 
on the Pacific coast took place May 19. The start 
was made from San FranciSCO, and the test was made 
over a 98·mile course in San Mateo County. Thirty­
four cars started, and fifteen of these, including two 
Reos, two Ramblers, three Bu!cks, a Maxwell, a 
Haynes, a Pierce-Arrow, a Glide, a Premier, a Stude­
baker, and an Elmore, secured perfect scores. The 

poured, This second heat was a world's record, inas­
much as it exceeded by 5 tons former heat 'of 40 
tons, both of which were for the Ford Motor Company, 

The experts watched the entire course of making the 
steel from the ore through all the various stages; then 
through the process of rolling, and finally forging into 
automobile axles. They were particularly pleased at 
the splendid manner in which the steel acted, Some of 
them had feared that difficulties would develop when 
it came to forging, similar to those which arise in 
forging nickel steel. This fear proved to be entirely 
without foundation, Not only could the steel be forged 
in one heat, whereas nickel requires fifteen to twenty, 
but the dies stood up as well under the work as in 
forging ordinary low-carbon steeL The finished pro­
duct showed remarkably fine and uniform texture. A 
final analysis of the steel proved that the r�sult was a 
success from that standpOint also, and that this 45-ton 
heat made in open-hearth furnaces is equal to the 
best that has ever been produced in the small experi· 
mental furnaces or crucibles. 

•• e, • 

In Ohio during 1906 there was one life lost for every 
214,279 tons of coal mined, whereas in 1905 it was 
226,628 tons, showing, states the Engineering and Min­
ing Journal, the increased danger to which the miner 
of the present day is subjected, and the necessity for 
new mining legislation in order properly to protect 
those who work underground, There was one life lost 
for every 366 persons employed. 



4. l1Iicroscope for Demonstration. 

BY DR. H. LEBRUN. 
The great progress that has been made in microscopy 

within the last thirty years is known to the layman 
only by hearsay. Few persons except scientists and 
physicians have seen more than a glimpse of the new 
world revealed by the microscope, and popular ideas 
on the subject are vague and often erroneous. 

A school may have a few microscopes, but it cannot 
afford to possess many of these costly instruments. 
As many slides as there are microscopes can be shown 
to a class. Then the slides must be replaced by others. 
I have devised means of obviating this tedious and 
unsatisfactory procedure and enabling each student to 
examine fifty microscopic preparations in succession 
without loss of time. One form of apparatus, em­
ployed for low powers, consists of a binocular micro­
scope mounted on an American stereoscope box in 
which the slides are carried on an endless band and 
moved by turning a crank. The oblique top of the 
box bears two superimposed plates which can slide in 
directions at right angles to each other. The micro­
scope, attached to the upper plate, can thus be brought 
over any pOint of the object. At the bottom of the 
box is a drawer in which the microscope and its ac­
cessories are kept when not in use. This apparatus 
permits a series of microscope objecfs to be viewed 
quickly and conveniently by many persons in schools, 
lecture rooms, museums, and exhibitions. 

For powers higher than 70 I employ an ordinary 
monocular microscope with a specially contrived stage, 
and a number of objects mounted in a circle or a spiral 
on a single large plate of glass. I have devised a 
microtome which automatically deposits successive sec­
tions in the manner specified. The stage may be con­
structed either to bring the microscope over any par­
ticular preparation or any point of it by means of two 
mutually perpendicular sliding movements, as in the 
first type of apparatus, or to bring any desired point 
under the fixed microscope by the combination of a 
rectilinear and a rotary movement of the glass plate. 
In either case the movements are controlled and reg­
istered by graduated scales so that any pOint can 
easily be found again. 

Convenience and economy of time and money are 
not the only advantages offered by these new arrange­
ments. A very instructive series of related objects, 
such as the successive stages of development of a dis­
ease germ or successive sections of an embryo, can be 
arranged on a single plate, which will thus illustrate 
a whole organism or the entire .history of a disease. 

All these devices can be applied with equal advan­
tage to projection microscopes.-Translated for the 
SeIEN�'IFIC AMERICAN from Umschau. 

.. f e  . ..  
Factor .. oC Safety-or of Ignorance. 

By DR. JOHN BESSNER HUBER. 
The student of biology discovers an expenditure of 

cosmic forces far beyond the requirements of  sentient 
creatures. Nature is never a niggard ; but is on the 
contrary amazingly extravagant in her provisions. 
The roe of a single fish, for instance, contains often­
times millions of potential fish lives of that particu­
lar species. Medical history furnishes countless in­
stances of such physical endurance as argues enormous 
reserve potentialities. The fiagellants were, under 
stress of intense emotions, able to submit to most 
dreadful scourgings, such as one would in our day con­
sider impossible to be survived. In those mental epi­
demics in the middle ages when the victim danced, 
there were swaying circles which, during many hours 
together, manifested strength hardly conceivable to us 
moderns. 

In times quite modern the "Convulsionnaires" were 
wont to bend their bodies in bridge fashion, and to 
permit very heavy weights to be dropped upon their 
tense abdomens. Lying thus they could bear planks 
having several men sitting upon them. 

Who is not thrilled in reading how Napoleon led 
his army across the Alps, to the point where his troops 
believed themselves absolutely spent; not another step 
could they carry their panting bodies. But here that 
magnificent, though untutored, psychologist had his 
band play "La Marseillaise." Its strains amid those 
snow-capped heights were a mighty stimulus to cour­
age and patriotism, whereby such reserve strength was 
awakened as the rank and file had not dreamed them­
selves posse::;sed of ;  so that with triumphant shouts 
they finished the titanic task their general had laid 
upon them. 

The saying, "the half of his strength he put not 
forth," argues a latent potontiality which is the secret 
of the influence that maL.Y notable men are able to 
exert. It is in every one's experience that under 
stress of fright or under the· insniration of great affec­
tion or other tremendous emotion, things have been 
accomplished of which one would never have imagined 
himself capable. And physicians especially know that 
most men and women complete the span allotted to 
them by Nature, despite the many diseases, despite 
accidents and other untoward circumstances to which 
they are during their lives subjected. 

Scientific ADlerlc8.n 

There are, then, in our bodies forces in reserve, often 
unsuspected, which avail in times of undue stress and 
strain, and by means of which a fairly normal condi­
tion is preserved despite many inimical agencies. This 
must have been realized from time immemorial by 
observing physicians; but probably no very scientific 
recognition has ever been taken of the matter until 
Dr. S. J. Meltzer recently addressed the Harvey Soci­
ety of New York city on "The Factors of Safety in 
Animal Structure and Animal Economy."* 

Meltzer borrows the term "factor of safety" from 
the mechanical engineer, who thus designates the mar­
gin of safety required in constructing engines, bridges, 
houses, and the like. If, for instance, the tensile 
strength of boiler steel plates and stay bolts is 60,000 
pounds to the square inch, the actual stress which is 
allowed for the work of the boiler should not be more 
than 10,000 pounds per square inch for the plate and 
not more than 6,000 pounds per square inch for the 
stay bolts-which means that the stress to which the 
plates may be exposed in the boiler should be only one­
sixth or one-tenth of the actual strength of the steel. 
The factors of safety are here said to be six for the 
plate and ten for the bolts. In mechanics, then, it is 
calculated that the structures should be capable of 
withstanding not only the stresses of reasonably ex­
pected maximum loads, but also those of SIX or seven 
times such loads. The factor of safety is founded upon 
finite human ignorance of what might happen, and 
upon a wise and very praiseworthy desire to provide 
against such contingencies. Wherefore these factors 
are oftentimes termed factors of ignorance. And, with 
regard to the human machi.ne, the latter term would 
seem rather the preferable one. For this machine is, 
by comparison with those constructed out of inorganic 
materials and worked by men, of complexity quite 
infinite. It is, of course, much more difficult to foretell 
the possible strain, the stress of environment, acci­
dents, the attacks of parasitic organisms, and the 
myriad other agencies hurtful to the human machine, 
many of which we are powerless to prevent, concern­
ing many of which we are in ignorance-ignorance, 
we are however proud to say, which is yearly becom­
ing more and more dissipated. 

. . ) . 
IlDproving tbc Liverpool Challllel. 

To keep the Crosby channel in a navigable condi­
tion, Liverpool is now annually expending $150,000 in 
dredging and $50,000 additional is required for dredg­
ing at the landing stage to enable the great ocean-go­
ing steamers to proceed alongside the stage to disem­
bark their passengers. The original provision called 
for a minimum channel depth at low water of 36 feet. 
Most of the large Atlantic liners draw approximately 
30 feet. Sand accumulations have reduced the chan­
nel depth at low water to 28 feet, and several large 
steamers have recently grounded. T::"e dock board, 
recognizing the danger to navigation and anxious to 
remove the obstruction, has decided to expend a large 
amount of money for the construction of a training 
wall on the south face of Taylor Bank. 

The training wall will be nearly two miles long, 
and will consist of huge blocks of concrete, requiring 
several years to complete and many thousands of tons 
of stone and cement. The object of the wall is not only 
to prevent the narrowing of the channel, but to produce 
a sufficiently powerful scour to do away with the ac­
cumulations of sand patches. The engineers who are 
to execute the work believe that the flood tide in strik­
ing the western portion of the wall and curving with 
the wall sharply to the southward and eastward will 
eat away the northern portion of Askew Spit, and that 
the ebb tide in striking the southeastern portion and 
following the trend of the wall will assist materially. 
It is also believed that the western portion of Taylor 
Bank will be cut away. If the training wall fulfills the 
anticipation of its designers, a very much straighter 
and a considerably deeper channel will be provided, 
and the facilities for navigation will be greatly im­
proved. 

Interestillg Tests with an ,luton1obilc Spark Coil. 

Some interesting experiments were made recently 
in Englahd in connection with a test of a synchronized 
ignition system employing a single spark coil with 
vibrator for use with a 6-cylinder motor. A 6-volt 
battery was used in order to compensate for the extra 
resistance introduced in the circuit in the form of a 
hot-wire ammeter. . The first peculiarity noticed was 
that the current consumption ir:creased from 1.42 am­
peres at a commutator speed of 200 R. P. M. to 1.62 
amperes at a speed of 1,000 R. P. M. (or 6,000 contacts 
per minute ) .  At still higher speeds it diminished, as 
one would naturally expect it to do, the consumption 
at 1,400 R. P. M. being but 0.98 ampere. 

Another interesting fact discovered was that at 900 
R. P. M. of the commutator ( corresponding to 1,800 of 
the engine) the vibrator ceased to operate, and but a 
single spark was obtained at each plug when the cir­
cuit was broken at the commutator. At this spee<l the 
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commutator was making 90  contacts per second. As 
at a commutator speed of 500 R. P. M. and a current 
consumption of 1.5 amperes the vibrator is stated to 
have made from 150 to 160 vibrations per second, or 3 
vibrations for each contact, it can be readily seen that 
a point would soon be reached where the vibrator 
would make only two and then one vibration per con­
tact, and finally none at all . .  Thus it can be seen that 
by making the contacts short enough and using a 
single coil with vibrator, the vibrator will automatic­
ally cease working at high speeds, and the simpliCity 
of a coil without vibrator will be obtained. It might 
be necessary to fit a: second condenser to take care of 
arcing at the contacts, however. 

A test was made to ascertain the maximum commu­
tator speeds with which a regular succession of sparks 
could be obtained at the plugs when the latter were 
submitted to different compression pressures. These 
were found to be 1,600, 800, and 160 R. P. M., with 
compressions of 70, 110, and 150 pounds to the square 
inch respectively. 

In order to show that the spark coil would stand a 
high temperature, it was placed in an oven and grad­
u.ally raised to a temperature of 180 deg. F. After two 
hours' submission to this heat test, the coil would still 
work, although it gave a somewhat attenuated spark. 
At ordinary temperatures, the insulation resistance 
between the primary and secondary windings was 
found to be 0.2 megohm with a testing pressure of 
200 volts. 

. I .  I • 
The Agassiz Centenary. 

A few weeks ago the birthday of Audubon was cele­
brated-perhaps the keenest and most loving observer 
of birds and quadrupeds our land has known. On 
May 23 the world commemorated the second centenary 
of Linmeus, the founder of modern botanical science 
and of nature study in the vegetable kingdom. On 
May 27, Harvard University celebrated the centenary 
of the birth of Louis Agassiz, who must be ranked 
among the foremost nature students and nature teach­
ers of all lands and times. The exercises were held 
in Sanders Theater, with Col. Thomas ·Wentworth Hig­
ginson as the presiding officer. Col. Higginson gave a 
short address, filled with personal memoirs of the natu­
ralist and teacher, and was followed by President Eliot. 

Other speakers were Prof. A. Lawrence Lowell, of 
Harvard; Dr. J. C. Gray, of the Harvard Law School, 
and Prof. W. H. Niles, of the Massachusetts Institute 
of Technology. A number of letters, written by Agassiz 
to former pupils, were read by Prof . .T. L. "\Vinters, of 
Harvard, and there were also readings of poems on 
Agassiz written by Longfellow and Whittier. 

On May 30 a tablet in Agassiz's honor was unveiled 
in the Hall of Fame for Great Americans-one of only 
three thus far given to Americans of foreign birth. 
He is worthy of that honor, and of remembrance and 
emulation by every one who prizes a knowledge of the 
truths of natural history and of the principles upon 
which the material world is ordered. 

Nature lovers and nature students, who nowadays 
seem to comprise about ninety-nine one-hundredths of 
the community, might well regard ' the present month, 
especially in the present year, with peculiar interest. 

Artificial Copper. 

Dr. Ira Remsen, president of Johns Hopkins Univer­
sity, according to newspaper reports, is authority for 
the statement that Sir William Ramsay has discovered 
a method of making artificial copper, and that the 
great discovery will be made known to science when 
Sir William will read a paper on the subject before the 
Royal Chemical Society of Great Britain. 

Prof. Remsen has a private letter from the famous 
Englishman, stating that Sir William has succeeded 
in accomplishing what"'to other chemist has ever been 
abl& to do-the segregation of one element from an­
other and the production of copper by the synthetic 
or combining process from the elements sodium, 
lithium, and potassium. A combination of these ele­
ments when treated with radium vapor gives as a 
product copper sulphate, which is readily "broken 
down" into copper. Such is the substance of his experi­
ments. The discovery, if true, is of so startling a 
nature that we must withhold judgment until the publi­
cation of Sir William Ramsay's paper. This brief pre· 
liminary note is published merely for what it is worth, 
and not as a verification. 

. . . � . 
Oil, states Power, is not a fuel that is, so to speak, 

indigenous to this country. Yet if all our bituminous 
coal were properly utilized by the extraction of the by­
products, it is possible that there would be a large 
available supply of tar, which is an excellent liquid 
fuel. Oil fuel needs no manual labor, and men tired 
out with firing coal many hours on stretch can be re­
placed by mechanically-supplied liquid fuel. It is not 
surprising, therefore, that the admiralty are having 
built at Chatham three 500-ton oil fuel lighters for 
service at Sheerness, pending the erection of four 
5,000-ton steel oil tanks for the Medway, 
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Another Letter on Repairing Rr oken Shafts. 
To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the article in the SCIENTIFIC AMERICAN 

of March 23 entitled "A Quick Method of Repairing 
Broken Shafts," the writer would suggest that a 
tapered stud be used instead of a straight one. This 
would give more nearly the full strength of the shaft, 
and would make a joint such as is used on drilling 
tools for oil wells. These joints are known to be very 
strong, and to stand hard usage. If then after this 
joint is tightly made up, holes are drilled around 
it, and steel pins driven in, keying it together, it is 
doubtful if it would ever show weakness. Although 
the writer has never had experience in work of this 
kind, he offers this suggestion for what it may be 
worth. A. B. CARLL. 

Boothwyn, Pa. 

A CurIous Accidental "'elding of Steel Sbafting. 

To the Editor of the SCIEN'l'IFIC AMERICAN : 

A very curious accident occurred recently in a 
large cotton mill near Moscow. From a steam engine 
of nearly 1,500 horse-power, 350 horse· power is tran�­
mitted by ropes to one of the stories of the mill. The 
driven shaft makes 320 revolutions per minute. 

The main shafting in the rope drive is arranged ac­
cording to the accompanying sketch, the power from 
the flywheel being transmitted by ten ropes to the 
rope pulley on the first shaft, then by a pair of bevel 
wheels to the second shaft, and then by a WiiIlfel's 
friction clutch to the third shaft, and from the rope 
pulley on this shaft to the rope pulley on the line 
shaft in the mill. 

By some mistake of the fitter, the second shaft was 
put too close to the third shaft, so that it touched the 
latter, and all the pressure from the bevel wheel was 
transmitted directly to the end of the third shaft. 

One Saturday morning the first bearing on 
the third shaft, a, became warm. The engi­
neer, wishing to cool it, loosened the clutch 
and thus stopped the third shaft. Thus all 
the pressure from the rotating second shaft 
became applied to the end of the third shaft. 
Both shafts have the same diameter, 170 milli­
meters ( 6 %,  inches ) .  

As the pressure from the bevel wheel on 
the shaft was considerable, and the shaft was 
making 320 revolutions, in a few moments the 
touching ends of the two shafts between the 
two halve,;; of the clutch were heated, not only 
to a red heat, but to the welding point as well, 
so that the liquid iron spurted to the walls. 
The engineer became very much frightened 
and signaled to stop the engine, and thus both 
shafts became completely welded together. 

After the shafts were cooled, the engine was 
started again, but both shafts revolved to· 
gether, notwithstanding that the friction 
clutch was open. The bearings did not be­
come heated, thanks to the fact that both 
shafts were welded in exact alignment, so the 
mill was run till night, and all the usual machinery 
working from this shaft and taking 350 horse-power. 

Next Sunday the �hafts were lifted by their free 
ends, together with the bevel wheel, the clutch and 
the pulley, and though they weighed some tons, the 
welded joint did not separate. So it was decided to 
If.ave them in the welded state till the new shafting 
is ready. 

Since that time, for more than a month, the shaft 
has been working satisfactorily with opened clutch, 
transmitting all the power without difficulty. 

P. N. BocKARon', M.E. 
Mockba, Russia. 

• t • • • 
Tbe Salvage of Ships. 

To the Editor of the SCIENTIFIC AMERICAN : 

It may be considered presumptuous in a layman to 
make suggestions in the matter of naval construction, 
but I cannot recall that I have seen any such method 
described in any scientifi.c or other publication as the 
one I am submitting in this communication. The 
branch of construction to which I propose to refer does 
not cover ei ther the actual designing, model, or mach­
inery of ships, but relates solely to the salvage of the 
vessel in the case of accident by collision or running 
aground. In modern construction, I understand that 
ships are built with numerous watertight compart­
ments, any two of which may be filled without result­
ing in serious danger to the vessel. This system is 
certainly a good one, and has been proved so in many 
instances, while in others it has not had the effect of 
saving the vessel from total loss. The scheme of con­
struction I would advocate is merely an extension or 
improvement on the present system, and I claim would 
have the effect of saving many vesseis that, under ex­
isting circumstances, would be totally lost. 

As a solution, to some extent, of the problem of ren-
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dering vessels safe from damage or total loss through 
collision or grounding, I would suggest, in the first 
place, that the main deck or first deck above the load 
waterline of every passenger steamship, battleship, and 
cruiser should be built airtight and of sufficient 
strength to sustain a pressure of air below that deck 
that would keep the vessel afloat, even if the bottom 
were perforated alongside the keel in every compart­
ment. That would mean, of course, that the deck 
would have to be so built that every opening could be 
hermetically sealed, so to speak, and in the shortest 
possible time. E'ach compartment should be separate 
and independent of the other. Each of the compart­
mer.ts should have an airlock, on the same principle 
as those used in the construction of the North and 
East River tunnels in New York city. A gang of lo­
comotive air-brake pumps should be installed above the 
safety deck, operated by gasoline motors, so that they 
would be wholly independent of the ship's power-of 
sufficient capacity to fill any one or all the compart­
ments with air within a short space of time. By these 
means, easy and safe access could be obtained to any 
compartment, and repairs made to the damaged part 
of the vessel. Further, each one of the compart­
ments should be supplied with an electric light system 
and a telephone system, controlled and operated from a 
central point. A vessel equipped in this manner would 
be practically unsinkable, unless broken in two or the 
plates strained in every part of the ship so that the 
air pressure could not be maintained ; and even in the 
former case, if each half of the vessel had its full 
complement of air pumps and other appliances, the two 
halves could be kept afloat independently, but, of 
course, the propelling power would be available only 
in one portion. The additional expense entailed by 
this mode of construction would be comparatively 
small. 

Take the case of the All.an steamship "Bavarian," re­
cently floated in the St. Lawrence River by moons of 
pneumatic pressure. The cost of the vessel was over 
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$1,000,000. She was sold by the underwriters, I under­
stand, for about $30,000. That amount, I estimate, 
would fully cover the cost of installing the appliances 
I have suggested herein ; but assuming it would be 
$100,000, it would be well worth expending to insure 
the safety of a vessel of that class. No vessel, large 
or' small, that traverses the ocean is immune from 
danger by striking derelicts, icebergs, collision with 
other vessels, or running aground in foggy weather or 
in heavy snowstorms, when lights are obscured and 
the reckoning cannot be ascertained, in approaching a 
dangerous coast. 

Provision should also be made for the installation 
of check valves, relief valves, and air gages both 
inside and outside of each compartment, in order that 
persons working under air pressure could regulate the 
supply of air as circumstances might require. 

It would appear to me that sliding doors should be 
used, instead of swinging doors, in all partitions below 
the airtight deck, and that these doors should be kept 
closed except when not actually in use, and that hori­
zontal sliding doors should be used to close apertures 
or hatches in the safety deck. A system of indica­
tors might be installed in the central telephone and 
electric light switchboard r. om which would show, at 
all times, the position of the vertical and horizontal 
doors in each compartment; that is, whether they are 
open or closed. 

I have not gone into any calculations with regard 
to the air pressure that would require to be developed, 
but I would estimate, roughly, that it would be very 
much below thirty pounds to the square inch. 

I venture to prophesy that not one vessel in a hun­
dred equipped in this way would become a total loss in 
case of accident, without taking into consideration 
what is of greater importance, the saving of human 
life. J. E. W. CURRIEH. 

Ottawa, Canada. 
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Tbe Orbit o� the SUD aud tbe S olar System. 

To the Editor of the SCIENTIFIC AMERICAN : 

In the issue of your valued periodical for April 20, 
1907, a letter from a correspondent is printed under 
the title "The Orbit of the Sun and the Solar System." 
It would seem to be well to examine the statement:.; 
of this letter, to see what basis there may be for them 
in the work of astronomers. The larger portion is a 
quotation from an article "in a local publication." Of 
course, there is no objection to "newspaper science" 
when it is true. 

The writer quoted is certain that we are traveling 
toward the star Arcturus, and with a speed of about 
5,000,000 miles a year. He states that we shall be near 
enough to that giant star to experience its awful heat 
in about 25,000 years, and in about 75,000 years more 
we shall be near Polaris, at the other end of the solar 
orbit, where are "thrilling regions of thick-ribbed ice." 
These transitions are to be repeated, we presume, for­
ever. This is all interesting, if true, but the most 
careful researches of astronomers do not give one scin· 
tilla of evidence in its favor. 

Now, as to the speed of the sun in its path, astrono­
mers are agreed that this is about 12 miles a second. 
At this velocity, which is a slow one as velocities go 
in the heavens, we go 1,036,800 miles a day, as any one 
can determine by multiplication, instead of 5,000,000 
miles a year, as the writer states, and nearly 400,000,-
000 miles a year. Yet the stars are so remote that the 
sun will require 68,000 years to cross the space sepa­
rating it from the nearest star at this enormous rate 
of motion. Again, astronomers are agreed that the 
sun is moving toward Vega, and not Arcturus, and that 
it will r€quire the sun 558,000 years to pass by Vega. 
But we shall never pass by Vega, although we are mov­
ing toward it, nor wouJ,d we pass Arcturus, if W€ were n '  
present moving toward that star, since these stars ar-' 
themselves moving, and will not be where they arc 
now when the sun gets where they are now. They 
will be far away from the places they now occupy. Let 

us see how long it would require the sun to 
travel to the place where Arcturus now is. 
The parallax accepted for that star gives its 
distance such that light requires 160 years to 
come to us from him, and that we should go to 
him will require nearly 2,500,000 years at the 
rate of 12 miles a second. In the light of 
such figures a period of 75,000 years becomes a 
mere point of time, a watch in the night. 

The determination of the point in the sky 
toward which the sun is moving is a mat· 
ter of much interest to astronomers, but it is 
one on which no more than a beginning of 
investigation has been made. Herschel, more 
than a hundred years ago, studied the proper 
motion of the stars, and located this point in 
the constellation Hercules. Many others of 
the highest repute, including Struve and our 
own Newcomb, have followed Herschel, and 
have reached a slightly different result, al­
though they do not remove the point very far 
from Hercules. It is now located near Vega 
in the constellation Lyra, or by Campbell at a 

, spot 10 deg. south of this star. The opposito 
l ,oint is near Sirius, and not near Polaris. Any one 
who is interested in this investigation will find a 
statement upon it given in Moulton's "Astronomy," the 
latest and best textbook for students beginning the 
subject. WILLIAM C. PECKHAM. 

Adelphi College, Brooklyn. 
• I .  I • 

TIle Current Supplement. 

The exhaustive paper by Prof. Alexander Graham 
Bell on "Aerial Locomotion," which has been running 
in the SCIENTIFIC AMEIUCAN SUPPLEMENT, is concluded 
in the current issue, No. 1640. In this installment 
Prof. Bell compares Hargrave box kites with tetrahe­
dral kites. Mr. S. E. Worrell writes on ",Recent Im­
provements in Machinery for Drying Different Prod­
ucts." An abstract is published of the paper read 
before the Royal Institution by Prof. H. A. Miers on 
the "Birth and Affinities of Crystals." "Artificial Ferti­
lizers: Their Nature and Function," is the title of a 
splendid discussion of an ever-timely subject by A. D. 
Hall, director of the famous Rothamsted experimental 
station. Dr. George A. Soper writes on "The Sanitary 
Engineering Problems of Water Supply and Sewage 
Disposal in New York city." Since the invention of 
wireless telegraphy many attempts have been made to 
transmit to a distance mechanical effects, as well as 
telegraphic messages, without the use of conducting 
wires, and thus to operate mechanical devices wherever 
situated. Dr. Alfred Gradenwitz gives a review of 
various systems which have been proposed to accom­
plish this end. "Artificial Fireproof Stone" is the title 
of an article giving much practical information. Vic­
tor Quittner discusses modern methods of photometry. 
In 1879 Prof. George H. Darwin propounded the view 
that the moon formerly formed a part of the eartb.. 
Accepting this theory, Prof. William H. Pickering has 
sought to ascertain the place of origin of the moolil on 
the earth. 



MINING IN NEWFOUNDLAND. 
BY DAY ALLEN WILLEY. 

The extent of the Newfoundland fisheries, in which 
such a large proportion of the inhabitants of the 
colony are employed, may have caused the importance 
of its mineral industry to be overlooked to a certain 
extent. As a matter of fact, however, recent investi­
gation has shown that deposits of copper and iron ore 
in various forms are so extensive that the island prom­
ises to contribute a very large percentage of these 
metals to the world's sup-
ply for an indefinite pe­
riod. While gold-bearing 
quartz as well as lead and 
s i I v e r ores have been 
found in various parts of 
the island, the a c e  e s s i­
bility of the iron and cop­
per deposits has caused 
attention to be confined to 
these almost entirely. The 
mining of copper has been 
carried on about f o r  t y 
years, but only recently 
have the beds been worked 
on an extensive s e a  I e_ 
The principal center of 
the industry is in the vi­
cinity of what is known 
as Tilt Cove, near Notre 
Dame Bay, on the north­
ern coast. There are four 
m i n  e s adjacent to Tilt 
Cove, named North, East, 
South, and West respec-

Scientific American 

of large buckets attached to cables wound on drums. 
It is then emptied into tramcars and hauled by ani· 
mal power to the ore dock�. At some of the ore mines 
the deposits are so near the docks, and at such an 
elevation above them, that the loaded cars can be car­
ried to the vessel's side by gravity, being hauled back 
by a cable system. 

At present the output of the three localities referred 
to ranges between 75,000 and 85,000 tons of ore an­
nually. None of it is smelted in Newfoundland, about 

Blast Furnace Plant Smelting Ore from Newfoundland. 
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half being shipped to England and half to the United 
States for this purpose. Nearly all of the deposits are 
found in the serpentine formation, and are in the 
lower Silurian series of rocks. The ore occurs, how­
ever, in a chloritic slate, which lies parallel to the 
serpentine rock. The ore assays as high as 12 per 
cent of pure metal, and the veins have been traced a 
distance of 40 miles in the Notre Dame region. 

It is an interesting fact that the iron-ore deposits, 
which have been worked on a considerable scale, are 

located on islands in the 
b a y  s which indent the 
coast of Newfoundland. 
By far the most notable is 
Belle Isle, in Conception 
Bay, a few miles from St. 
John's itself. The island 
is about six miles long and 
three in width, and appa­
rently is made up almost 
entirely of brown hema­
tite. The formation is 
very similar to that of the 
Michigan iron r a n  g e s, 
since it is close to the 
surface and is revealed by 
stripping off the few feet 
of the earth and rock 
which cover it. In fact, 
much of the deposit has 
been laid bare merely by 
using the pick and shovel. 
When broken out w i t  h 
hand tools it separates in 
the form of rhomboids, 

Iron Ore Shipping Pier at Belle Isle. The Ore is Shipped 
to England and the United States to Be Smelted. 

Piles of Broken Ore at Tilt's Cove Awaiting Shipment. In the Background Can 
be Reen the Crude Galleries Excavated by Hand, Opening Into Copper Deposits. 

tively, according to their 
situation from the town 
itself. The East m i n  e 
thus far has been the 
greatest producer of this 
group. About 15 m i l  e s 
distant, at Bett's Cove, an­
other bed of ore is now 
being worked, which is 
apparently of considerably 
larger dimensions, while 
another extensive body is 
located at what is called 
Little Bay. 

At each place the ore is 
so near the surface and in 
such a formation t h a t 
mining has been attended 
with little difficulty, and 
the tonnage secured at a 
very low cost. In some in­
stances the copper has 
been obtained by lateral 
excavations, and the bulk 
of it is secured by means 
of tunnels and shafts, few 
of w'hich are over 100 feet 
in extent. In the indus­
try at Tilt's Cove several 
shafts have been sunk 
vertically, and the mineral 
s e c  u r e d  by lateral gal­
leries opening into these, 
the mining being d o n  e 
m 0 s t I y with pick and 
shovel. The ore is raised 
to the surface by means 

Bird's Eye View of 'rilt's Cove, Showing Piles of the Ore in the Foreground A waiting Shipment, the 
'J'ramway for Hauling Ore from the l\'lines, the Village, Also the Copper-Bearing 

Cliffs in the Real' of the Village. 
MINING IN NEWFOUNDLAND. 

and but little force is re­
quired to reduce it to the 
size suitable for handling. 
Mining operations h a v e 
been conducted in Belle 
Isle for about ten years, 
and at the outset such a 
I a r g e quantity was se· 
cured by hand labor that 
at times a thousand tons 
were carried to the ship­
ping point in a day. By 
the installation of drills 
operated by compressed 
air and electricity and me­
chanical l o a d i n  g appa­
ratus, the mining capacity 
has been I a r g e l  y ill­
creased, but as yet such a 
large body of ore is still 
near the surface that it 
has been ullnecessary to 
do any tunneling what· 
ever. 

An estimate of the orB 
near the surface on Belle 
Isle places it at nearly 
30,000,000 tons. The out­
put at present averages 
about 400,000 tons annu­
ally, nearly all of which 
is sent to Nova Scotia, 
where it is smelted at the 
furnaces of the Dominion 
Steel and Coal Company 
at Sydney. As fast as 
loaded, the mine cars are 
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bauled to chutes built out from the shore line, where 
the water is sufficiently deep to float a 10,000-ton 
steamship. The usual method is to run the cars out 
upon the trestle extending along the top of the chute, 
and dump directly into the hold. It may be added 
that the tramway from the mines 
to the water side is so inclined that 
but little power is required to 
transfer the loaded cars to the 
chutes. From 4,000 to 10,000 tons 
daily can be loaded at this point, 
and during the shipping season, 
which covers about five months of 
the year when the bay is ice free, 
a fleet of ten or twelve ore carriers 
is continually plying between Belle 
Isle and Sydney. 

The ore at Belle Isle contains 
from 48 to -56 per cent of pure 
metal, and yields a pig iron espe­
cially suitable for rail and struc­
tural steel, into which much of it 
is manufactured. The furnaces of 
the Dominion Company which are 
of modern design will smelt from 
1,200 to 1,500 tons of ore daily. 

The mining of iron pyrites is 
conducted on an extensive scale at 
Pilley's Island in Exploits Bay. As 
the photograph shows, the deposits 
outcrop on the shore of the bay so 
extensively that most of the mining 
is done with hand tools, the forma­
tion being very soft. In a few 
places lateral galleries have been 
driven into the beds, but a very 
large tonnage is situated directly 
on the surface. At present Pilley's 
Island is yielding nearly 75,000 
tons yearly, most of which is car­
ried to the United States for reduc­
tion. An analysis of the ore shows 
that it contains between 50 and 60  
per  cent of sulphur, which is se­
cured in the treatment, while the 
metallic iron is utilized in the com­
position of a high grade of steel. 

As in the ca;;e of the copper de­
posits, the iron ore beds, especially 
in the eastern section of Newfound­
land, are undoubtedly very exten­
sive, for' veins have been traced 
along the shore of Conception Bay 
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TEACHING DEAF-MUTES TO SPEAK. 
It is a misnomer to refer to anyone as "deaf and 

dumb." Except in rare instances a child is mute, not 
on account of any malformation of the vocal organs, 
but because it is deaf and has never heard a spoken 

How the Sound of " wh " is Taught. 
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Leon, taught congenital mutes to speak simply by 
instructing them first to write in characters the names 
of objects pointed out to them, and then to enunciate 
the sounds corresponding to the characters. But so 
little did the world value his discovery, that in less 

than forty years after his death he 
was forgotten, and Juan Pablo Bo­
net became the recognized founder 
of that method of instruction which 
Ponce had begun. This man, who 
was also a priest, published at 
Madrid in 1620 the first manual for 
teachers of the deaf, and which is 
in some respects still one of the 
best. The advantage of the articu­
late over the manual method of in­
struction was very slow to make 
itself felt. In 1850 several schools 
in the United States which had 
previously taught the sign method 
adopted a combination of the two. 
But not until 1867 was a school 
established which used the method 
of articulation only. 

The articulate or oral system of 
teaching is based partially upon the 

a distance of over fifty miles. The 
quantity and accessibility of the 
Belle I �le deposit, however, has 
caused the mdustry to be principally 

Demonstrating the Value of 
Vibratory Sounds. 

Teaching a Pupil How to 
Count. 

imitative nature of the pupil. He 
has to rely much upon the observa­
tion of the movements of the teach­
eros vocal organs, and he endeavors 
to produce the same sounds by 
forming his lips and tongue in a 
similar fashion. A little instru­
ment somewhat like a paper folder 
is sometimes used to bring the 
tongue into the proper position. It 
is of prime importance that the 
pupil perceive the difference be­
tween his own silent and the vocal­
ized breath. This perception has 
been styled "the hearing of the 
deaf," and to produce it is the first 
aim of the instruction in labial 
reading. In the elementary classes 
the boys and girls are drilled into 
the A B C  of articulation by being 
taken, one at a time, before a mir­
ror and taught to imitate the move­
ments of the teacher in making the 
sounds. Diagrams are also used to 
indicate the position of the palate 
or tongue in prodUCing certain 
sounds. The whistling sound of 
wh is conveyed to the mind of the 
child by the aid of a pipe in the 
bowl of which is a little ball that 

confined to this 
place. 

• • • 
Experiments were recently made with the explosion 

of fixed torpedoes at a distance by means of Hertzian 
waves. The apparatus employed is the invention of 
Senor Balsera, a telegraph official. The results of the 
trials are declared to have been satisfactory. The in­
ventor has asked for facilities to study the applica­
tion of his system to the working of torpedoes. 

language. The loss of the sense of hearing should, 
therefore, not necessarily mean deprivation of the 
power of speech also. It is only within recent years 
that we have come to realize this fact, and in up-to­
date institutions the old-fashioned finger alphabet is 
now unknown. Every child is taught to speak in the 
natural way by means of the vocal organs. 

Odd as it may seem, the oral method of teaching 
deaf-mutes antedates the finger alphabet by over a 
century. In 1580 a Spanish monk, Pedro Ponce de 

is blown up and down as the sound is formed. In 
this way the children are taught to understand the 
value of various lip and palate formations in combina­
tion with the use of the lungs. 

It is a strange experience to visit one of these 
schools, and see the teacher talking gravely to the 
c:asses of deaf-mutes and the children responding as 
quickly as though they could hear all that was said. 
The only indication of their affliction is found in the 
flat tone of their voices. Hearing nothing, the children 

Teaching Pronunciation by Means of Phonetic Spelling. Correcting Wrong Breathing in Articulatiun. 
TEACHING DEAF-MUTES TO SPEAK. 
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do not know the value of inflection, and hence speak 
with a dead tone which is quite pathetic. But there 
is nothing else to excite sympathy, for the children 
seem very happy. Every room has its corner filled 
with toys, which are . used in explaining the names of 
objects. A child born deaf knows a cow by sight, but 
does not know that it is called a cow. Therefore, after 
the rudiments of articulation have been imparted to 
him, the next step is to teach the child to speak the 
names of the various objects about him. The teacher 
]Joints to the toy cow, and makes the facial contortion 
necessary to articulate the word. The child imitates, 
and soon has the word correctly spoken. Then he is 
sent to the blackboard, and is taught to write the name 
of the animal. Thus he is able to connect the written 
and spoken language. Simple sentences are taught in 
a. similar manner. A child is given a ball. He knows 
perhaps by this time how to pronounce the word ball, 
but he must be taught to use the word in a sentence. 
Another child is called up, and the first child is told 
to throw the ball into the hands of the second pupil. 
The teacher explains that the action is expressed by 
the word throw. Then the class is taught that the 
way to express that action is to say, "I threw the ball." 
Having learned that much, the thrower writes the sen· 
tence down on the blackboard, and the class repeats 
the line over and over again, a tendency to wrong 
accentuation being corrected in each one, as is neces­
sary. 

The development of language follows a clearly de­
fined arrangement of grammatical principles. These 
rrinciples, however, are not given the child as such, 
but serve as an aid to the teacher in the selection and 
arrangement of exercises in simple English-such nat­
ural English as will most readily lend itself to the 
needs of the child's dally life. Thus, 
language is at first interpreted to 
him by the use of objects, actions, 
and pictures. The four or five years 
of the primary course are devoted 
almost exclusively to the acquire· 
ment of language and numbers, 
with introductory lessons in geogra­
phy. In the grammar school de­
partment arithmetic, geography, 
history, and natural sciences are 
taught as nearly as possible accord· 
ing to the best methods employed 
in an· ordinary school. The forma· 
tion of the speech habit and the 
reading habit is considered of para­
mount importance. As soon as the 
child has been taught spontane­
ously to express himself in spoken 
language, and to look for such ex­
pression in others, he is shown the 
delightful things that are to be 
found on the printed page. 

Scientific American 
of being compelled to give personal attention to stamp 
sales. 

. '.' . 
The Dulac System of Concrete PUe 

Foundation. 
One of the most interesting of the newer methods 

of establishing firm foundations for buildings in soft 
ground was invented by the French engineer Dulac, 
and was first used on a large scale in the construction 
of the buildings of the Paris Exposition of 1900, where 
much time and money were saved by the employment 
of this novel system. 

The compression and stiffening of the ground which 
are effected by wooden piling 'are caused by the lateral 
displacement of earth as the piles are driven in. Du­
lac produces the same result hy omitting the wooden 
pile and allowing a conical weight, raised by the pile 
driver, to fall directly on the earth in which it make's 
a vertical cylindrical hole which is deepened by each 
successive impact of the weight. After the desired 
depth has been reached the hole is filled with con­
crete which is rammed very tightly. 

The concrete piling thus formed possesses the great 
advantage of being independent of the height of the 
ground water. Wooden piles, on the other hand, must 
be driven entirely below the lowest water level in order 
to prevent decay. 

The Dulac apparatus consists of a pile driver of 
the usual construction, 30 or 40 feet high, and three 
weights of a ho;izontal diameter of about 30 inches. 
The weight used in the beginning of the opera­
tion is conical, sharply pointed, and weighs two 
tons. When the hole has attained a depth of a 
few yards, a weight of parabolic or sugar loaf form, 
also weighing two tons, is substituted and used until 
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NATURE'S TOUCR-ME-NOTS. 
BY PERCY COLLINS. 

Nature is no haphazard experimenter. She is striv· 
ing to promote the strength and fitness of her child­
ren, and by the process which we term "natural selec­
tion" is constantly weeding out the weaklings and 
evolving more perfect types. But Nature is riot need­
lessly changeful. When she has discovered a good 
device she repeats it over and over again. 

A striking example of this is seen in protective 
prickles. Nature seems to have proved that under 
certain conditions prickles form the best possible pro­
tective armament, and she has emphasized her dis­
covery by an enormous number of instances, each 
brought through a different channel of development 
to the same conclusion. In the plant world, as every­
one knows, prickles are common in the extreme ; while, 
with the exception of birds, every important group of 
animals possesses its spiny representatives. 

The common hedgehog is a well-known type of pro­
tective prickllness and its habit of rolling itself into a 
ball when alarmed must be familiar to all. This action 
is made possible by 'its thick layer of subcutaneous 
muscle, the panniculum canosus, which is more devel­
oped than in t.he case of any other animal. The young 
of the hedgehog, when born, have the prickles soft 
and white ; but soon after exposure to the air they 
harden and become effective weapons. 

The widely distributed porcupines, which get their 
name from the French porc-t:pin, or "spiny pig," form 
another interesting group of prickly mammals. The 
porcupine is a formidable antagonist, rattling its quills 
and running backward at the enemy, and will often 
succeed in driving off a jaguar intent upon its destruc­
tion. Mammalian prickles are really tightly packed 

masses of hair. This is well shown 
in the accompanying photograph of 
a series of specimens selected from 
a porcupine sldn, showing the com­
plete gradation from an ordinary 
hair to a perfect, sharp-pointed 
quill. ( Fig. 8 . )  

In the modern schools for the 
deaf, the pupils are not only taught 
intelligible speech, but trades as 
well. The older girls are taught 
wood carving, drawing, cooking, 
and sewing ; the boys are taught 
printing, cabinet making, draWing, 

Explaining the Names of Familiar Objects by Means of 'foys. 

Passing over the birds, whose 
marvelous powers of flight and div­
ing seem to render any highly spe­
cialized protective devices unneces­
sary, we come to the reptiles. Of 
these, the armor plating of the tor­
toises and turtles, and the venom­
ous means of the snakes are all­
sufficient safeguards. But among 
the more vulnerable lizards we find 
numerous examples of protective 
prickliness. One of the most strik­
ing is the Australian moloch, 
termed the "thorny devil" by the 
early settlers. This remarkable 
creature is about eight inches in 
length, and its skin is studded all 
over with sharp, conical thorns. 
The moloch is very sluggish in its 
habits, feeding mainly upon ants, 
for which it lies in wait. One 
would imagine it to · be exposed to 

tailoring, etc. The perfection of 
the oral method of instl'Uction is strikingly noted by 
the fact that congenital mutes are, at the time of the 
completion of their course, able to speak so perfectly, 
that it is difficult to distinguish their voices from those 
of normal persons. After graduation many pupils 
enter high E:chools, and sometimes colleges. Thus the 
transformation is accomplished, and the once consid­
ered unteachable deaf-mute is changed into an intelli­
gent and respected citizen, and the deaf as a class are 
being highly elevated in public estimation. 

• Ie • 
Stamp IfIach inc" for the P osta] Service. 

Exhaustive tests are to be made of several types of 
automatic stamp-vending machines adapted to receive 
one-cent and five-cent pieces for the purchase of one­
cent and five-cent stamps and postal cards. Two years 
ago experiments were made of such devices by the 
Post Office Department. The committee of experts 
reported that the machines were somewhat crude, and, 
while they accomplished the purposes for which they 
were invented, it was found that they could not be 
utilized to the advantage of the department. 

While department stores, hotels, drug stores, news 
stands, etc., usually want the privilege of selling 
stamps, under the rEgulations of the department or 
upon their own responsibility, there is certainly no 
great amount of zeal or alacrity displayed by the per­
sons vending the stamps. The purchaser at times feels 
that he should apologize for imposing upon the seller, 
because there is no direct profit in the sale, the privi­
lege of selling stamps being desirable for the purpose 
of attracting other custom. Stamp vending machines 
in such places would be of great convenience to tl1.e 
public and no inconvenience to the proprietor of a 
department store, drug store or news stand, who might 
be gi!Hl to have the business done by machinery instead 
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the desired depth is reached. The entrance of water 
can be prevented by throwing into the hole a quantity 
of clay which is plastered on the side of the hole by 
the falling weight. The diameter of the hole, before it 
is filled with concrete, is only a few inches greater 
than that of the weights. Holes nearly 40 feet deep 
have been made by this method. 

The filling is commenced by throwing in a quantity 
of stones and ramming them down with the third 
weight, which is flat on the bottom and weighs one 
ton. The effect of the ramming is to broaden as well 
as solidify the successive layers and thus form a very 
firm base for the concrete filler. The concrete is then 
introduced · in small portions, each of which is well 
rammed with both the fiat-bottomed and the round­
bottomed weights, and the process is continued until 
no more concrete can be forced into the hole. The 
compression and lateral distension effected by this 
method are so great that the volume of stones and con­
crete employed is about five times the cubic capacity 
of the original hole. Thus two desirable results are 
produced. In the first place a number of very strong 
concrete pillars are formed and, in the second, the 
soil between these pillars is compressed very forcibly 
so that it becomes capable of aiding materially in the 
support of the building. 

• •• •  
Hardening an ordinary drill in sulphuric acid, states 

the English Mechanic, makes an edge that will cut 
tempered steel or facilitate cuttin? hard rock. The 
acid should be poured into a flat-bottomed vessel to a 
depth of about 1fs inch. The point of the drill is 
heated to a dull cherry red, and dipped in the acid to 
that depth. This makes the point extremely hard, 
while the remainder remains soft. If the point breaks, 
re-harden, but with a little less acid in the vessel. 

continual attack from birds and 
rapacious animals ;  yet no animal 

is 'more perfectly immune. Its prickles are its safe­
g:.!ard. Equally well protected but perfectly harmless 
lizards are the so-called "horned toads" of California 
and Mexico. About t.welve species of these quaint-
looking creatures are known, all being alike in the 
possession of a ;ormidable array of spines-several 
long ones at the back of the head, and a vast number 
of lesser prickles all over the back and limbs. ( Fig. 12. ) 

Of fishes, a large number are protected from hostile 
attack by a covering of prickles. By far the most 
curious examples are the globe fishes, or "sea hedge­
hogs" of the Atlantic and Indo-Pacific oceans. The ex­
treme length of the globe fish is something less than 
two feet. It has thick lips and goggle eyes which give 
it the appearance of a good-natured countryman. 
Courage it seems to lack, and one might suppose that 
such a simpleton would fall an easy prey to the first 
bhark or dogfish it encountered. Yet the globe fish is 
able to take care of itself. It  never, under any cir­
cumstances, attacks the enemy, yet is always ready to 
receive him in a suitable manner should he provoke 
hostilities. Let us suppose that a shoal of globe fishes 
is swimming tranquilly in the clear waters when it is 
suddenly surprised by a hungry shark. Of course the 
little fellows scuttle hither and thither in uncontrolla­
ble alarm. But the shark, poising himself upon his 
powerful tall, leisurely singles out one of the fleeing 
globe fishes, and sets out in pursuit. Now although 
the globe fish is a good swimmer, it is no match for 
the shark. The chase is in every way unequal and 
can have but one ending. Within a few minutes , of 
its commencement the shark must overtake the globe 
fish. But the quarry is well aware of its danger. It 
makes a bee·line for the surface, and as soon as it 
gets there begins to take in great gulps of air. Then a 
strange thing happens. The fil?u that only a moment 
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before was thin and small begins to grow stouter and 
stouter until, like the frog in the fable, it seems in 
danger of bursting. It stops inflating itself, however, 
just in time to avert this catastrophe. But its skin 
has become as taut as a drum-head, and the whole of 
its body is covered with sharp, erect prickles. It has 
t:ecome a sea hedgehog, and the hungry shark which 
comes surging through the water dares not touch it, 
tut turns tail in search of something more eatable. 
Of course the globe fish was covered with prickles all 
the time, but in periods of tranquillity these lie com­
fortably along its sides, just as do those of the hedge­
hogs. Unlike its land prototype, however, the sea 
hedgehog is unprovided with a special muscle for 
erecting its prickles, so when danger threatens, it has 
recourse to the mechanical method of inflating the 
whole body with air, or with water, if it cannot reach 
the surface quickly. In the sea, prickliness is a very 
common method of protection, especially among the 
smaller and more 
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protected by closely set stiff hairs which . correspond 
to the prickles of bigger animals, and are probably 
quite as effective for repelling small birds and lizards, 
the chief enemies of the caterpillar tribe. Some of 
the most remarkable insects yet discovered are certain 
Brazilian bugs, known as Umbonia spinosa. Each in­
sect is an exact imitation of a single large thorn, such 
as is seen upon the stems of roses and other plants. 
This deceptive aspect is gained by a hard shield which 
completely covers the insect's body and wings, and 
under which its legs are drawn when it is at rest. 

Turning from the animal to the vegetable kingdom, 
we still find prickliness a common means of protection. 
Sometimes we see sharp spines, which are to be re­
garded as modifications of branches, of leaves, or of 
parts of leaves. In other instances we find plants pro­
tected by true thorns, which are really massed vege­
table fibers or hairs, and are therefore analogous to 
the quills of the mammalia. The main object of vege-
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cient water to enable it to flower and perpetuate its 
kind. But in a region where water is a lllxury, its 
possession constitutes a real danger. The cacti have, 
as it were, "cornered" water, and h-ave thus become 
objects of envy to thousands of thirsty oreatures who 
would like to gnaw and suck and bite at their juicy 
stems. Such treatment WOUld, of course, mean death 
to the cacti ; and in order to protect themselves and 
their water from assault, they have acquired the 
formidable array of spines, and are thus able to flour­
ish under conditions which would speedily annihilate 
a.lmost all other kinds of vegetation. 

Flowers are often protected by prickles, as i.n the 
ease of the familiar thistle, or the teasel ; while fruit 
capsules,. such as those of the horse-chestnut and many 
exotic kinds, are also spiny. Did space permit, dozens 
of other instances of protective prickliness might be 
cited. The above examples, however, are sufficient to 
show how widely Nature has employed this particular 

means of defense. 

More Prizes for 
Safety Device ... 

persecuted d e n  i -
zens. A number of 
large fishes, such 
as the plaice and 
cod tribes, pass 
m u c h 0 f t h ei r 
time searching for 
shell - fish, u p 0 n 
which they feed 
g r e e d i I y .  The 
plaice has particu­
larly good teeth, 
which are strong 
and blunt. It goes 
nosing about in 
the mud of the 
sea-bottom, turn­
ing up cockles, 
razor-shells, a n d  
clams, the shells 
of which it cracks 
as easily as a 
schoolboy cracks 
a hazel nut, and 
feeds upon the 
m o l l  u s k with­
in. But certain 
species of shell­
fish f u r  n i s h  e d 
w i t h  p r i c k l y  
shells, seem to ob-

1. Globe Fish Inflated for Protection. 2. Normal Form of Globe Fish. S. Typical Spiny Shell. 4. Typical Cactus. 
o. Teasel Heads. 6. Sea Urchin. 

An internation­
al competition is 
a n n  0 u n c ed for 
the successful de­
sign of two safety 
a p p I i a n  ces fo;' 

the purpose or 
protecting w 0 r Ie 
people by the As­
sociazione d e g I i 
Industriali d' !talia 
per Prevenire gli 
lnfortuni del La­
voro. One con­
cerns the electric­
al industry, a 
gold medal and 
$1,520 being offer­

oed for a means of 
eliminating t h e  
danger of a con­
tact, no matter 
w h a t  resistance, 
between the pri­
mary and second­
ary circuits of al· 
ternating - curren t 
transformers ancl 

j e c t  t o  b e i n g  
cracked in this 
manner, for, when 
a h u n  g r y fish, 
r o o  t i n  g in the 
mud, c o m  e s in 
contact with one 
of these, it gets a 
nasty prick on the 
n o s  e .  Naturally, 
the finny searcher 
hastily abandons 
investigation i n  
this particular di­
rection, and the 
prickly mollusk is 
I e f t  uncracked 
and uneaten. 

Similarly, many 
c r a b s ,  shrimps, 
and lobsters are 
protected by an 
array of spines 
and p r i c  k I e s . 
Crabs are much 
relished by cer­
t a i n fishes. As 
many as a dozen 
have been found 
in the stomach of 

7. Rolled-up Hedgehog. 8. Porcupine Quills Developed from Ordinary Hair. 9. Prickly }<'ruit Capsules of Horse 
Chestnut. 10. Family of Baby Hedgehogs. 11.  Thorn Bug ; the }<'irst and Last Projections on Under 

t h e  i I' respective 
lines. It must be 
of simple design. 
of substantial con· 
struction, .econom­
ical as regards 
cost and mainten­
ance, and '- must 
be easily adapt­
able to existing 
installations. I ,  
m u s t c o m e  
promptly into ac­
tion whenever the 
potential to earth 
of the low-pres­
sure circuit at­
tains double t.he 
normal value I n  
the case of a 
three-phase, a n d  
two and a half 
times the normal 
value of a sIngle­
phase s y s t e m, 
while at the same 
time it must pre­
vent any excess 
in potential be-

o n e  b i g  c o d . 
T h e  s e, however, 
were a smooth-backed species, and a cod would never 
dare to swallow one of the thorn-backed crabs, of 
which numerous kinds are found in various quarters 
of the globe. 

'Before leaving the ocean, the sea-urchins, or echino­
derms, must be mentioned, for, with the hedgehog, the 
globe fish, and the thorn-backed crab, they rank among 
the most prickly creatures known. They are envel­
oped in a wonderful shell, or test, composed of a great 
number of accurately fitting plates. The test is cov­
ered with needle-pointed spines, in some species these 
spines being eight or ten inches in length. Thus, the 
urchin dwells within a home the walls of which may 
be said to be guarded by scores of permanently fixed 
bayonets. 

The world of insect life supplies us with myriad 
examples of protective prickliness. Many of the big 
insects, such as species from New Guinea, are simply 
beset with spines. Not a few caterpillars, too, are 

Side of Branch Show the Bugs. 12. Horned Toad. 
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table prickliness is, of course, to defeat the attacks of 
Drowsing animals. 

The cacti of Central America are, perhaps, the most 
illteresting of all prickly plants. Here the sharp spines 
are to be regarded as the remains of departed leaves, 
although in the cacti the leaf functions are delegated 
to the swollen stalks, the spines being wholly protec­
tive. 

We have all admired the beautiful flowers and have 
marveled at the quaint shapes of cacti, but to under­
stand these plants it is necessary to call to mind the 
conditions under which they grow and flourish. Prob­
ably no plants have to contend with more adverse cir­
cumstances. Typical of the arid districts of Central 
America, cacti must keep green and fresh under a 
scorching sun through long periods of complete 
drought. This they manage to do by making them­
selves into what are really water-cisterns. A cactus 
is just a thick, juicy mass of green cells, storing suffi-

coming p e r  m a­
nent. The work­
ing of an installa-

tion fitted with this safety device must not be rendered 
more difficult, such as putting the transformer out of 
action in the event of atmospheriC discharges or of 
such partial reduction of insulation of service lines to 
earth as may be acceptable in practice. Competing de­
vices will be tested upon a high-pressure circuit of 3,-
600 volts. The second award is in connection with 
the evolution of a hand crane or winch, in which any 
danger of the handle rotating during the descent of a 
load without any appreciable reduction in efficiency or 
speed of descent may be prevented. The device or 
system must be of simple and substantial construc­
tion, and not liable to excessive wear. The prize of­
fered is a gold medal and $200. The competitor must 
,:upply a complete apparatus capable of submission to 
practical test. Application to compete must be re­
ceived at the address of the association, 61 Foro Bona­
parte, Milan, not later than June 30, 1908, where fuit'­
ther particulars may be obtained. 



IMPROVED GRASS CUTTER. 
One of the drawbacks to the ordinary lawn mower is 

that it cannot operate close to a fence and will not 

IMPROVED GRASS CUTTER. 

reach into the corners, so that after a lawn has been 
mowed it is necessary to trim by hand the fringe of 
grass left at these inaccessible places. This trimming 
is commonly done with a sickle or with shears, and is 
a very tedious process. In order to expedite this work, 
M r. Charles F. Crosby, of Burlington, Vt., has invented 
the grass cutter which we illustrate herewith. It will 
be observed that the mechanism is carried in a frame 
!:.upported on wheels. The shaft A is connected by a 
universal joint with a drive-shaft which, in turn, is 
operated by a hand crank acting through a pair of 
bevel gears. The shaft A carries a bevel pinion B 
which, at opposite sides, meshes with the bevel gears 0 
8nd D. Secured to the lower gear D is a cutter G. 
This cutter is of star shape, being formed with a series 
of projecting blades. The gears 0 and D are journaled 
in a bracket, E. A hollow shaft passes through both 
of these gears, and is splined to the upper gear O. 
F'itted to this shaft is a second cutter H, similar in 
form to the cutter G. A bolt which passes through the 
hollow shaft carries a washer at its lower end, which 
bears against this cutter. The opposite end of the bolt 
is threaded into a plug which, in turn, is threaded into 
the upper end of the hollow shaft. A cap carried by 
this plug engages a spring F, which is held in com­
pression between the cap and the bevel gear O. It will 
be observed that the spring F serves to hold the two 
bevel gears into resilient engagement with the bevel 
pinion B, and also to hold the cutters G and H in 
resilient engagement with each other. Since the bevel 
pinion B is engaged on opposite sides by the bevel 
gears, it will be evident that the cutters will rotate in 
opposite directions, so that they will act like shears 
to cut the grass. In case a twig is caught between the 
cutters, the spring P will prevent breakage of the 
mechanism. 

. · e . •  
A NOVEL SASH LOCK. 

With a view to providing a simple lock which will 
':;nable either the upper or lower sash of a window 

1. 

fl. 

A NOVEL SASH LOCK. 
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with sliding sashes to be locked in an open or closed 
position, Mr. William Stephens, of Redding, Cal., has 
invented the device which we illustrate herewith. Fig. 
1 of the engraving shows the jamb of a window casing 
with the lock set in place. This lock is fitted into a 
recess in the jamb, and consists of a case A in which 
the mechanism is contained, and a face plate B which 
is set flush with the jamb. The face plate is formed 
with an outwardly-disposed channel, 0, which registers 
accurately with the parting bead. Within the case a 
pair of dogs D and E are provided. These dogs are piv­
oted near the center of the case, the dog E projecting 
upwardly, and the dog D downwardly. At the extrem­
ity of the dog E the face plate is provided with a cir­
cumferentially-disposed slot P, which extends through 
the side wall of the channel 0, and a similar slot is 
provided in the lower portion of the case. Each dog is 
provided at its extremity with a toe which, when the 
sashes are not locked, lies within the channel O. The 
dogs are each connected to a lock mechanism in the 
case, and may be operated by separate keys to bring 
the toes in the path of the sashes. The toes are adapted 
to engage keepers G, which are set in recesses in the 
adjacent edges of the sashes. These keepers may be 
situated at any desired point in either sash, and one 
of the keepers should be placed at such a point that 
when engaged by the corresponding toe, the sash will 
be locked in closed position. The toes are provided 
with lips which pass laterally into the keeper, and 
prevent the sash from being forced away from the 
jamb of the casing. Fig. 5 illustrates a modified form 
of locking bolt, which may be used in place of the dogs. 

'WIND GUARD FOR TOBACCO PIPES.-A large number of 
devices have been invented for the purpose of protect­
ing the bowl of a tobacco pipe from the wind. The 
particular novelty in the device which is shown here­
with consists in the fact that the wind guard is ad­
justable to any particular direction of the wind, that 
it will cover the bowl to any extent desired, and that 
it may be readily folded out of the way in order to 
give the smoker ready access to the bowl when desired. 
The guard is formed of telescoping plates, which in 

WIND GUARD FOR TOBACCO PIPES. 

folded position lie approximately level with the top 
of the pipe bowl. They are hinged to a ring which is 
secured to the pipe by means of pins that project 
into an annular groove near the top of the bowl. This 
method of attachment permits the guard to be rotated 
to any desired position. When in use the telescoping 
plates are raised, and form a hood which rises over 
the mouth of the bowl, at the same time leaving suf­
ficient opening for the admission of air. The extent 
to which the bowl is covered may be governed by the 
number of members which are raised. 

• 1. I .  
COMBINED LIGHTNING ARRESTER, FUSE BOX, AND 

INSULATOR. 
Pictured in the accompanying engraving is a device 

adapted for use on telegraph or telephone lines, which 
combines a fuse box, a lightning arrester, and an in­
sulator. The device consists of a box of porcelain pro­
vided with extensions at opposite ends, each of which 
carries an insulator integrally formed thereon. These 
insulators provide means for attaching the line wires 
A and B. The device may be secured to a support by 
means of screws, which pass through openings in the 
insulators. Within the box are two pairs of fuse clips, 
in which the fuses 0 and D are made fast. 'Fhe fuse 
D is connected by a pair of angle clips F} with the bind­
ing posts H and I, while the fuse ° is connedted by 
similar clips F to the binding posts K and L. The cur­
rent may pass from the . binding post K through the 
fuse and binding post L to the instrument, and back 
again through the opposite binding post I and fuse D 
to the binding post H. A lightning arrester .is pro­
vided in connection with the clips F} and F. This con­
sists of a pair of semi-cylindrical plates G, con­
nected to these clips, and separated from each 
other by a slight gap. A sheet of mica, M, is 
placed over these plates, and supported on this 
sheet is a carbon block. The mica sheet is preferably 
perforated, so as to permit an abnormal discharge of 
electricity to pass from the plates G to the carbon 
block. The under side of this spark block is prefer­
ably provided with the usual cup or recess, to receive 
a fusible composition for the purpose of short-circuit­
ing the arrester if the current is of too long duration. 
A spark clip connects the carbon block with the bind-
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lng post J, to which a ground wire is att::ched, so that 
jf the lightning should strike in such a way as to pro­
duce a current of great potential in the line, a spark 
will pass between the plates G and the block, and the 
current will be carried to the ground. By inclosing the 
fuses and lightning arrester within the porcelain box, 
there is no danger from fires in case the fuses burn out 
or a lightning bolt passes through the device. The 

COMBINED LIGHTNING ARRESTER, FUSE BOX, AND 
INSULATOR. 

inventors of this device are Messrs. Russel R. Burrin 
and Theodore F. Gaebler, of Rockville, Ind. 

.. .  eo .. 
A NEW METHOD OF HANDLING ACIDS. 

There has been an evolution in the methods of 
handling acids during the past few years, and very 
marked is the progress too. Acids, where these are 
used in any considerable quantities, are purchased in 
carboys, that is, large glass bottles inclosed in wooden 
boxes leaving only the neck exposed. 

The old way of pouring out the acid required two 
men, one to tilt the carboy and the other to hold the 
receptacle. This primal scheme required not only an 
excess of labor, but was at the same time far from 
being safe. 

An advance in methods was made when the carboy 
rocker was invented ; for in this case, after the carboy 
had been lifted on the rocker, one man could handle 
the acid, and with little danger. The latest idea is to 
use an acid pump, a clever device designed and built 
by the Hanson & Van Winkle Company for the electro­
plating trade, but which speedily found its way into 
other arts and industries. 

In using the acid pump, it is no longer necessary 
for two men to handle the carboy, nor is a man re­
quired to tilt the rocker. A boy suffices, for all that is 
needed is to carry the acid pitcher or receptacle to the 
carboy, when one end of the pump tube is placed in 
the acid, the rubber cork making an air-tight joint in 
the neck of the carboy, while the other end of the 
pump is carried to the pitcher. These simple prelim­
inaries done, a steady flow of acid is obtained by 
pumping. After the flow is started, the device can be 
used as a siphon, where small quantities of acid only 
are required. Thus it is obvious that the acid pump 
conserves the energy of employees, is safe, simple, and 
effective, and insures with the minimum of labor the 
maximum of safety. 

A NEW METHOD OF HANDLING ACIDS. 
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RECENTLY PATENTED INVENTIONS. Angeles, Cal. The Invention Involves the use 

Electrical Devices. of a small amount of lumber, therefore making 

SANITARY ATTACHMENT FOR TELE- it economical of construction, and the parts 

PHONE-TRANSMITTERS. _ J. W. DOLSON, may be all cut out by machinery and sold in 

New York, N. Y. This attachment is arranged a detached form to the person desiring to use 

to enable the user of a telephone to speak the same, for the parts may be so easily 
assembled that a skilled workman is not 

:�:��:\h� ��e:� �:e��e ��ce�:::'I�! i����:d!�! necessary. 

proper transmission of the sound to the COMPOSITION FOR TREATING PAPER. 
diaphragm of the transmitter, and at the same -J. CZ}JRN Y, New York, N. Y. The invention 
time prevent the speaker from inhaling any is an improved composition for treating paper, 
unhealthy exhalations of a previous user of the espeCially in the form of card-board, rendering 
telephone. it  hard, durable and resistant, particularly 

LOCK FOR ELECTRIC SWITCHES.-F. W. desirable in the manufacture of hair bottoms 

BRANDOW, Pittsfield, Mass. 'l'he invention re- and man; othe� articles"
k 

They will withstand 

lates to means for locking an automobile or I 
wear an roug usage 11 e wood. 

vehicle of similar character in an inoperative MANUFACTURE OF ALLOYS. - G. E. 
condition, so as to prevent the vehicle from BUT'rENsHAw, Beechwood, Chorlton-cum-Hardy, 
being removed or operated by any one not Manchester, England. The object of this iri­
authorized to do so. It remains in such posi- ventor is to produce articles in an alloy 
tion until the switch is released by one suitable for use in the construction of marine 
familiar with the combination of the lock. engines, pumps, sea valves, torpedo tubes, and 

PARTY-LINE TELEPIIONE SYSTEM.-G. the like, which are brought into contact with 

E. '1'ERHUNE, W. M. EIDSON, and W. B. salt water and which shall not be liable to 
HuwroN, Willow Hill, Ill.  The invention oxidize or set up galvanic action in the pres­

provides an efficient lockout for preventing ence of iron and steel. 

eavesdropping and interruption in conversa-
H h -ld -1 -tion. Conceals the identity of such stations ouse 0 Uti itles. 

as may be busy, thereby preventing operators I > C.LO'l'IIES-LINE HANG.gR . ..,--F. �'. S'l'EU�R, 
at other stations from ascertaining what per- I lalnfield, N. J. The deSIgn In thIS inventIOn 
sonS are talking. Brings all business of the . is to provide a hanger to support a clothes 
line under direct surveillance Of operator at I line, and so constructed and arranged as to 
central station, thereby facilitating the ascer- enable clothes to be placed on the line by a 
ta inment of tolls. Provides a selective call person within a room, and thereby avoid the 
which disturbs no station except those desired ; dangers incident to leaning out of a window 
and, provides certain details toward sim- for that purpose. 
plicity, positiveness of action, and general COMB.-,T. G. HIGGINS, Chattanooga, Tenn. 
efficiency of party line. 'l'he invention relates - to combs, sucn, tor in­

stance, as are used for dressing the hair, the 

Of Interest to FarlDers. 
more particular object of the inventor being 
to provide certain constructional details 

MILK-SAMPLER.-W. F. BUCHER, Wash- whereby the comb is rendered composite in 
ington, D. C. In sampling milk from a can, character, its several parts being thus ren­
it is important to secure equal portions de red interchangeable. 
tl1l'0ugho�t the vertical area being samp�ed, FIRg-KIKDLER.-W. H. HAGGERTY and W. 
and �.Iso lI,;,portant to secure t.he �ample wlth- J. DARDIS, Kew York, N.  Y. The invention is 
out Olsturblng the cream or agItating the same an im )roved means for kindling fires consist-
so as to secure more than the proper propor- . I . . ' 
t · d ' d ' th' th ' fi d . mg of a SUitable gas burner adapted to be 
. IOn, an m omg IS e mventor � s It 

I suspended from the grate of a . stove, open 
Important to arrange the tube so that It will fire-place or the like, and heat the fuel therein 
cut down through the cream and thence down . f . t t th . t f ' 't'  
through the milk to the bottom thereof, and 

m a ew mmu es 0 e pom 0 Igm IOn. 

leave the lower end of the tube practically 
un obstruct cd until the bottom of the can is 
reached. '1'he invention secures this result. 

Of General Interest. 

ATTACHMENT FOR SEWING MACHINES. 
-ANDlmw G. HosE�'rHAL, 872 Clinton Street, 
Milwaukee, WiR. The device comprises a pin 
cushion and thimble holder, formed on a plate 
which may be attached to a machine, by fitting 
it over the spool holder. A piece of emery 
paper on the plate provides means for sharp­
ening the points of needles. In the complete 
illustrated description of this device, which 
appeared on page 3()6 of the SCIENTIFIC 
AMERICA�, Mr. Rosenthal's initials were in­
correctly stated. The correct address is given 

Machines and Mechanical Devices. 

CASTING AND CO:"[VEYING MACHINE.-
W. MCVAY, Bellaire, Ohio. This casting and 
conveying machine is arranged to receive the 
molten metal from a blast-furnace in the 
casting-house, cast it into a convenient size 
and thereafter convey the casted iron or pigs, 
as they are usually termed, to the required 
poin t of discharge. 

SAW-HANDLFJ.-W. B. MCCAIN, Clearlake, 
Wash. In the present patent the improvement 
has reference to saws manipulated by hand, 
and its object is the provision of a saw-handle 
which is simple and durable in construction, 
easily removed from the saW-blade, and with­
out the aid of a wrench, screw-driver or other 
tool. 

above. '1'YPE-WRITER.-C. GIBBS, New York, N. Y. 
SUPPORTING STRUCTURE FOR BUILD- In this case the invention relates to type­

IXG CULVgRTS AND THE LIKE.-E. F. writers, and especia lly to that type of these 
1'AHCAUT, Sutherland, Iowa. The object of machines which employs type bars. The ob­
this improvement is to provide a supporting I 

ject of the invention is the production of an 
structure for building culverts and the like of i

,
mproved arrangement which will facilitate the 

cement, concrete or other material, the struc- r enewal of the type bars when they become 
ture being arranged to permit of quickly and worn. 
conveniently building the culvert and to allow COPY-HOLDER ATTACHMENT. - T. E. 
ready removal of the structure after the con- FORD, Philadelphia, Pa. '1'he invention relates 
crete or cement has set and hardened. to typewriters, and concerns itself especially 

TEI,LURIAN.-C. B. MARTIN, Portland, with a device adapted to hold copy and which 
Ore. The invention relates to educational is intended to be attached to the frame of 
appliances, and its object is to provide a new typewriters of the form used especially for 
and improved tellurian arranged to demon- writing upon open books, or tabulating sheets. 
strate the various relations of the globe reI a- 'l'hese typewriters are known commercially as 
tl\'e to the sun and moon, with a view to book typewriters. 
explain the different times, seasons, moon's WAVE-POWER MOTOR. - T. DANFORD, 
phases, tides, etc. G ranby, Col. Among other objects of this in-

FOREHI<lAD-BAND.-C. W. MABEY, Indian- vention is to provide a machine in which suit­
apolis, Ind. The invention has for its object able provision is made for the unequal levels 
to provide means adapted to relieve a person of the water caused by the rising and falling 
of headache and insomnia. The covering ma- of the tide, combined with a power trans­
lerial may be saturated with chemicals of a forming mechanism to reduce the quick, impul­
character suitable to relieve IH,adache or in- sive and variable movement of the parts in­
somnia, and such chemicals arc by means of itially driven by the motor, to a constant, 
such device adapted to be drawn from the rotary motion. 
covering material by the heat of the forehead COMBINICn MEASURING, WI:,,[DING, A:"ID 
of the wearer. It may be worn with a hat. WgIGHING MACIn:,,[E. - C. W. COTTRELL, 

PENCIL - HOLDER AND 1'01:"['1' _ PRO- Washougal, Wash. In this patent the inven-
TECTOIL-R. KLIPFEL� Larimore, N. D. In tion is an improved combined machine for 
this instance the invention refers to certain mf'asnring, winding, and weighing rope, wire 
improvements in devices for holding pencils cable, and like material, to be used by store­
and protecting the points thereof when not in keepers in the sale of such goods, thereby less­
usc, and provided with a fastener by which ening the labor entailed when these operations 
the same may be instantly secured to the are performed in the usual manner. 
inside or 'outside of a pocket or to any other 
portion of the clothing. PrilDe Movers and Their Accessories. 

I\L\NIFOLDIKG-PAD.-S. W. GASS, I�vart, ROTARY I<JNGIXK---T. S. BARW IS, Van-
"IIch. This pad is to be used by store clerks couver, British Columbia, Canada. '1'he object 
in the recording of sales, where it is neces· in this invention is to provide for the quick 
sary to make duplicate slips of the name and reversal of the engine or turbine when dCRired. 
price of each article sold, or other memoranda. The improvement consists of a cylindrical cas­
For this purpose the inventor has constructed ing in which is journaled a revoluble drum, 

comprehends as its most distinctive feature a 
construction of slip clutch between the timing 
wheel and its shaft so that the wheel may turn 
a given distance on the shaft independently 
of the shaft and then take up against and turn 
rigidly with it, in connection with an adjust­
able circuit controller. 

CLUTCH.-B. F. REICHENBERGER, Township' 
4, Brown Co., Kan. In this patent the inven­
tion has reference to a clutch for connecting 
rotary elements. It is useful in connection 
with various branches of mechanical arts, but 

ment is in the tire construction of wheels. An 
elastic tire is employed which may be of solid 
rubber. The construction of the tire fastening 
devices with the lugs and links connecting the 
hooks provide .mean'" that co-operate with inde­
pendent rings of the supporting tire, the tlexi­
bility of the stud connection co-operating with 
the yielding of the rings of such supporting 
tire in securing tlexibility of the wheel. Means 
operate for extending the supporting plates 
toward securing the desired tlexibility of the 
wheel. 

is especially intended for application to the VEHICLE-TIRE.-G. E. HUGULEY, Atlanta, 
crank shaft and tly wheel of traction en- Ga. One purpose of the present invention is 
gines. to provide a supplemental tread section for tl", 

APPARATUS 1<'OR GENERATING AND I outer tubes of pneumatic tires, or any rubber 
STORING PROD'CCTS O Ir COMBUSTION tire used upon wheels of automobiles or simi­
UNDER PRESSUHE.-T. H. COLE, 54 Margate 
road, Southsea, Hants, gngland. Mr. Cole's 
invention relates to the generation of power 
by the combustion of a gas or vapor within a 

lar heavy vehicles, which supplemental tread 
section can be quickly, conveniently, and firmly 
applied. 

De8i�n. 

DESIGN FOR RIBBON.-E. M. CORBETT, 
Paterson, N. J. 'l'his ornamental design for a 
ribbon comprises a band of fabric with vertieal 

confined space, and it has for its object to  pro­
vide means whereby the greatest practicable 
elasticity, or tlexibility may be obtained in the 
application of the power generated in an in­
ternal combustion motor. This primary motor 
is adapted to work on a four-phase cycle. double l ines and single cross lines which make 

STEAM-TURBINE.-E. HARVEY New York I a pa.ttern of .very �mall. squares. Bow kn�ts 
, . , . ' , run m an oblique dIrectIOn and at regular m-

N. Y. Th.e mventI�n is an Improvement in tervals down the ribbon. 
steam turbmes espeCially directed to compound 
condensing marine engines capable of being 
reversed. '1'he turbine engine is capable of 
having a high, an intermediate, and a low 
pressure chamber, each of which is provided 
with a novel form of piston. 

REVERSING STE.UI-T'CRBINE. - W. C. 
GARDINER, 17 St. Clement Street, Aberdeen, 
Scotland. In the present patent the invention 
has reference to multiple expansion reversible 
steam turbines wherein the rotary distribution 
valves are employed for the purpose of vary­
ing the expansion of the steam and determin­
ing the direction of the revolution of the 
rotor. 

Pertaining to Recreation. 

PUZZLE.-W. WERNER, New York, N. Y.­
'1'he pur,r,le is preferably in the form of a deck 
of playing cards and consists of a number of 
cards, numbered consecutively and arranged in 
sets or suits, each set being formed by a. num­
bel' of cards, and each card being provided 
with a colored design, preferably a geometrical 
figure, tile designs and their colors in a set 
being different, and the colors of the same 
designs in the several sets being different. 

TOY.- A. EEBERI,E, New York, N. Y. This 
invention has reference to toys designed for 
children's use, and consists primarily of a doll 
and means connected therewith adapted to en­
able the doll to be placed in different positions 
and mado capable of various movements to suit 
the fancy of the user. 

Pertaining to Vehicles. 

LOG-CART.-J. A. PERRY, Burgaw, N. C. 
The invention is an improvement in that class 
of log carts or carriers in whieh the log is 
suspended from an axle by means of chains. 
The main feature of the improvement is the 
pivotal comwction between the hounds and 
tongue, or any form of rigid arm suitably con­
nected with the axle so as to serve practically 
as a rocking lever. 

EYE-PROTECTOR.-E. VERDEAlJ, New York, 
N. Y. The more particular object in this in­
vention is to provide a form of mask suit­
able for use by chauffe{.rs and drivers of ve­
hicles, the construction being such as to pre­
vent the collection of snow, sleet, frost, or 
water from gathering upon certain parts of 
the mask so as to obstruct the vision. 

NOTE.-Copies of any of these patents will 
be furn:ished by Munn & Co. for ten cents each. 
[,lpase state the name of rhe patentee, title of 
the invention, and date of this paper. 

uerles: 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for our information and not for publication. 

References to former articles or answers should give 
date of paper and page or nnmber of question . 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
Borne answers require not a little research, and, though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver· 
tised in our columns will be furnished with �g�r�:::

. 
of houses manufacturing or carrying 

Speoial Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
bad at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt ot price. Mine��1:keS3n�r fY�b
:

I
���ination should be distinctly 

( 10542) V. B. asks : I would like to 
obtain some rule for the repulsion of perma­
nent magnets : For example : if two magnets 
have an attraction of two pounds pull, what 
would be the repulsion between them if one 
of the magnets be turned end for end 7 Also, 
what repul sion would . it  be Po�£;;)[e to get 
between two magnets, one of any weight and 
either electro or permanent, and the other to 
weigh two ounces and be permanen t ?  A. The 
repulsion between two similar magnet poles 
is the same as the attraction between two 
oppOSite poles in the same position, whether 
they be permanent or electro-mal,,'1lets. The 
repulsion dies out very rapidly as the poles 
move away from each other, and the attrac­
tion increases very rapidly as the poles ap­
proach each other. This is due to the low 
permeability of the air. The force varies in­
versely as the square of the distance between 
the poles. We have never tried the experi­
ment to find the maximum force which could 
be obtained in any given case, but there is no 
answer to J'our indefinite question as to the 
force between a magnet of any weight anll 
form and a permanent magnet weighing two 

WHIF1<'LETREE.-S. A. HAr,Er!l'O�, Pavilion, 
N.  Y. Among other objects of this invention 
the inventor provides a whiffletree which can 
be automatically operated to detach and attach 
the traces of th.. harness quickly and with I ounces. 
little labor, and to inclose all of the operating ( 10543 ) C. E. R. asks : 1. Will an 
parts in order that they may be obscured alternating current meter register if the cur­
from view and protected from the weather. rent is coming in at one of its entrance wires 

LAMINA'1'ED 'l'IHR - ,T. W. CARHART, 
and leaving by one of its .exit wires ? A. We 

Austin, 'Tcxas. 'l'he invention relates to tires, should not expect a meter to register unless 
such, for instance, as arc used upon automo- all its binding posts had wires attached to 
biles and other road vehicles, the more particu- , them. You should, however, refer the matter 
lar object being to pl'oduce a tire built up to the company controlling the meter, since 
of laminm so as to possess great strength and there are many kinds of meters of widely dif­
resilliency, and to be easily constructed of ferent construction. No general answer can 
comparatively cheap materials as well as to be given. 2. What liquid and plates arc used 
be easily repaired, or to be replaced either in in a cell which chokes off one of the altern a­
wbole or in part. tions of an alternating current, giVing an in-

,TOIK'1'BD-SPINDLE A XLK-1L BIDEAL', 1 6  termittent dirpct curren t ?  A .  The plates i n  an 
Cite d'Antin, Paris, France. The invention eleetr,)lytic rectifier are generally iron and 
relates to axles having jointed spindles, chiefiy aluminium, the electrolyte some potash salt. 
designed to receive the steering wheels in a 3. On a ground return ]4 mile telephone line 
motor-car, and the object is to so mount or fit when one end is ground(:�d and a receiver Con­
the axle that it will allow of a ball bearing nected at the other, sounds are heard wbich 
or washer being arranged between the body are separated into dots and dashes, which 
part of the axle and the spindle around th� 

I so�nd exactly like the sparks of a� induction 
stud of the vertical joint of these parts to COlI. The steady hum of alternatmg CUlT(mt 
avoid any injurious movement out of the per- lighting circuits is also heard, but has a quite 
pendicular with respect to the said stud. different sound. At times there are apparently 

a book box adapted to contain a ribbon folded carrying blades subject to pressure of the AXLE-NUT.-'I'. MILLIGAN, Fortuna, Cal. 
in a manner to pass freely from the box as working fiuid and having a shiftable member or In this instance the improvement pertains to 
it is withdrawn. The ribbon is made in two part, automatically operated to change the axle nuts, and has for its object the provision 
or more layers, rasses oyer the top of the direction of rotation. of a compensating means adaptc,d to take up 
box to inclose carbon slwets therebetween in REVERSING-GK\R j1'OR G.\SOLENE-gN- the lost motion occasioned by the wearing of 
order that when the top layer is written upon, GINES.-II. R ZASTROW and .T. H.  KOIcl'P, the end of an axle hox, and therehy holds the 
two copies more will result. Thlcans provide Portage, 'Vis. rrh(-' invention consists in box against longitudinal motion on the axle. 

dots and dashes being sent by several different 
coils at the same time, as their tones are 
different, some high, some low, some loud, 
some " w('ak. 'rhere is no cohereI' or other de­
teetor in the circuit. Under these conditions 
Is it possible to hear wireless unattuned mes­
sages ? A. The grounded telephone line upon 
which you hear sounds is able to take up ' any 
sort of sound in the neighborhood. The tele­
graph signals you hear are probably those of 

for imprinting the succeeding layers. means for reversing without having to gain WTIEEL--I. W. GILES, New Bedford, and 
ORNAMENTAL FENCI!l.-J. FORS'rER, ':'os I access to the interior of tbe engine, and it I C. W. TOBEY, Fairhaven, Mass. This improve-
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some neighboring telegraph line. 'l'he alter- I drawing aright) and with a hard wall. An 
nating current hum is from some line, i t  may abundance of soft hangings along the side 
be farther off. It  is doubtful if you hear I walls, such as heavy curtains upon poles, as 
wireless telegraph signals, although it is pos- if there were Wir:dows in the wall, is ad vis­
sible that you do so. '1'he remedy is to put able. Such echomg halls are often much 
in a metallic return on your telephone line' j improved by stringing fine wires across them, 
All these sounds will then cease. 4.  Does the several feet above the heads of people ; in your 
covering of the high potential electric lighting hall this might be done nine feet above the 
wires completely protect them, or is it  still floor. Another decoration can be addcd which 
dangerous to touch the insulation ? A. The would deaden the noises, by putting up an 
insulation of a wire is supposed to protect abundance of bunting or cheesecloth from the 
any one from the current which it  is carrying. center of the ceiling to the sides and corners 
If the covering is in good condition, it will be as when the hall is dressed for some patriotic 
sufficient to insulate the current. occasion. A gallery with rising rows of seats 

would assist much in breaking up waves of 
I should sound. You cannot hope to destroy the echoes 

like to ask upon what do mosquitoes feed excep t  by such meanS as these. The idea is 
other than human blood ? What attracts to replace the hard surfaces of the wall by 
them to a residence ? Are vaults favorable soft and yielding materials, and to break up 
breeding places? �L Mosquitoes feed on blood the rectangular character of the room, and 
in the imago state. They bite other animals particularly the vaulted ceiling, as much as 

( 10544)  asks : C. D. I. 

besides man, as you may sec by watching possible. 

NEW BOOKS, ETC. 

NAVIGATING THE AIR. By members of the 
Aero Club of America. New York : 
Doubleday, Page & Co., 1907. 8vo. ; 
259 pp. ; numerous half-tone illustra­
tions. Price, $1.65 by mai l. 

' backed up by statistics, the fact that the work­
ing classes are obliged to struggle more strenu­
ously for existence than formerly, and thae the 
small dealer and the small producer have been 
entirely crushed out of e,!,istence by t h e  trusts. 
'fhis state of affairs is generally admitted as 
being a very grave menace to our national 

This book is intended to give a scientific development. A remedy must be sought ; yet 
statement of the progress of aeronautical we think Mr. Call's plan of relief too radical 
science up to the present time. Opening with and too visionary. 
a preface on the "Aero Club of America" by LEHRBUCH DER GEIUCIITI,TCImN CUEMIE IN 
Mr. C. F. Bishop, its president, and an intro- ZWEI BANDEN. ZWEIn; G:\ NZLICH UM-
ductory chapter by Carl Dienstbach telling in GEARBEITETE AUFLAGK Bearoeitet von 
brief what has been done up to the present in Dr. George Baumert, Dr. M. Dennstedt, 
all branches of the art, the book consists of und Dr. F. Voigtliinder. Zweiter 
twenty-three chapters proper by leading Band. Der Nachweis vom Schriftfiil-
Anlcrican aeronauts and experimenters. schungen, Blut, Sperma, li. S. ·w., un .. 

A number of these deal with balloons and ter Oesonderer Beriicksichtigung 
b'alIooning in all of its phases, and include der Photographie. Braunschweig: 
articles by A. Lawrence Rotch, William .J. Druck und verlag von Friedrich Vie-
Hammel', Augustus Post, Leo Stevens, and weg und Sohn. 8vo. ; paper cover; 
J. C. McCoy. Others, such as "The Use of 248 pages, illustrated. 

them. 'l'hey fly about and in to houses in 
search of food. Stagnant water is their usual 
breeding ground. They like cisterns of rain 
water neal' houses. They emerge from the 
water in the afternoon, dry themselves, and 
are ready to fly at dusk. Any receptacle with 
water standing in it will be used for bringing 
up a family of mosquitoes, even old cans for 
tomatoes and vegetables. All such things 
should be carefully picked up and put bottom 
upward where they will not get water into 
tlwm, if one would be rid of the pest and 

( 10550 ) C. N. writes : It has been as- Kites and Balloons in the United States 
Weather Bureau," by Oliver l1'assig, Ph.D., and 
"'rhe Direction and Velocity of Ah' Currents," 
by Charles Fiesse, will be found interpsting 
by all aeronauts and stUdents of meteorology. 
"The Coming Dirigible Airship" i� a very in­
teresting chapter furnished by Capt. IIomer 

Dealing with such problems only as admit of 
scientific and tangible solu tion, this work is 
of rare service to the criminologist. Various 
methods of tampering with handwriting are 
discussed and thril' detection ('xplnined, as arc 
also describ('d the microscopical examination 
and identification of the many SUbstances that 
are apt to figure in criminal cases. 

danger of mosquitoes. 

( 10545 ) J. S. J. asks : wish to ask 
you a probably very simple question in your 
estimation, thus : Will an elt'ctric light meter 
registcr the same at the end of a month 
when _4 C. P. lamps are used as it would 
had IG or 32 C. P. lights been used, volt­
"ge being the same in both cases ? A. An 
('1pctl'ic m('tcl' usually registers watts, or 
tl'e product of volts and amperes. A 4 C. P. 
l : mp cannot tak0 as many watts as a 16 C. P. 
l:tmp, and a IG C. P. lamp will use only about 
half as many watts as a :;2 C. P. lamp. The 
metcr only registers the watts which arc used. 
Lamps of 1G and 32 C. P. use " to 4 watts pel' 
candle when the lamp is in good eondition. 
'rhis quantity the meter should show. 

( 10546)  J. C. R. asks : Will you ex-

serted recently in a photo-magazine that the 
beam of light entering the lens of a camera 
during the exposure of a plate for 1-1000 of 
a second is 185 miles long. ( 1 -1000 part of 
the velocity of light taken at 185,000 miles 
per second. ) It is stated in support of the 
allegation that the light entering the lens 
during an exposure has " its origin in the SUD, 
and the beam, or rather the multiplicity of 
rays, hit the object, are refiected therefrom, 
and ultimately reach the plate." Without con­
testing the explanation of the action of light, 
is the explanation a sound argument that thc 
length of the beam is 185 miles '! If not, is 
the Icngth merely the distance of the object­
say 50 fect from the camera ? A. The state­
ment as quoted from the journal is quite cor­
rect. As much light strikes the plates as light 
travels in the time of exposure. A second 
exposure, and 185,000 miles of light waves 
strike the plate. The light docs not stand 
still between a plate and an object 50 feet 
away. It comes from the object all  the time. 
It moves as fast from the object to the camera 
as it does anywhere in the ail'. And the action 
of the light is cumulative upon the plate ; 1 85 

miles of waves beat against the plate and 
affect it 1 -1 000 as much as 185,000 miles of 
waveS would do. 

plain the following experimen t ?  I set the ( 10551 ) H. L. F. says : Can a loco­
front wheel of a bic.ycle in motion and then motive make better time on a high mountain 
I placed one end of the axle on my first finger. than on the sea level, provided that the grade 
The result : While it revolves on its axle it II is the same in each case ? It app"ars as 
also tends to re�olve . in an orbit arou?d m:. though if air is rarer there would be less back 
If yon revolve It WIth the axle vertIcal, It pressure, and for that reason the steam would 
tends to revolve in an orbit as before. A. '1'he act mOl:e powerfully on the piston rod. A. 
bicycle wheel in your experiments is a form of Whatever advantage in steam pressure a loco­
gyroscope and revolves as this instrument does. motive would derive at a high altitude from 
You will find it explained in Hopkins' "Experi- the reduced pressure of the ail' would be met 
mental Science," where many forms of the by the reduction of the quantit" of oxygen 
gyroscope are illustrated. in the air. If  back pressure is reduced by the 

( 10547) L. C. asks : 1. I have made a form('r cause, the amount of air needed to con­
siderostat. The rather substantial mirror 
mount is attached to the shaft of a bicycle fore­
wheel bearing. From a 4-inch pulley on this 
shaft a belt runs to an inch pulley on the 
hour sleeve of an ordinary clock. Could you 
suggest any wrinkles for reasonably accurate 
adjustment ?  It is intended for projection 
work in latitude N. = 45 deg. 30 min. 24 sec. 
,\. You will require that the mirror of your 
siderostat should rotate in altitude 47 deg., 
tile amount by which the altitude of the sun 
"ariPs in a year. In December the sun will at  
noon be 21 dog. abovo your southern horizon, and 
in .Tune it will oe uS deg. above your southern 
horizon. A gear and a rack will be as simple a 
method of adjusting the mirror as any. The rod 
('nn ontcr the room through an opening and give 
you the ability of adjusting the beam at any 
time. 2. What is the longitude of the places 
in the different time zones whose local mean 
time is taken for the standard time for the 
whole zone ? A. 'rhe longitudes which are 
takpn as the standards for the time zones in 
the Western Hemisphere are : GO deg. west, 
colonial time ; 75 d0g. west, eastern time ; 90 

deg. west, ce"tral time ; 105 deg. west, moun­
tain time ; :1 20 deg. west, Pacific time. �rhis 
system is independent of the location of places 
or cities. Bastern time happens to differ less 
than four minutes from local time at New 
York. Chicago is about ten minutes from the 
(lOth meridian. The central lines of the time 
sections arc the meridians of even hours from 
Greenwich. 

sume a certain weight of coal would be in­
creased by the latter. We also think that the 
steaming qualitit's would be impaired on the 
mountain. W(' have no data of actual runs 
at hand, but should not expect any great dif­
ference between sea level and the altitudes I attained by ordinary roads .. 

( 10552 ) M. F. S. says : Will you please 
give, in an early numlJer of the SCI K�Tn'lc 
.\�ll�IUCAN, a receipt for poIiRhing horDs for 
hat racks, etc. ? A. First scrape \vitll glass to 
take off any roughness, then grind some 
pumice stone to powder, and with a piece of 
cloth wetted and dipped in the powder, rub 
them until a smooth face is obtained. :"\ext 
polish with rottenstone and linseed oil, and 
finish with dry fiour and a piece of clean linen 
rag. 'rhe more rubbing with the stone and 
oil, the better the polish. 

( 10553 ) C. R. V. says : If  a water 
pump, plunger type, should he made from a 
tube having a ¥,, - or o/s -inch bore, and plunger 
fitting snugly in samc, clH'ck' valve each side, 
etc., plunger moving or having a st l'oke of 4 

inches, what would be the limit of revolutions 
p0,r minute jf fastened to a wlH't'l and crank, 
that it would work satisfactorily ? Would it 
be necessar,v to decrease the revolutions per 
minute in ratio to increasing the stroke to 
gain same results as a smaller or shorter 
stroke ? What is the fixed rule for this '! A. 
The most practical speed for the plunger of 
all pumps is about 100 lineal' feet pel' minute. 
This speed is irrespective of the size of the 

( 10548 ) R. L. H. asks : Kindly pub- plunger and the length of the stroke. If this 
lish in the columns of your paper whether 01' speed is much exceeded, the valves do not seat 
not the magnetism in a watch can be detected properl y  and the pump does not w"rk 
with an ordinary compass. If  not, what is the smoothly. If  the stroke is decreased, the num­
proper method ? A. To determine whether a bel' of revolutions per minute may be increased 
watch is magnetized, place it on the face of a in the same ratio to keep the piston speed the 
compass in a fiat position, and turn it slowly same. 
around. If it is magnetized, it will in some ( 10554 ) H. W. H. asks : Is there more positions repel the magnetic needle, turning it expansion of a charge of ail' and gas when away from its north and south position, and 

burnt or exploded in a closed chamber tlian in in others it will attract the needle. If it is a _ jet in the open ? What is the cause of a not magnetized, it will attract the needle pipe snapping when steam is first turned in feebly in some positions, and more strongly it ? A. The result of the burning of a certain when the main spring is near the needle. charge of gas and ail' is not dependent upon 'l'here will be no repulsion in any position. its being in a closed or open space. The same 
( 10549 ) W. M. F. says : Please inform amount of heat and gases should be produced, 

me what would take away the echo from a whether the explosion takes place in the open 
hall which is on the third fioor of a building. or in a closed chamber. In the open air the 
I do not want to use a sounding,board, as it is resulting power cannot be used, and is Soon 
too expensive. I have inclosed a small plan dissipated into the space around. 'rhe noise 
of the hall. A. We do not think a sounding- produced when steam is turned into a cold 
board would assist the acoustics of your hall. pipe is due to the partial vacuum produced by 
It is just as bad as a hall can be ; a square ', the cond('nsation of the steam. It is called 
box with a curved ceiling ( if we read your a water hammer. 

W. Hedge. 
'rurning now to the heavier-thun-air craft, 

the reader will find a brief chapter by Octave 
Chanute describing "The Wright Brothers' 
�Iotor Flyer," and another short essay by the 
brothers themselves on "The Relations, Weight, 
Speed, and Power of IPlyers." Israel Ludlow 
describes the experimental flights made with 

TYPES A.:'\D BmmDs OF FAHM ANIMALS. By 
Charles S. Plumb. Boston and New 
York : Ginn & Co. 8vo. ;  cloth ; 563 
pages, illustrated. Price, $2.20 post­
paid. 

Not since 1888 has � volume devoted to the 
his man-carrying aeroplane, which was towed breeds of horses, e;:lttle, sl1(�ep, and s\vine been 
by a tugboat and by an automobile, and I published in America. The most ree(ml: work 
through an attempt at riding in which :III'. devoted to the breeds entirely omitted a con­
Ludlow received a serious injury. Dr. Alex- sideration of the hOl"sP. This hook differs 
ander Graham Bell has furnished an extract somewhat from others that have preceded it, 
from his address on H�\erial Loconlotion," in that a number of breeds have received 
which was delivered before the Washington recognition for the prst time, tlwse being the 
Academy of Sciences last December. This ex- ass, the mulc, the angora and milch goats, all  
tract is entitled "A Few Notes of Progress in of which are important in certain localities. 
thc Construction of an Aerodrome," and i t  The more important breeds have l'ccpivcd more 
deals with some of his experiments with tetra­
hedral kites. "How to Fly as a Bird" is the 
title of a very intcr('sting chapter dealing with 
an aeroplane constructed along the lines of a 
Venetian blind. Phillips, in England, found 
that this arrangement of long, narrow, super­
posed planes was the most effiCient, and Mr. 
Holland has designed a v('ry interesting ma­
chine along these lines. Mr. 'ViIIiam .\. l�ddy 
contributps an article entitled "Experiments 
with Kite-Sustained Aeroplanes," and Mr. 
A. M. Herring describes a simple propeller­
testing device with which he has made several 
hundred tests of various propellers. "Rubber 
Motors and Flying Machine Models" is the 
title of a very interesting article by Mr. Wil­
liam H. Kimball. Mr. Kimball has exp('ri­
mented with numerous helicopter models, some 
of which are ill ustrated. Prof. William H. 
Pickering, of Harvard UniverSity, also dis­
cusses this type of flyer. Prof. David 'I'odd, 
Ph.D., con tributes an article on "Aerial High 
Speed," in which he discusses the problem of 
the hydroplane, or gliding boat, and the 
much more difficult one of the aeroplane. 
Charles iiI. ;\fanly, who was the late Prof. Lang­
ley's assiRtant in his experiments \vith an aero­
plane, makes some "Critical Remarks on Pro­
gress," and Dr. :\. Ii". Zahn discusses Dr. Alex­
ander Graham DrIl's paper, and also furnishes 
an article on "The Law of Atmospheric Re­
sistance of ",Vires and Rods." rrhe book is 
illustrated with some sixty half-tone plates, a 
considerable number of which have already 
appeared in the columns of the SCIENTIFIC 
A:lmrrlCA'I, while most of the othpr photo­
graphs are from the collection of William .T. 
flammer. 'I.'his book will be welcomed by all 
aeronauts and others interested in the new 
science, as it  gives a very good idea of the 
state of this, science at the present time. 
LA TELEGRAPH IE SA"fS FIL F:T LA T]';LE­

MEOANIQUE. A la Partee de Tout Ie 
Monde. Par E. Monier. Preface by 
D. E. Branly. Paris :  H. Dunod et E. 
PinaL Second edition, revised and 
enlarged. Price, $1. 

An excellent idea of this volume can be 
gained from the preface to it, written by Dr. 
Branly, the inventor of the cohereI', the trans­
lation of a portion of which i s  given below : 

"Although the explanation of the effects ob­
tained does not present great difficulty, the 
authors who have endeavored to popularize 
the new methods have thought it  necessary 
to leave them in a sort of half obscurity which 
imposes on the good nature of the reader, and 
probably increases his respect for science. 

"In dealing with the elementary principles, 
M. Monier has succeeded in giving a sufficiently 
precise and complete idea of wireless tele­
graphy, and he should be congratulated on not 
having given way to the temptation of writing 
a heavy, abstract scientific work. Those who 
may have the good fortune to read his work 
will owe him great gratitude, for they will 
know those things that they should know 
about the subject without having had much 
trouble in learning them." 
TIlE CONCENTHATION OF WEALTH. By 

Henry Laurens Call. Boston : The 
Chandler Publishing Company. 12mo.; 
cloth ; 48 pages. 

Mr. Call's paper, read before the Ameri­
can Association for the Advancement of Sci­
ence, at Columbia College, New York, Decem­
ber 27, 190G, presents in very clear form, 

minute mention than those that hav" had It'ss 
influence in developing the goi \'('n stock. '-rJH� 
photographs of typieal indivIduals, with 
which the t('xt is freely ill ustrated, give a 
better idea of the desirable qualities of the 
dltl'erent varieties than could be gathered from 
pages of descriptive matter. 
MODERN METHODS OF TESTING MILK AND 

MILK PHODuCTS . By Lucius L. Van 
Slyke. New York : Orange Judd Com­
pany. 12mo. ; cloth ; i llustrated ; 214 
pages. Price 75 cents. 

Now that the full danger of impure milk, 
due either to unsanitary conditions in its pro­
duction, or to adulteration, is realized, a knowI­
cdgp of ho\v io l cp,t m ilk is of vn IlIe to cVCl'yon0. 
The tests described by Mr. Van Slyke are 
chosen from those iha t do not require compli­
cated apparatus or an undue degree of technical 
skill, and yet are rPiiable. The volume is writ­
ter. simply, so ihat by paying strict attent ion 
to details, the expe-rimen tel' can acquire the 
necessary expertness with very little practice. 
THE WALSCIIAERT LOCO,roTIVf<� VALVE 

G]'AR. By W. W. Wood. New York : 
The Norman W. Henley Publishing 
Company. 12mo. ; cloth; 193 pages; 
illustrated. Price, $1.50. 

Now that the enormons size of our modern 
locomotives mak"" the weight of tile "Stephen­
son linl\: motion" a factor that must be taken 
into considC'ration, engine builders are com­
mencing to instaH a l1H'thod of valve actuation 
that has bCf:n in f.>atisfaetory use in gnrope for 
over half a ('(>.ntlll'Y, n:tllH'ly, the 'Valschaert 
valve gear. The work by Mr. Wood treats of 
this gear from four different standpoints in as 
many divisions of hIs volume. 'rIle J,"irst Di­
vision is a simple analysis of the g('ar ; tlH� 
Second Division deals with d('signing and 
erecting the .?,'car. and iA sll itpd for tlH� master 
mechanic ; the 'rhird Division t<'lIs of the ad­
vantages of the system, and the F\Hll·th Divi­
sion is devoted to "Ql1(�Rtions and Answers on 
the WaIschacrt Valve Gpar." NumE'rolls draw­
ings accompany tlle text as illustrations to the 
various points emphasized ; one set especially, 
showing the valve gear in nino different pm;; i­
tions, makes the book a necessity among rail­
road shop men. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 28, 1 907. 
A N D  E A C H  B E A R I N G  T H A T  D A T E  
I See note at end of list about copies of these patents.] 

Acid, concentrating nitric, E. Collett. . . . . .  . 
AddreSSing machincs, galley for, S. C. Cox. 
AdvertiSing dcvice, G. L. '.Ehorne . . . . . . . . . .  . 
Agricultural implement, J. J. Hurt . . . . . . . .  . 
Air brake, T. H. Van Dyke . . . . . . . . . . . . . . .  . 
Air brake hose coupling, O. J. Goldsmith . .  
Amusement device, Pulman & Leatherland . .  
Anchor, earth, C. E. Frost . . . . . . . . . . . . . . . .  . 
Animal trap, �'. B. Baker . . . . . . . . . . . . . . . . .  . 
Animal trap, J. W. Collins . . . . . . . . . . . . . . . .  . 

854,928 
855,OD7 
854,779 
855,247 
854,857 
855,242 
855,1 :;2 
8;)5,298 
854,867 
855,230 

Armature for dynamo electric machines, B. 
G. I,Jamme • . . . • • • • . . . . . . . . • . . . . . . . . . . .  854,897 

Armillary sphpl"P, F. L. Bryant . . . . . . . . . . . . .  855,2�6 
Ash screener, II. Platt . . . . . . . . . . . . . . . . . . . . .  855,i{:�5 
Automobile att�H'hm'eIlt, S . .  T. Bpal. . . . . . . . . 855,275 
Automobile foldlllg seat, J. M. Kolull . . . . . . . 855,125 
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Wood-working 
Machinery 

For rippJng, cross-cut­
ting, mttering, grooving. 
bonng, scrol l-sawin v edge 
mou1diug, mortising ; for 
working wood i'n any man. 
nero Send for catalogue A. 
The Seneca Falls M'!'g Co ..  
1.!.l5 Water St., Seneca Falls, N. Y. 

E ng i n e  a n d  Foot Lathes 
MACH I I'< E  SHOP OUTFITS, TOOLS A N D  
SUPPLI ES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

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

Mahe a Motor Boat of 
any- B'oat in 5 Minutes 

Automobile radiator, J. A. Wilson, Jr., 
855,a73, 855,374 

Automobile starting device, R. B. Waite . . .  854,8;'i� 
Automobiles, handhold strap for, C. S. Mac-

Mullan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855,112 
Automobiles, hand bold strap for, J. R. Scott 855,];m 
Awnillg, B. De young . . . . . . . . . . . . . . . . . . . . . .  854,9:J3 
Bags. See Feed bag. 
Baling press, E. H. McMurry . . . . . . . . . . . . . . .  855,015 
Banding machine, T. A. Sizemore. . . . . . . . . . .  855,351 
Barrel elevator and trip, B. },!". Sommers . . . .  855,141 
Bath tub trap, T. E. Logan . . . . . . . . . . . . . . . .  855,109 
Batteries, tlexible electric connection for 

stol"a.ge, B. Ford . . . . . . . . . . . . . . . . . . • . . .  854,817 
Beam or girder, metallic, T. G. Hlll . . . . . • . .  854,947 
Bean picking machine, G. D'. Crippen . . . • . .  855,432 
Bearing, anti-friction, Dove-Smith & Lauer . 854,877 
Bearing, rolIer, ill .. Geschke . . . . . . . . . . . . . • . .  855,It}! 
Bearings. mechanism for adjust1ng, V. E. 

Ed\vards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,879 
Bed and couch, combined, D. T. Owen . . . . . .  855,412 
Bed, sofa, R. Deimel . . . . . . . . . . . . . . . . . . . . . .  854,722 
Beehive, O. L. Hershlser . . . . . . . • . . . . . . . . • . .  855,175 
Belt holding device, J. J. Sheridan . . . . . . . . . .  855,420 
Belt tightening idler, G. S. Dunn . . . • . . . . . .  855,2i!7 
Bench, P. A. Cogan . . . . . . . . . . . . . . . . . . . . . . . .  855,387 
Bevel. protractor, and square, T. W. Spell-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,R53 
Here's a little 2 h p. ularine lnotor I Bindel', loose leaf. A. Wollensak . . . . . . . . . .  855,033 

(40 1bs
'
. con;pletcl that you can B�nder, loose leaf, F. H. Crump . . . . . . . . . . . .  855.285 

It h h f Bmder, temporary, E. E. Clark . . . . . . . . . . . . .  854,802 
a ac to .t e s�ern post. 0 Bit holder, adjustable extension , C. E. Hill 854,742 
your boat 111 5 mlllutes wlth- Block Signal, electrical. Stotts & Dickey . . . 854,970 
out any tools. Drives an 18- 11lower starter, L. B. Cousans . . . . . . . . . . . . . .  855,046 
ft. row boat 7 miles per hour ����in�·st��r!f:c�!��sm: 'io�: ' ii.· ii' 'C��k: : :  �gg:�2 ( ruIlS.8 hours on one gallon Boilet· flue cleaner, A. Stewart. . . . . . . . . . . . .  855,210 
gasohne). Can be detached Boiler furnace, D. Vines . . . . . . . . . . . . . . . . . . .  855,212 
fronl boat just as quickly and Boiler tubes, device for removing scnle from, 
stored in box in which it is Georges & Dormoy . . . . . . . . . . . . . . . . . . . . .  854,81 9 
carried. Sinlpleflt lnotor made Rook mark. aut?matic. �f. J. Conte� . . . . . . . 854.873 
-does not get out of order. ��Sg ��Jl, o�en

o��s���
f
. 
f
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,
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h
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Write for catalog with full Bottle, 1-'. S. Tull . . . . . . . . . . . . . . . . . . . . . . . . . .  855,21.1 
Bottle, Fe!tu & Rebeyrolle . . . . . . . . . . . . . . . . .  855,2H4 

OT 
Bottle and the like closure, F. T. Robinson 854,845 

WATERMAN MARINE M O R CO. Bottle washing machine. J. R. Amacker . . . .  855,086 1509 Fort St. West. Detroit. Mich. Box cover opener, J. Johnston . . . . . . . . . . . . . .  854,893 
Bracket, 1<'. B. Soucey . . . . . . . . . . . . . . . . . . . . . .  855,354 

A MON E Y  MAK E R  _. e:::>':. �. 
�

. Hollow Concrete BuIJdinl' BlockS 
Best. Fastest. Simplest, Cbeapest 

�;. � . , Mach ine. Fully gua:ranteed. 
:., . >' . .  ' THE PETT'YJ O HN CO. 

> 615 N. 6tb Stret::t. rrerre Haute, InC. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By\ G. M. Hopkins. Description o'f � small elec­
triC motor devised and constructed witb a VIew to as:;l.ist. 
illg amateurs to ruake a motor which miPtht be driven wltb advantage by a current derived from a o}ittery, and 
which would hav� sufficient ptlwer to operate a fOOt 
lathe 01' any Ulachllle requiring �ot over one man pow 
Cr. With 11 figures. Containea. in SCI"ENTH'IC AMEH.· rcAN SUPPLEMENT, No_ 1;4 1 .  Price 10 cents. '1'0 be 
had at this office and from all newsd�alers. 

Convert 
Your Bicycle 1-::0 Motorcycle 

at small cost by attaching 

f1'h��!f���.:;nd��it� 
Tbis Includes all parts. 
Anyone can easily make a 
powerful motorcycle. 
Speed 2-80 miles an hour. �-3 H.P_ Motorcycles. 
Send stamp for either catalog. 

EQUIPIUENT CO., {; Lake, IIammondsport, N. Y. 

PAT·E N T S 
Our Hand Book on Patents, Trade-Marks. 

etc., sent �".".. Patents procured through 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St,.Washlngton, D.C. 

WORK SHOPS 
of Wood and Metal Workers. with­out steam power, equi pped with 
BARNES' FOOT POW E R  
MACHIN E RY _ 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 

W. F. &. JOHN B A R N ES CO. 
Established 1872. 
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The Best 
Dry Battery 

for 

IS THE 

AUTOMOBILE 
SPARKING 

Becko Spark Cell 
4 (Jell" $1.21) 

J .  H. BUNNELI, & CO. 
Elcctrical ManuJactur"". 20 Park Place, NEW YORK 

Important to Subscribers for 
Scientific American 

in Canada 
Owing to recent changes in the 

Postal Laws, copies of SCIENTIFIC 
AMERICAN mailed to addresses in 

Canada will have to be prepaid by 

stamps affixed at the rate of one cent 

for each four ounces or fraction thereof. 
Commencing May I ,  I907, the rates 

for subscriptions for our periodicals 
nlailed to Canada, postage prepaz'd, will 

be as follows : 

Brake, R. W. Bainhrldge . . . . . . . . . . . . . . . . . .  855,271 
Brake apparatus, high speed, J. W. Cloud . . 854,803 
Brake apparatus, load, C. C. Farmer . • . . . . .  854,816 
Brake sboe, W. G. Grant . . . . . . . . . . . . . . . • . .  854,733 
Brake shoe, S .  A. Crone . . . . . . . . . . . . . . . . . . .  854,985 
Brake shoe and head, separable, C. A. Re- . 

melius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854,761 
Brick kiln, B. F. Canavera . . . . . . . . . . . . .. . . • .  855,384 
Brick molding machine, Bolton & Belisle . .  855,382 
Brick press, G. W. Balkwill . . . . . . . . . . . . . . . •  855,222 
Briquet machine, D. E. Bangs . . . • . . . • . . . . . .  855,;{7!' 
Broom bandle, S. G. W!lson . . . . . . . . . . . . . . . .  855, 1 "  
BrUSh, P .  B .  Bleimeyer . . . . . . . . . . . . . . . . . . . .  855,040 
Bucket joint, dredge, A. T. Fraser . . . . . . . . .  854,731 
BUCkle, R. C. Kirby . . . . . . . . . . . . . . . . . . . . . . . 855,2:' 
Buggy step, E. May . . . . . . . . . . . . . . . . . . . . . . .  854,753 
Building block, S. CrIttenden . . . . . . . . . . . . . . .  854,806 
Building block and wall, W. Curlett . . . . .  : . .  855,047 
Bullet, H. L. Broad . . . . . . . . . . . . . . . . . . . . . . .  854,923 
Burglar alarm, 1. A. Smith . . . . . . . . . . . . . . . .  855,023 
Burglar alarm and sash holder, combined, 

J. M. Montgomery . . . . . . . . . . . . . . . . . . . .  854,958 
Burial casket, A. J. Merkelbach . . . . . . . . . . . .  855,324 
Butcher's chopping block, I,'. J. Scbmitt . . . .  855,347 
Butter cutter, A. JenSen . . . . . . . . . . . . . . . . . . . 855.404 
Butter mold, C. A. Crane, et aI.  . . . . . . . . . . .  854,930 
Button or stud, C. E. Hansen . . . . . . . . . . . . . .  855,17:1 
Calendar. perpetual, W. J. Hartman . . . . . . . .  854.888 
Calendar, perpetual, H. V. Vogt . . . . . . . . . . . .  855,078 
Camera attachment, tripod, Vaughn & Bis-

sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,149 
Camera photographiC' Holst & Borsum . . . .  855,0114 
Can. See Sheet metill can. 
Cans or similar receptacles, closure for, W. 

Yoha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85f),(lr 
Candle shade support, P. Wisner . . . . . . . . . .  , 855,032 
Car annunciator, R. B. Eubank, Jr . . . . . . . . .  855,393 
Car control, electriC, Frank & Pevear . . . . . .  854,73() 
Car door banger, R. D. Jones . . . . . . . . . . . . . .  855,182 
Car, dumping, A. P('ltzor . . . . . . . . . . . . . • . . . .  855,128 
Car jack. Loeschner & Lesar . . . . . . . . . . . . .  855,255 
Car vent!lator, R. J. Harty . . . . . . . . . . . . . . . .  854,945 
Car' wbeel, F. Latimer . . . . . . . . . . . . . . . . . . . . .  854,828 
Cars, cbeck holder for mine, W. J. Connell . 855,388 
Caramel wrapping machine, B. B. Moss . . . . 855,119 
Carbureter, B. D. Gray . . . . . . . . . . . . . . . . . . . . 855,170 
Carbureter, P. Jenness . . . . . . . . . . . . . . . . . . . . 855,179 
Carhnreter, M. Loewenstein . . . . . . . . . . . . . . . . .  855,407 
CardLng articles of merchandise, means for, 

. W. Andersen . . . . . . . . . . . . . . . . . . . . . .  855,216 
Cards, playing, T. W. Lucke . . . . . . . . . . . . . . .  855,192 
CarP!'t fastener, stair, W. M. Ahbott. . . . . . 854,864 
CarTIer, C. A. McIntosh . . . . . . . . . . . . . . . . . . . . 855.a:�: 
carr�I�/o�t��I.

l��
e 

. . 

a
.�� . �:��� . :�I.n.�s,. �' . .  �: 855,398 

Cartridge poucb, R. M. Cutts . . . . . . . . . . . . . .  855,098 
Centering device, J. Ebnl . . . . . . . . . . . . . . . • . . .  854,V92 
Cha"1n�11m� . . '��:� . .  

a
.�j.�

s
.
ta

.�I� . .  �
l

l��: . �' . . �: 855,217 
Checking rack, W. Mantell . . . . . . . . . . . . . . . .  855,113 
Chimney, S. M. Kemp . . . . . . . . . . . . . . . . . . . . . .  854,895 
Churn and butt.:r ,Yorker, combined, A. Jen-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,178 
CIgar and the like holder, W. B .  Goodwin . .  854,820 
Ciga r  cutter, A. Scbickerl!ng . . . . . . . . . . . . . . . 855,203 
Clock, A. H. Porter . . . . . . . . . . . . . . . . . . . . . . . 855, 1 ' "  
Clock, secondary electrIc, W. S. Guthrie . . . .  855,002 
Clock, self-winding electrIc, M. Juruick . . . . 855,249 
Clock winding indicator. W. D. Bechtel . . . .  854,868 
Clothes hang(·r. E. O. li'eUroth . . . . . . . . . . . . . .  85tu)r . 
Clutch mechanism, II. C. TJyle . . . . . . . . . . . . . .  855,193 
Clutch mechanism for automobile drives, 

Schauweker & Robeson . . . . . . . . . . . . . . . . .  855,137 
Coal, cokIng, S. B. Sheldon . . . . . . . . . . . . . . . . 855,069 
Coffee mill, W. J. Bussinger . . . . . . . . . . . . . . .  855,228 
Coin controlled apparatus. H. G. Kellogg . . . .  855,008 
Coin slot meter and machine, King & James 855,O(j: 
Collar fastener, horse, A. Greenspan . . . . . . .  855,171 
Combing machine for cotton� wool ('tc., 

F. W. Chadderton . . . . . . . . . . . . . .  : . . . . . .  855,430 
Comminuted substances. production of cober-

ent bodies from, W. Schumacher . . . . . . . "'-
Commutator, L. E. Underwood . . . . . . . . . . . . . 854,7�1 
Commutator assembling ODd finish ing device, 

J. RIsbrldger . . . . . . . . . . . . . . . . . . . . . . . . . .  855,134 
Compasses, M. C. Mulbbacb . . . . . . . . . . . . . . . .  855,120 
Compressor, C. W. Dietrich. . . . . . . . . . . . . . . .  855,050 
Computing device, J. A. Ansell. . . . . . . . . . . .  855,218 
Concrete block manufacturing apparatus, 

G. B. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . •  854,856 
Concrete building block mold, J. 1-1. Rempi� �54.�1 
Concrete construction for buildings and other 

structures, reinforced, Georgenson & 
Hennen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855,299 

Concl'pte construction mold, F. 1\1. Henry . .  855,174 
Concrete construction, reinforcing member 

for, W. D. I<'orsyth . . . . . . . . . . . . . . . . . . . .  855,240 
Concrete Insert. Francisco & Thom . . . . . . . . .  854,818 
Concrete structures. reInforCing bar for, 

E. M. Schofield . . . . . . . . . . . . . . . . . . . . . . . . .  855,204 
Condenser, refrigerator, W. J. Woodcock . . .  854, 1'-/ " 
Connectlng rod heads, wedge adjusting de-

vice for, J. P. Henry . . . . . . . . . . . . . . . . . . 855,003 
Conveyer, A. L. Haines . . . . . . . . . . . . . . • • . . . .  854.734 
Conveyer, H. B. Arden . . . . . . . . . . . . . . . . . . . . .  855,42 
Cork extractor, J. B. Dodge . . . . . . . . . . . . . . . .  854, 812 
Cotton cleaner a n d  se]Jarator, J .  G Park . . .  854,90� 
Couch, Hoey & Crouch . . . . . . . . . . . . . , . . . .  855."/ 

PER YEAR Couch and bed, convertible, Jamison & 
Petrtyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,058 

Scientific American 
Supplement 
American Homes and Gardens 
Scientific American and Supplement 

(to one address) 

Scientific American and American 
Homes and Gardens 

' 

(to one address) 

$3.75 
5.50 

Conpling and bearing, combined. Callan & 
Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854,715 

Crane, D. O. Paige . . . . . . . . . . . . . . . . . . . . . . . . .  854,837 
CrUShing machine, roll, T. L. & T. J. 

3.50 Sturtevant . . . . . .  " . . . . . . . . . .  ' "  . . . . . . .  855,358 
Cue tip, A. Paul . . . . . . . . . . . . . . . . . . . . . . . . . .  855,127 

8 25 Cultivator. !lster, A. E. Wilshusen . . . . . . . .  855,372 
• Cultivator, Wheeled, J. E. Miller . . . . . . . . . . .  854,754 

CUrI'pnt apparatus, alternating, R. D. Mer-
shon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,831 

CUtTent motor, E. P. Couture . . . . . . . . . . . . . .  855, 164 
6.25 Current motor, alternating. L. A. Hawkins. 854,7a!! 

Current motor, alternating, M. C. A. J ... atonr 85l""i ,01 '  
Current motor, water, .T. A. Cameron . . . . . .  855,0.11 

MUNN & COMPANY, 
Curtain fastening, J. Schneider . . . . . . . . . . . . 854,84R. 

Pu blishers CUl·ta�n fixture, 1<'. Herbeck . . . . . . . . . . . . . . . . .  855,311 

All Classes, Ages 
and Sexes 

DRINK 

The Satisfactory Beverage 
It satisfies the thirst and pleases the palate. Re­
lieves the fatigue that comes from over-work, 

over-shopping or over-play. Puts vim and 
go into tired brains and bodies. 

Cooling-Refreshing-Delicious. 
Thirst-Q1lenching 

Guaranteed nnder the Pure Food and Drull:& 
Act. June 30, 1906. Serial No. 3324 

Sc. Everywhere 

Kerosene Oil Engines DYNAMO AND MOTOR COMBINED.-

Marine, Stationary, Portable 

�? �e'i\�f ��Pl�afeW�£I'til;���o�fc�t 

b"ully described and illustrated in SCIENTlll'IC AMERI� CAN SUPPLEMENTS 844 and Sf;!,). rrhe mach ines can 
be rUll either as dynamos or motors. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 

No Batteries, Self IgnItion by Compres­
sion. Ful1y guaranteed. Write for Cata­logue S. A. a:w- No cbarge for packing. 
INTERNATIONAL OIL ENGINE CO. 

38 Murray St., New York, U. S. A. WondenTanks 
E L E C T R I C A L  MOTORS. - THEIR 
Constrnction at Home. SCIENTIFIC AMERICAN SUP­
PLE>lENTS 759, 761. 767. 641. Price 10 cent • 
eacb, by mail. Munn & Company, 361 Broadway, New 
\' ork City. and all newsdealers. 

Any Size or Shape 

Steel Towers 
Any Height WELL� DRIL�ING 

Machmes The Baltim!,re .Cooperage Co. 
Over 70 sizes and styles, for drilling either deep or 

shallow wells in any kind of soil or rock. Mounted 
on wheels o r on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate tbem easily_ Send for catalog. 

MANU [I'AC'IURERS 

BALTInORE CITY, MD. 

WILLIAMS BROS., Ithaca, N. V. 

An Individual Walch 
Every HOWARD Watch, from the selection of its parts to its 

final adjustment, is treated as il it were the only watch under 
process of construction. 

The Howard Watch is individually made. Each setting 
is especially litted to its particular jewel ; each jewel is drilled 
for its particular pivot. These parts are microscopically per. 
fect in their relation to each other and are never separated. 

'The Howard Watch is individually ad· 
;usted. Such care, accuracy and exactness in 
the construction 01 the Howard movement 
permits of more delicate adjustment thaD is 
possible in any other watch. Evei}' 

"OWAIl/) 
",ATe H 

CATALOGUE GRATIS 

i. tested and timed for week. by experts-all nec�ary changes being made, not by 
maaipulating the regulator, but by complete readjustment. It is theD cased by the makers 

and finally readjusted in the case in which you buy it-coming to 
you a truly accurate timepiece. 

HOWAAl> WATCH 

Every HOWA �V Watch is individually guaranteed. 
It is sent to you in a velvet-lined mahogany cabinet bearing Cer­
tificates of Guarantee, giving the movement and case numbers, and 
the fixed price at which it is sold everywhere. 

HOWARD Watches are made in men's sizes only. Prices range from 
S35 10 $150, the difference being nol in grade of malerials or workman­
ship. bul in quality of case, number of jewels, and Ihe adjustmen/s. 

.. Walda Wisdom " FREE. 
We .aat 70a to 11. •• ., a l'reeeoPT of" W.tcla Wladom."-e llllchty lDtereetiDIr book which teUl lllore.bout time t.han-.1'oa ever kae" 
befo .... It'. wrltte .. bT Elbert Hubbard. WRITE TO.DAY. 

E. HOWARD WATCH CO., 
CurtaIn operator. W. L, Osborn . . . . . . . . . . . .  854 !lfn 
Cuspidor. s'anitary, A. li'ishmann . . . . . . . . . . .  855:296 "!"'-
Cut out, J. T. Marshall. . . . . . . . . . . . . . . . . . . .  854 751 SCIENTIFIC AnERICAN OFFICE 

36 1 BROADWAY, NEW YORK Cycles, etc., stanu for motor, J. J. nanseI . 855;307 



Demagnetizer, D. M. Blisa . • • • • • • • • • • • • • • . •  855,158 
Dental engine handpiece, F. W. Dean . . . . • .  855,288 
Dish and drip pan, combined, D. E. Bona-

than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,089 
Display case, B. P. Ramsey • • . • • • . . • • . • . . . •  855,201 
Display device, adjustable shoe, W. F. 

Spicer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,769 
Display rack and meat hanger, refrigerator, 

H. L. Crawford . . . . . . . . . . . . . . . . . . . . . . .  854,805 
Display stand, H. H. Fack . . . . . . . . . . . . . . . .  854,91)4 
Distilling apparatus, wood, A. J. McArthur. 855,330 
Diteh leveling device, S. E. Stoner . . . . . . . . .  854,916 
Door hanger, H. C. Smith • • . • . • • • • • • • • • • • . •  855,352 
Door hanger and means to prevent the sway-

ing of doors, J. Woyak • • . . . . . . • • . . • .  854,789 
Door banger and track therefor, J. Hand-

schumacher . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,172 
Door lock, T. B . •  Tack . . . . . . . . . . . . . . . . . . . . . .  855,177 
Draft equalizer. W. P. Wild . . . . . • • • • . • • . • •  854,786 
Draft equalizer, B. J. Brunke . . . . • . • • . • • . • •  854,924 
Drawer construction for furniture, sliding, 

T. J. Amberg . . . . . . . . . . . . . . . . . . . . . . . . .  855,037 
Drier. Spe Grain drier. 
Drinking fountain, F. L. McNitt . . . . . • . • • . . .  854,902 
Dumping body, W. R. Goit . . . . . . . . . . . . . . . . .  855,302 
Dust remover, pneumatic, M. E. Freeman. 855,433 
Dye, making anthracene, M. Isler . . . . . . . . . .  855,248 
Dsnamometer, W. F. Dawson . . . . • • . • . . . . . •  854,720 
Dynamometer, C. M. Garland . . . . . . . . . . . . • .  854,996 
Earth scraping machine, W. & J. Randall . .  855,336 
Eccentric, R. M. Clark . . . . • . . . . . . . . . . . . . . . .  855,282 
Electric attachment for movable objects, 

.T. R. Dawkins . . . . . . . . . . . . . . . . . . . . . . . .  855,389 
Electric current controlling device, Emerson 

& Dorgeloh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,721 
Electric governor, H. Weber . . . . . . . . . . . . . .  854,918 
Electric heater or rheostat, F. C. Newell . . .  854,834 
Electric machine, dynamo, W. M. Coffman . .  854,717 
Electric machine, dynamo, J. E. Noeggerath 854,756 
Electric machine. dynamo, L. E. Underwood 854,782 
Electric machine, dyltamo, J. B. Wiard . . . . .  854,784 
Electric machines, reversing the polarity of 

dynamo, J. B. Taylor . . . . • . • • . • . . • • . . . .  854,772 
Electric meter, E. Thomson • • . . . . . . . . . • • . . .  854,777 
Electric meter, R. Arno . . . . . . . . . . . . . . . . . . •  855,2*20 
Electric motor control system, H. D. James, , 854,825, 854,892 
Electric motor controller, F. H. Burmester .  855,093 
Electrical distribution system, J. L. Wood� 

bridge . . .  . . .  . .  . . .  . .  . . .  . . . . . . . . . . . . . . . •  854,862 
Electrical sockets and conduits, connection 

for, R. B. Benjamin . . . . . . . . . . . . . . . . . . . .  854,978 
Electrically actuated body, means of control 

for an, B. Mclnnerney . . . . . . . . . . . . . . . •  855,066 
Electrolytic diaphragm and making same, 

L. II. Baekeland . . . . . . . . . . . . . . . . . . . . . .  855,221 
Electromagnetically actuated device, R. P. 

Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854,824 
Electl'otype or the like, E. A. Faller . . . . . . .  854,995 
R1evator, D. C. Suplee . . . . . . . . . . . . . . . . . . . . .  855,074 
Elevator shafts, automatic door closer for, 

E. E. Ashley . . . . . . . . . . . . . . . . . . . . . . . . .  855,376 
Elevator valve mechanism, R. C. Bromley . .  854,795 
l�mbroidery in divers cords, F. Baudenon . .  855,274 
Embroidery machines. fabric frame moving 

mechanism for, W. L. De Bar . . . . . . . . . .  855,187 
Engine, A. Klose . . . . . . . . . . . . . . . . . . . . . . . . . .  854,896 
Engine ingnition device, explosive, J. Stadt-

herr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,209 
Engines and making same, radiator for ex-

plosive, J. F. Faries . . . . . . . . . . . . . . . . . . .  855,239 
Engines, apparatus for muffling the exhaust 

of gas, E. Thomson . . . . . . . . . • . . . . . . . . .  854,778 
Envelop fef'der, C. E . •  Johnson . . . . . . . • . . . . . .  854,826 
Excavating and elevating apparatus, F. E. 

Allen . . . . . . . . . . . . . . . .  , . . . .  : . . . . . . . . . . .  854,920 
Excavating machine, .T. D. Buchanan . . • . . . .  854,925 
Excavator, O. & W. K. Strenge . . . . . . . . . . . . 855,357 
Explosives in wells, apparatus for firing, 

h II. Broadwater . . . . . . . . . . . . . . . . . . . . .  855,224 
Ji"an and eye protector, combined, T. Ritter 855,202 
Icarrier's tool, W. W. Lyons . . . . . . . . . . . . . . .  855 , 1 1 1  
Fastf'ning device, F.  Raupach . . . . . . . . . . . . . .  855,337 
�'astening hook, B. Knothe . . . . . . . . . . . . . . . . .  854,746 
F'et'd apparatus, intermittent, B. Baron . . . . .  855,039 
Iceed bag, Mainster & Wilwn . . . . . . . . . . . . . .  855,194 
Feeding device for horses, slow, C. E. Sey-

mour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,850 
Fence lock, wire, T. R. Hill . . . . . . . . . . . . . . . .  854,946 
FEnce machines, crimping mechanism for 

wire. J. A. Cocker, reissue . . . . . . . . . . . . .  12,656 
Filter, E. M. Wade . . . . . . . . . . . . . . . . . . . . . . .  854,g72 
Filter, liquid, H. J. Hass . . . . . . . . . . . . . . . . . .  854, nR 
Fire escape apparatus, C. W. Bergquist . . . .  854,9:?2 
Fire glazing machine, M. J. Owens . . • . • • . . .  854,836 
Fire polishing machine, W. E.  Bock . . . . . . . .  854,7\13 
Firearm, automatic, C. A. Strasburg . • • . . . . .  854,771 
Firpproof material, K. Sakurai . . . . . . . . . . . . .  855,136 
Firin� nI('chanism, electric and percussion, 

W. H. Bevans . . . . . . . . . . . . . . . . . . . . . . . . . 855,427 
Fish net float, J. Koenig . . . . . . . . . . . . . . . . . . .  855,06.1 
Flanger pipe, L. H. Brinkman . . . • . . . . • . . . . 854,869 
Flash light, G. F. Ehemann . . . . . . . . . . . . . . . .  854,880 
Flue beater tool, L. A. Tinnes . . . . . . . . . . . . . . 855,362 
FluE' cIpaners, turbine for. T. Coates . . . . . . .  854,716 
Fllle stopper, J. W. De Weese . . . . . . . . . . . . .  854,986 
Il�ly trap, I. Hansen . . . . . . . . . . . . . . . . . . . . . .  855,308 
Fly trap for attachment to windows, W. J. 

Posakony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854.910 
Food and making same, cattle, G. F. Ahlers 854.7!11 
Force feed lubricator, C. B. Hodges . . . . . . . .  854.948 
If"ork and sIloon, combined, J. King . . . . . • . . .  854,74f» 
Fruit picker. L. A. Sample, . . . . . . • . . . . . . . • .  854,912 
Ji't:nnf'l, E. 1.1. F. Fraley . • . . . . . . • • • • . • . • • . . .  855,397 
Furnace. See Boilel' fm nace. 
FFrnace, M. V. Smith . . . . . . • . • . • • . . . • . . . . . .  854,851 
E'urnace, A. Ducco . . . . . . . . . . . • • . . . • • . . . .  855,289 
Furnace feed, G. C. Crow . . . . . . . . . . . . . . . . . .  854,875 
Furnacp for hHI ting disk wheels or the like, 

A. Wiecke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,974 
Furnace'3, apparatus for burning fuel in, 

E. M. Bunce . . . . . . . . . . . . . . . . . . . . . . . . . .  854,798 
Fuse. time, G. Baker . . . . . . . . . . . . . . . . . . . . . . .  854,977 
Game apparatuR. E. C. D'Yarmett . . . . . . . .  854,9:.n I 
Game apparatus, F. R. Kis.tler . . . . . . . . . . . . .  854,951 
Gas absorber, F. W. Allan . . . . . . . . . . . . . . . . .  855,035 
Gas, apparatus for charging liquids with 

carbonic acid. Green & MacLearn . . . . . . .  855,24:1 
Gas engine, W. F. Brehm . . . . . . . . . . . . . • . . . .  854,981 
Gas engine, J. H. & J. H. Birch . . . . . . . . . . .  855,22:1 
Gas, manufacturing, J. J. Busenbenz . . . . . . .  855,094 
Gearing, J. Parker . . . . . . . . . . . . . . . . . . . . . . . • .  855,068 
Gearing, speed changing, R. E. Lincoln . . . . .  854,747 
Glass maldng machine, sheet or plate, W. 

W. W. Keyes . . . . . . . . . . . . . . . . . . . . . . . . .  855,185 
Gla s�ware manufacturing apparatus, J. 

Schies . . . . . . . . . . . . . . . . . . . . . . . . .  855,344, 855,345 
Gold from magnetic sands, apparatus for 

separating, FJ, Gates . . . . . . . . . . . . . . . . . .  854,9n7 
Golf club, W. R. Ortbwein . . . . . . . . . . . . . . . . .  855,016 
Grading machine for building and repairing 

roads, W. A. Jones . . . . . . . . . . . . . . . . . .  854,894 
Grain and seed cleaner, H. H. Dunning . . . .  854,987 
Grain cleaner. J. Peacock . . . . . . . . . . . . . . . . . .  854,707 
Grain drier, ,T. A. Higdon . . . . . . . . . . . . . . . .  855,312 
Graining metallic plates, apparatus for, 

C. M. Kneppler . . . . . . . . . . . . . . . . . . . . . . .  854,9m 
Grave covering device, A. McMullen . . . . . . . .  854,833 
Grinding machinps, eccentric work bolder 

for, A. B. Landis . . . . . . . . . . . . . . . . . . . . . .  855.Ron 
Grinding mill, J. F. Winchell . . . . . . . . . . . . . .  854,861 
Grinding mill quick release, A. J. Robinson 855,:14� 
Grinding mill, vertical disk, A. M. Del-

linger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,099 
Gun sight devices, etc., screw gear for, O. 

Grauhering . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,990 
Gun stock, P. H. Clarisey . . . . . . . . . . . . . • . . •  855,220 
Gun, take down, T. C. Johnson . . . . . . . . . . . .  855,181 
Gun wIth recoiling barrel, K. Voller . . . . . . . .  855,366 
Guy wire fastener, A. Bearse . . . . . . . . . . . . . .  855,BR1 
Hair curling device, F. C. Grocott . . . . . . . . . .  854,884 
Hair pin, F. J. Mooers . . . . . . . . . . . . . . . . . . . . .  854,901 
Hail' tonic and dandruff preventive, F. W. 

Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,MS 
Hammer attachment, W. H. Smalley . . . . . .  855,140 
Hammer, forged steel, W. S. Ward . . . . . . . .  855,079 
Hammer, power, Wilson & Matthews . . . . . . .  855,151 
Hammer retracting device, II. W. Bull . . . . .  855,227 
Hand, apparatus for delineating- character 

according to the character of the, Mar-
vin & Casler . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,752 

Harness;, breast chain spreader for, J. W. 
Wistar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,270 

Harvester binding mechanism, corn, W. H. 
Tilson . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  854,917 

Hasp lock, W, K. Blodgett . . . . . . . . . . . . . . . . .  855,087 
Hat fastener, .T. C. Morrison . . . . . . . . . . . . . . .  855,Ol� 
Hat holder and band, W. A. Pierce . . . . . . . .  854,906 
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• __________________________________________ -.. 1 Hat holding device, W. H. Burden . . . • • . . • .  855,27S 
Hat pin fastener, J. W. Cunningham . . . . . .  854,718 

SKIDOO! 
The 2-Cycle-Engine-Sensation 

of the Year 
Entirely new and improved design, perfected in every detail­

excels all others in neatness, compactness, simplicity and strength, 
and challenges the most critical compar�son with any other engine 
of its class in actual operation under the most trying conditions. 

Patent$ 
Pending 2 to 3 H .  P'$ 

B A R E  
.Engine 

COMPLETE ENGINE 

With Fresh Water Boat Fittings. 

With Salt Water Boat Fittings. 
$39.90 

43.90 
The swiftest, most powerful, efficient and reliable engine of its 

size on earth. Makes a speedy little Launch from an ordinary 
Canoe or Rowboat. Drives 14 to 20 ft. Launch, with load, 6 to 10 
miles an hour. Ample power for use as an auxiliary in 35 ft. 
Sailer. Easy to install and operate. Reversible-runs either way. 
Perfect speed control-unfailing endurance powers-economical 
and safe-runs smoothly, steadily and quietly-never skips or 
backfires-starts without cranking. Runs on Gasoline, Distillate, 
Kerosene or Alcohol without change in equipment. Strong and 
durable-sold under 5 years guarantee. 

Complete Catalog i1;ustratil;g and describing our full line of sin&,le �nd 
double cylinder manne engmes, sent FREE to any address on appllcatlOn 

BELLE ISLE MOTOR CO., Dept. 18, DETROIT, MICH. 
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REVISED EDITION 
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THE SCIENTIFIC A M E R I C A N  CYCLOPEDIA OF RECEIPTS, 
NOTES AND QUERIES has had an unprecedented sale. It has 

been used by chemists, technologists, and those unfamiliar with the 

arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It consists of a careful compila­
tion of the most useful receipts, and information which have appeared in the 

SCIENTIFIC AMERICAN for more than half a cen­

tury. Over 15 ,000 selected formulre are here collected, 

nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re­
lating to formulre will be found answered. It is more 

than a receipt book, as in most cases it gives all 
the standard and special formulre, thus enabling the 

reader to find a receipt which fits his peculiar need. An 

alphabetical arrangement with abundant cross references 

makes it an easy work to consult. Those who are en­
gaged in any branch of industry will find this book of 

the greatest practical value, and we especially commend it to those who are 

in search of an independent business, as they will find many formulre for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formulre as well as 4I 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 
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Hay drower, W. A. Cook . . . . . . . . . . . . . . . . . .  854,929 
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�::��� : : : : : : : : : :  �g�:m : Hay rake, M. R. Jenkins . . . . • . . • . • • . • . . . . .  855,006 I Headlight attachment, C. T. McElvaney • . .  855, 122 

Headlight, locomotive, W. H. Donaldson • • . .  854,876 
Heating system, J. F. Staudt . • . . . . • . . . • . . •  854,96!) 
Hoisting mechanism, A. A. McIntosh • • • . . . .  855,3:)2 
Hoof pad, A. Larsen . . . . . . . . . . . . . . . . . . . . . . .  855,188 
Horse-power, W. D. McAtlin . . . . . . . . . . . . . . .  855,434 
Horse releaser, M. L. Swingle . . . . • • • • • . • . .  855,360 
Hors.eshoe calk, Hailman & Harnden . . . . • . .  855,245 
Horsesbo(� calks, making, R. Whitaker . • . • .  855,082 
Horseshoe, CUShioned, W. R. Smith . . . . . . . .  854,852 
Hose coupling, C. C. Corlew . . • • . • . • • • . • • • .  855,232 
Hydrant, J. W. Singmaster . • . • • . • • • . • • . . . •  855,350 
Hydrocarbon motor, A. A. Low . • • • • . • • • • • . •  855,191 
I ce cream freezer. F. Tyson. . . . . . . . . . . . . . .  855,364 
Ice tongs, McNabb & Enders . . . . . • • • • . • . • • .  855,123 
Igniter, electric, A. D. Wilkinson . . • . • • • . . . .  855,269 
Incubators, automatic ventilation regulator 

I for, A. E. Leavenworth . . . . . . . . . . . . . . . .  855, 1 07 
Induction motor, H. G. Reist . . . . . . . . . . . . . .  854,760 

, Injector, W. H. Winks . . . . . . . . . . . . . . . . . . . . 855,421 

I Inkstand, T. H. Newman . . . . . . . . . . • • • • . • • . 855,124 
Insole for shoes, spring, C. J. Cotter • . • . . • •  855, 1(;;) 
Insulating Wire and other electrical condue ... 

tors, electrically, A. D. Whipple . . . . • . •  855,081 
I Insulation, fuse box of molded, A. C. Sav-

age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,846 
Insulator, H. Sinclair . . . . . . . . . . . . . . . . . . . . .  855,208 

, Insulator, high potential, L. Steinberger • . . •  855,355 
Insulator pin, W. S. Lee, Jr . . . . . . . . . . . . . . .  855,253 
Insulator pin, L. Steinberger . . . . • • . . . • • . • . .  855,261 
Insulator, . spiral core, L. Steinberger . • . . • . •  855,262 
Internal combustion engine, p. Metzler . • • . •  855,11 5 
Internal combustion engine. F. Morey • • • • • •  855,256 
.Tack. See Car jack. 
Joint marking tool, J. B. Colburn . . . . . . . . . . 855,04 1 
.Tournal box, F. Hachmann . . . . . . . . . . . . . . . . 855,400 
Journal box lid, T. H. Symington . . . . . . . . . .  855,362 
Journal box, railway, T. H. Symington . . •  , 855,361 
Knife, R. A. Baggett. . . . . . . . . . . . . . . . . . . . . . 855,37R 
Knitted undergarment, Q. McAdam . . . . • . . .  855,329 
Knitting machine, A. V. Groupe . . . . . • . . . . . .  854,885 
Knitting machine yarn measuring and feed-

ing device, Hurley & Barratt . . • . • . . • • • •  855,316 
Lamp bracket, P. M. Wickstrum . . . .. . . . . . . .  854,785 
Lamp burner, A. H. Handlan, Jr • . • • • • • • • • •  855,055 
Lamp, gas, A. H. Humphrey . . . • . . . . . . . • . .  855,315 
Lump, three-phase current arc, G. Semenza 854,764 

I Lamps and similar objects, suspending de-. vice for electric arc, E. Kuhne . • . . . . . . .  854,827 
Lamps, manufacture of incandescent bodies 

for .,rectric, Just & Hanaman . . . . • • . • • . •  855,060 
Land roller, B. A. Thomas . . . . . . . . . . . . . . . . .  855,075 
Lantern slide and mat therefor, L. M. Mc-

Cormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,121 
Lasts, bushing or thimble for, H. E. Howe . 855,403 
Latch lock, H. Schmitt . . . . . . . . . . • . . . . . . . . .  854.847 
Lathe, Fenn & youngs . . . . . . . . . . . . . . . . . . . . .  855,101 
Leather dressing machine, W. B. Turner . . . .  854, 855 
Leather polish, J. Newberry . . . . . . . . . . . . . . . .  854,755 
Ledger leaf, J. Barker . . . . . . . . . . . . . . . . . . . . .  854,710 
Life preserver, K. J. Johansson . . . . . . . . . . . .  855,180 
Lifting jack, Orsborn & Graeber . . . . . . . . . . . .  854,904 
Lightning arrester, W. Gifford . . • . . • • . . . . . .  R55.Ron 
Link, W. A. Dutlield . . . . . . . . . . . . . . . . . . . . . . .  855,290 
Liqnid separator, centrifugal, B. Ljnngstrom 855.189 
Loading and unloading apparatus, A. R. 

Holmen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854.890 
Lock, J;\ X. Eckstein . . . . . . . . . . . . . . . . . . . . . .  854,928 
Locomotive with steam turbine drive, J. I Stumpf . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  855,436 
Log car dog, J. Hanley . . . . . . . . . . . . . . . . . . . .  855,103 

I t��� ��a: s
;�Fin:t��

i
O�ro�t �?a��S'f��" th� 855,034 

I shuttle box, shuttle changing, E. S. 
Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855,�5()' 

Looms, mnltiplier mechanism for box, 
Ij�orbps & Fraker . . . . . . . . . . . . . . . . . . . . . .  855,102 

Looms, thin" place detector mechanism for, 
R. E. Rhoden . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lubricating device, Coates & Hart . . . . . . . .  . 

Lubricating means., Williamson & Ripley . .  '. 

Lubricator, J. E. Crandall . . . . . . . . . . . . . . . .  . 

:\:1a('aroni, etc., machine for manufacturing, 

855,341 
855,38G 
854.975 
854,874 

J. V. Eb"I. . . . . . . . . . . .  . ,  . . . . . . . . . . .  . ,  . .  85;),4:18 
�fail chute, R. W. Ashley . . . . • . . . . • . • . . . . .  854,866 
::\Ianure fork, W. H. Compton . . . . . • . • . . . . . .  855,2R� 
Manure spreader, E. Palm . . . . . . . . . . . . . . . . .  855,126 
Mason's pointing tool, A. Eide . . . . • . • . . . . . . .  854,939 
Massage machine, R. V. Clark . . . . . . . . . . . . .  854,9R� 
Mast hoop, P. J. Hansen . . . . . . . . • . . . . . . . . . .  855,246 
Match hox, W. E, Edwards . . . . . . . . . . . . . . . . 854,991 
Mateh lighter, J. G. McCarthy . . . . . . . . . . . . .  854,960 
Match machine, J. S. Woodbridge . . . . . . . . . . . 854,863 
Match making machinery, A. B. Calkins, 

854,870, 854,871 
Mattress frame, R. W. Miller . . . . . . . . . . . . . .  854,nOO 
Measuring apparatuS'>, tailor's, J. Barnett . . .  855,272 
"Measuring instrument, E. Schaeffer . . . . . . . . .  854,762 
:Mcasuring instrument, electrical, J. Abra-

hamson . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,709 
Metal, reticulated, N. E. Clark . . . . . . . . . . . . . 854,927 
l\ff'tals fl'om their ores, extracting, W. L. 

Gf'orge . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . .  854,998 
Meter connection, A. L. Holmes . . . . . . . . . . . .  855,31 4 
Milk cooler and aerator, White & MacKay . 855,371 
Mill. See Coffee mill. 
Mining augpr, C. C. Lockhart . . . . . . . . . . . .  855,108 
Mining machine, portable placer, Pennick & 

IIale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855.200 
Mold, P. A. Bowsher . . . . . . . . . . . . . . . . . . . . . .  855,091 
Mold preparing machine, IJ. P. Dages . . . . . . 854,932 
Motion or power, means for imparting. J. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Motor control, M. W. Day . . . . . . . . . . . . . . .  . 

Motor control device, A. Kidd, Jr . . . . . .  . 

Motor g-enerator sets, equalizing loads on, 

854.776 
854,721 
854,743 

J. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  854,773 
Motors at a distance, controlling, N. C. 

Bassett . . . . . . . . . . . . . • . . . • . . . . . . • . . . . . .  

Mouth brace. H. Lorenz . . . . . . . . . . . . . . .  . 

Movpment Cure dpvice, L. E. Richmond . .  
Music sheet, W. H. Rees . . . . . . . . . . . . . . .  . 

Musical instrument controller, mechanical, 

854,712 
854,898 
855,342 
855,413 

J. W. Sutton . . . . . . . . . . . . . . . . . . . . . . . .  855,145 
Musical instruments, music roll for mechani-

cal, H. p. Ball . . . . . . . . . . . . . . . . . . . . . .  855,038 
Nut lock, Cheek & Brooks . . . . . . . . . • . . . .  854,800 
Nut lock, W. H. Phillips . . . . . . . . . . . . . . . .  855,018 
Nut lock, E. J. Foreman . . . . . . . . . • . . • . . .  855,396· 
Nut lock, G. W. Mims . . . . . . . . . . . . . . . . . .  855,408 
Nutmeg pulverizer, G. A. Alger . . . . . . • . . .  855,423 
on check for lubricator drain passages. 

antomatic, W. E. Bryant . . . . . . . . . . . .  854,797 
Oils and fats with heavier fluids, combin-

ing, T. E. Smith . . . . . . . . . . . . . . . . . . . . . .  855,071 
Oiler, multiple sight f('cd, G. B. Essex . .  855,167 
Oiler, windmill, Pond & Wagner . . . . . . . . .  854,964 
Oiling machine, fiber, F. Rpivey . . . . . . . . . .  855,025 
Opticians' use. trial frame for, J. W. C. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,022 
Ore roasting furnace, W. n. Smyth . . . . . .  854,766 
Ore separator, magnetic, E. A. Edwards . .  855,166 
Outlet box, adjustable, M. D. Baron . . . . . .  855,1 55 
Ox ids, production of active matter for ac-

cumulators with mixed, H. Fredet . .  854,940 
Oyster dredge hoist, J. P. I{emp . . . . . . . . . .  855,184 
Ozonizer, H. N. Potter . . . . . . . . . . . . . . . . . .  854,965 
Packing and display device, S. R. Slaymaker 855,070 
Packing strips. machine for making, W. 

Dichmann . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  855,235 
Painted, stand for revolubly supporting 

articles to be, J. S. Anthony, Jr . . . . .  . 855,219 
855,321 
855,301 

Paper cutter attachment, roll, F. I-l. Maass. 
Paper banger's trimmer, E. E. Gobie . . . . .  
Paper hanging machine, Austin & Purvi-

ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  855,426. 
Paper pads and books. flexible back for, 

J. Maccallum . . . . . . . . . . . . . . . . . . . . . . . . .  855,322' 
Paste jar, R. Brooks . . . . . . . . . . . . . . . . . . . .  855,002 
Pencil sharpen('r, W. A. Schenck . . . . . .  855,346· 
Penholder, L. G. McConkey . . . . . . . . • . • . . .  855,331 
Perforating machine, A. L. Hart . . . . . . . .  854,822: 
Phonograph record blanks, manufacture of 

cylindrical, V. M. Harris . . . . . . . . . . . .  854, 886' 
Phonograph records, molding, V. M. Harris 854,887 
Photographic developing and fixing appar-

atus, A. C. Hayden . . . . . . . . . . . . . . . .  855,402' 
Piano, automatic. J. A. Weser' . . . . . . . . . .  855,37(} 
Piano, bell, F. Hirsch,eld . . . . . . . . • . . • • •  855,056 
Piano case, upright, F. T. Steinway . • • •  855,]43 



JUNE 8, 1907. 

LAST EDITION 

Scientific American 

R.eference Book 

12mo ; 516 pages ; illustrated ; 6 colored plates. 
Price $1.50, Postpaid 

The result of the queries of 
three generations of readers 
and corresponden ts is crystal­
lized in this book, which has 
been in course of preparation 
for months. It is indispen­
sable to every family and bus­
iness man. It deals w i t h  
matters o f  i nterest t o  evety­
body. The book c o n t a i n s  
50,000 facts, and i s  much more 
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tempted. 

The 41 Scientific American 
Reference Book )} has been 
compiled after gagi ng t h e  
known wants of thousands. It 
has been revised by eminent 
statisticians. Information has 
been drawn from over one ton 
of Government reports �'..lone. 
It is a book for everyday ref­
erence-more useful than an 

encyc1ope-iia. because you will find what you want 
in an instant in a more condensed form. The chap­
ter relating to patents, �rade-m�rk� and copyrights 
is a thorough one and alms to gIve Inventors prol?er 
legal aid. Th� chapter on man�factures deals w1th 
most interesting figures, adm1rably presented for 
reference. The chapter dealing with Mechanical 
Movements contair..s neaTly t:lree hundred illus­
trations, and they are mor" reliable than those 'pub­
lished i n  any other book-they are o .p e r a t l v e . 
Weights and measures �cc�py a consIderable sec­
tion of the book and are md1spensable for purposes 
of reference. sixty years of .experience alon.e h�ve 
made it possible for the pubhshers of the S,:,enhfic 
American to present to the purchasers of thiS book 
a remarkable aggregation of information. The 
very wide range of topics covered in th� H Scientific 
American Reference Book " may be lnferred by 
examining the ta ble of contents� 

PART I. 
CHAPTER I. 

THE PROGRESS OF DISCOVERY. 
Division into Races. 'rota} Population and Area .of 
World. Languages of the Wo.rJd. Progre.s of D,S­
covery. Tbe Polar and Antarctlc RegIOns. The Great 
Cities of the World. 

CHAPTER II. 
SRIPPIXG _4.ND YACHTS. 

Summary of Shipping. Number and Tonnage of Ves­
sels. Lar�e and }("'ast Ocean Steamers. The Panama 
Route. 'rhe Speeds of Ocean Greyhounds. The Largest 
Steamship Owners. Provisioning a Liner. Steam 'l'ur­
bines and Speed. From Cruiser to Racing Machine. 

CHAPTER III. 
THE NAVIES OF 'fHE WORLD. 

Construction and Classification of Warships. Navies of 
the World Compared. Relative Strength in Material. 
Relative Order of Warship Strength. Regulations of 
the Naval A cademy. List of Ships of the U. S. Navy. 
SubmarIne Boats. The 'l'orpedo Boat. The Interior of 
a Battleship. Submarine Mines. Naval Ammunition 

CH APTER IV. 
ARMIES OF THE 'VORLD. 

The Army of the United States. United States Military 
Academy. Foreign Armies. Sixteen-inch Gun. 

CHAPTER V. 
RAILROADS OF THE WORLD. 

Railroads of tbe World. Railroads of the United States. 
Street and Electric Railroads. Cape to Cairo RaHway. 
'l'rans·Siberian Railway. 

CHAPTER V I. 
POPULATION OF THffi UNITED STATES. 

Population of Each StaGe. Official Census ofthe United 
States by Counties. Population of Citie"l of 25.00) or 
over. Foreign Born Population. Population at Work. 
Indians. Number of Pensioners. Immigration. Ac­
quisition to Territory and Center of Population. 

CHAPTER VII. EDUCATION, LIBRARIES. PRINTING 
AND PUBLISHING. 

The Value of an Education. Number of Students in 
Schools and Colleges. Libraries of the United States. 
Printing and Publisbing. Libraries of the World. 

CHA PTER VIII. 
TELEGRAPHS, TELEPHONES, SUBMARINE CABLES, 

WIRELESS TELEGRAPHY AND SIGNALING. 
La.nd Lines of the World. Mileage of Lines and Wires. 
Morse Code. StatIstics of Telephone Companie�. Tel­
egraphic r:I'ime Signals. Standard Time. Variation of 
Time. Submarine 'Telegraphs. Wireless 1.'eIegrapby. 
International Code of Signais. Weather Bureau. 

CHAPTER IX. 
PATENTS. 

Patents in Relat.ion to �Ianufactures. Distinguished 
Inventors. Progress 0 f Inventions. General Infor­
mation Regarding Patents. Abstracts of Decisions. 
Foreign Patents. Patent Laws of the United States. 
History of the American Patent System. Copyright l�aw of the United States. 

CHAPTER X. 
:\lANUFACT(;·RES. 

Manufacturing in the United States. Merchandise Im-
�g�t��e��� Evfl�:e
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r
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mary of Progress. 

CHAP1'ER XI. 
DEPARTMENTS OF THE H'EDERAL GOVERNME�T. 

CHAP'1'ER XII. 
'rHE POS'l' OFFICE. 

Postal Information. The Postal Service of the World. 
CHAPTER XIII. 

IXTERNATIONAL INSTITUTIONS AND BUREATTS. 
The Nobel Prizes. 'l'ne Pollok Prizes. Court of Arbi­
tration. Postal Union, etc. Carnegie '· Hero " Com· 
mission. Rhodes Scholarships. Carnegie Institution, etc. 

CHAPTER XIV. 
MINES AND MINING. 

Summary of the Mineral Production of the United 
States. Mines and Quarries. 

PART II. 
CHAPTER I. 

GEOMETRICAL CONSTRUCTIONS. 
CHAPTER II. 

MACHINE ELEMENTS. 

CHAPTER III. 
MECHANICAL MOVEMENTS. 

Toothed Gear. Friction Gear. Chain Gear. Rope Gear. 
Clutches. Ratchet Movement�. Escapements. Gear .. 
ing. Cams and Cam Movements. Governors. Springs. 
Belting. Types of Engines. 
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PART III. 
CHAPTER I. 
CHEMISTRY. 

CHAPTER II. 
ASTRONOMY. 

PART IV. 
WEIGHTS AND MEASURES. 

COMPANY, Publishers 
Scientific American Office 

l6} Broadway, New York City 

Scientific American 

Piano, self-playing, J. J. Healy . . . . . . . . . .  855,104 
Piano zither, J. Juszczeski - . . . . . • . . . . . • . .  855,059 
Picture, mechanical changeable, W. H. Hoyt 855,057 
Pigments, regenerating waste liquors from 

the manufacture of chrome, A. S. Ram-
age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855,019 

Pile fabric, J. Zimmerman . . . . . . . . . . . . . .  855,153 
Piling, . metal sheet, J. R. Wemlinger . . . . .  855.030 
Pipe coupling, bell and spigot, S. R. Dresser 854,936 
Pipe pattern, H. Slade . . . . • . • . • . . . . . . . . .  854,765 
Pipe wrench, E. C. Bates . . . . . . . . . . . . . . . .  855.380 
Piston ring expander, O. Winter . . . . . . . . . .  855,031 
Pistons, automatic stop for, E. C. Thor-

schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,266 
Pivotally mounted member, C. Aalborg . . . • . 854,790 
Planing and sandpapering machine, tioor, 

G. J. Kepplinger . . . . . . . . . . . . . . . . . . . .  854,950 
Planter, check-row corn, E. Robinson . . . . . .  855,435 
Plastic block mold, H. A. Zurbuch . . . . . . . .  855,084 
Plating separating device, P. R. Greist . .  854.943 
Plow, R. A. Armstrong . . . . . . . . . . . . . . . . . . . .  854,9�1 
Plow and roller, furrow, C. E. Holbrook . . 855,313 
Plow attachment, C. L. Polk . . . . . . . . . . . . 854,909 
Plow handles to beams, means for attach-

ing, T. M. Manning . . . . . . . . . . . . . . . . . . 854.750 
Plow heel, adjustable, G. W. Simmons . • .  855,348 
Plow, sulky, W. S. Graham . . . . . . . . . . . . . .  854,821 
Plumb bob, A. Crotchett. . . .  , . . . . . . . . . . .  854,931 
Pocket and other case, W. E. Edwards, 

854,989, 854,990 
Pool ball frame, T. H. Callahan . . . . . . . .  854,799 
Portable elevator, revolving, T. J. Mc-

Cartby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,961 
Post and show window fastener, expansion, 

G. C. Marr . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,195 
Post forming device, W. E. Snyder . . . . . . . .  855,353 
Postmarking ' and ' canceling machine, M. V. 

B. Ethridge . . . . . . . . . . . . . . . . . . . . . . . . . .  854,815 
Potential regulator, E. Lehr . • . • . . . . . . . . . .  854,829 
Power. See Horse ' power. 

Power system, G. Y. Bonus . . . . . . . . . . . . . . 854,980 
Power transmission mechanism, C. Macmil-

lan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,749 
Printing frame, W. B. young . . . . . . . . . . . . . . 855,375 
Printing press perforating and creasing at-

tachment, H. G. Razall . . . . . . . . . . . . . .  855,339 
Propeller screw, W. Preidel . . . . . . . . . . . . . .  855,131 
Propelling and steering device, vessel, W. 

O. Cutter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855.165 
Pulley, split, E. Dietrich . . . . . . . . . . . . . .  854,934 
Pulp or liquid distributor, revolving, E. H. 

Moyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855,328 
Pump, C. Bartholomew . .  . . . . • . • . . . . . . . . .  854,711 
Pump, a ir, M. Kohl . . . . . . . . . . . . . . . . . . . . .  854.954 
Pump, double acting, W. Weir . . . . . . . . . .  855,150 
Pump governor, C. R. Moore . . . . . . . . . . . .  855,065 
Pump, measuring, T. Hentgen . . . . . . " . . . . .  855,310 
Pump valve and cap, combined, A. R. Foley 854,729 
Puzzle, G. A. Davis . . . . . . . . . . . . . . . . . . . . .  854,719 
Puzzle, W. D. McMillan . . . . . . . . . . . . . . . . . .  855,196 
Puzzle, Watson & Artz . • . . . • . • . . . . . . . . . .  855,268 
Quadrat, Duncan & Hall . . . . . . . . . . . . . . . .  855,236 
Rafting appliance, log, M. F. Brown . . . .  855,159 
Rail brace, M. L. Swingle . . . . . . . . . . . . . . . .  855.264 
Rail fastening. C. H. Ewing . . . . . . . . . . . .  854,728 
Rail joint, A. L. Stanford . . . . .. . . . . . . . . . .  854,770 
Hail splice, J. Thomas . . . . . . . . . . . . . . . . . .  855.265 
Railway rail fastener. W. S. Glasgow . . . . 855,053 
Railway signal, B. & D. Samuels . . . . . . . .  855,020 
Railway signaling system, electric, A. 

Cassale . . . . . . . .  . . .  . . . . . . . .  . . .  . .  . . . . . . .  854.926 
Railway switch. J. Harmer . . . . . . . . . . . . . .  854,944 
Rallway switch. E. Norden . . . . . . . . . . . . . .  855.067 
Railway switch, A. W. Barthel. . . . . . . . . .  855,156 
Railway switch. U. A. Woodbury . . . . . . . .  855,437 
Railway switch, automatic street, J. A. Bo-

quist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,090 
Railway tie, J. A. W'illis . . . . . . . . . . . . . .  854.787 
Railway tie. R. L. Bower . . . . . . . . . . . . . . . .  855,277 
Railway tie and rail fastener, F. 0. Evans. 854,993 
Railway track rails, bridle rod for, H. W. 

Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854,941 
Rallway train &hed. A. L. Bush . . . . . . . . . .  855,160 
Railways, strain adjuster for contact wires 

of electric, J. Mayer . . . . . . . . . . . . . . . . . . 855,323 
Railways, superstructure for narrow-gage, 

F. Nellen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854,962 
Railways, suspender for the contact wires 

of electric. J. Mayer . . . . . . . . . . . . . . . . . .  855.1 1 4  
Hamrod, H .  P' . Fitzgerald . . . . . . . . . . . . . .  855.297 
Ratchet mechanism. R. C. Ellrich . •. . . . . .  855,292 
Razor, T. C. Durham . . . . . . . . . . . . . . . . . . . .  854,814 
Razor. S. 1. Prescott . . . . . . . . . . . .  854,839 to 854.841 
Razor blade holder. C. W. Speece . . . . . . . . 854,915 
Razor, safety, E. Krusius . . . . . . . . . . . . . • . .  855,252 
Relay, E. W. Vogel . . . . . . . . . . . . . . . . . . . .  855.365 
Relay, reverse phase. E. M. Hewlet t  . . . . . •  854.741 
Resistance unit, F. Mackintosh . . . . . . . . . . . . 854,748 
Reversing switch. C. A. Tunstall . . . . . . . .  855.147 
Roller mount, C. Leonard-Stuart . . . . . . . .  855,25<1 
Rolling pin, A. Cattlin . . . . . . . . . . . . . . . . . .  855,042 
Roofing, composite, A. G. Rennion . . . . . . . .  854,740 
Rope fastening or button, Miller & Wachter 854.957 
Rotary engine, G. Voith . . . . . . . . . . . . . . . . . .  854,78� 
Rotary engine, H. A. Seitz . . . . . . . . . . . . . .  854,849 
Rotary engine. G. A. Kelly . . . . . . . . . . . . . .  855,009 
Rotary engine, J.  C. Walker . . . . . . . . . . . .  855.028 
Rotary engine. J. M. Sparks . . . . . . . .  855.072, 855,073 
Rotary engine, S.  F. Van Choate . . . . . . . .  855,148 
Rotary screen, ore sizer, and sampler, H. 

G. King . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Roundabout, J. D. Walsh . . . . . . . . . . . . . . . . . . 

Sail reE'fing apparatus, J. V. Ericson . . . . . . 

Salt and pepper shaker, A. L. Buckland . .  
Salt cellar toP. flexible, F. Bartlett . . . . .  . 

Sand box, P. S. Keck . . . . . . . . . . . . . . . . .  . 

Sash fastener, C. E. Thomas . . . . . . . . . . .  . 
Sash. removable guide for metal wimlmv, 

854,74,1 
854.859 
855,238 
855.278 
854.792 
855.183 
854,854 

F. D. Swaney . . . . . . . . . . . . . . . . . . . . . . . .  855,359 
Saw tooth gage, L. M. Taylor . . . . . . . . . . . .  854,775 
Scaffold, adjustahle. W. .T. Mll1'ruy . . . . . . . .  854,959 
Screwdriver and combined toolholder, in-

terchangeable and adjustable, V. E. 
Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Seal for bottles, frangible, F. T. Robinson. 
Seal lock. A. D. Bentley . . . . . . . . . . . . . . .  . 

Sealing cap, metal, C. C. Parker . . . . . . . . • .  

Seaming machine, can, E. P. Datow . . . . . .  . 

Seaming machine, lock, Coleman & Stecher. 

Seat. SE-e Automobile folding seat. 

855.280 
854.844 
855,086 
855,198 
855,287 
854,872 

Sewing machine, buttonhole, J. Kiewicz . .  855.186 
Sewing machine gage, Dantzig & Bonowitz. 855,286 
Sewing machine hemmer, J. M. Greist . . . .  855,304 
Sewing machine tuck creaser, P. R. Greist 854,942 
Shade al)d curtain hanger, G. L. Brewer . .  855,429 
Shade roller. window. J. Dudley . . . . . . . . . .  854,878 
f;hade SUppOl't, wip.dow, C. C. Brown . . . . . . 854,714 
Rhaft, flexihle link. E. HenseL . . . . . . . . . . . 855. 108 
Rhaking table separator, F. T. Snyder . . . .  854,768 
Sharp.ener. band cutter, C. N. Detwiler . . . .  855.390 
�hears. C. B. Klein . . . . . . . . . . . . . . . . . . . . . . 854.952 
Rheet, metal can, F . . Westerbeck . . . . . . . . . .  855,080 
Ship construction, W. I. Babcock . . . . . . . . . .  8;:;5,154 
Shirt waist attachment, N. E. Hanna . . .  854,7:n 
Shoe st retcher, . No A. Lyheck . . . . . . . . . .  855.110 
Shoe, swimming. R. G. Ayers . . . . . . . . . . . . 855.377 
Shovel tooth, J . . A. Parsons . . . . . . . . . • . . . .  854,83S 
Sign. P. El\el\u . . . . . . . . . . . . . . . . . . . . . . . . .  855,392 
Signa ling key, Forsberg & Birsfield . . . . . . 855 . 1 68 
Skating rink, F. L. Oleson . . . . . . . • . • . . . • . .  854,903 
Slpd propeller . .T. J. Hansel . . . . . . . . . . . . . . 855,306 
Smoke preventcr, J. Boyd . . • . . . . • . • . • . •  854,794 
Snap hook, '1'. Watson . . . . . . . . . . . . . . . . . .  855.368 
Soap holder. S. E. Bishop . . . . . . . . . . . . . . . 855,428 
Soap or other material, cooling frame for 

A. E. Boardman . . . . . . . . . . . . . . . . . . . . .  : 
Soap shaving device, F. Egge . . . . . . . . . . . . .  . 

Sole edge trimme r, W. F. Reulmann . . . . .  . 

855,088 
855.291 
855.1�3 

Sound rpcords, composition of matter for, 
G. K. Cheney . . . . . . . . . . . . . . . . . . . . . . . .  854.801 

Spike. S. C. Kindig . . . . . . . . . . . . . . . . . . . . . . 855.318 
Spring for beds., seat bottoms, etc., T. R. 

"V\'ood\vard . . . . . . . . . . . . . . . . . . . . . • . . . . . .  

Spring wheel, S. S. Childs . . . . . . . . . . . .  . 

Spring wheel, J. "V\r. Cooper . . . . . .  855,095, 

854.919 
854.982 
855.096 
855,077 Sprinkler alarm device, E. L. Thompson . .  

Sprinkler heads, hood for automatic, J. 0'. 
Scott . .  . . . . . . .  . . . . . . . .  . . . .  . .  . . .  • . . . . . .  855 205 

Square, D. S. Cormier . . . . . . . . . . . . . . . . . . . .  855
'
233 

Square, carpenter's, J. A. McCloskey . . . . . . 855;257 
Stable floors, basin or trap for, M. J. 

O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855.017 
Stacker, hay, M. R. Jenkins . . . . . • . • . . . . . .  855.005 
Stapker, hay. W. E. Carter . . . . . • . . . . . . . •  855.281 
Stamp, binder's, .T. Henry . . . . . . . . . . . . . . . .  855,105 
Stump mill, G. Coon . . . . . . . . . . . . . . . . . . . . . 855,284 

THE REASON WHY 

The enlarged diagram above tells 
the story. 

If you examine it you will notice 
that it is composed of five different 
layers. 

In fact, Amatite is made on a 
different principle from any other 
roofing. Instead of a smooth skin 
coating made to receive a coat 
0/ paint, Amatite has a rough sur­
face of small particles of hard sili­
cious rock such as seen in quartz or 
other hard stone when examined 
under a microscope. 

, 
This mineral surface is chosen for 

its weather-resisting qualities, and 
does away absolutely with paint; 
ing and coating. 

Underneath the mineral surface 

Needs 
No 

Paint-

are alternate layers of long-fibre, 
wool-stock felt of the best grade, 
and between each sheet and under 
the mineral surface on the top is a 
layer of a specially prepared Coal 
Tar Pitch, the greatest water; 
proofing material known. 

This short description will give 
you some idea of how carefully 
Amatite is constructed and what 
effective protection it will give 
against weather of all kinds. 

FREE SAMPLE 
The best proof, however, is to 

see a Sample, which we will send 
to any one free upon receipt of 
name and address. Write to nearest 
office. 

Barrett Manufacturing Co. 
N.-w Yorh Chicago Cleveland Allegheny H.ansas City 

St. Louis Boston Minneapolis Philadelphia 
Ne-w Orleans Cincinnati London, Eng. 

l{itdeSionf 
""?tij.)'W-;I.ii,'tfW 

Reliable, Reversible, Two Cycle. 
Two and Three Port. Guaranteed for one year. Simple and easy to 
operate. Our Free Catalog A 3 is 
worth your having . 

Send 10 cents in stamps for our 
book entitled .• Ignition, Vaporiza.­
tion, Installation and Operation 
of a Gasoline Motor/' 

UNITED MFG. CO., Detroit, Mich. 

Marine Engines G�l
r
nch��

e
;n(?O��;inte

::a��� 
Perfect in every mechanical detail. Designed find built by oldest marine 
engine builders in the West. Greater speed, more power, less yihration 

per H. P. thttll any marine €ugill€ 
built. Two speeds. 1 to 500 H.P. 
4 cycle. �iflgleJ double, 4, 8 and 
12 cylinders. Don't place your 
order ulltil Jf>tl get onr latest pam­
phlet and prices 011 engines and 

ine fittings. 
2()lH DeKalb St. 

St. Louis, 
u. S.A. 

Cement � Concrete 
Reinforced Concrete 

Concrete Building Blocks 
SCIENTIFIC AMERICAN SUPPLEMENT 

1 543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mixture 
of concrete and gives the results of elaborate 
tests. . 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 538 gives the proportion of gravel and sand 
to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1 568, 1569, 1 5 70, and 1 5 7 1  contain an 
elaborate discussion by Lieut. Henry J. Jones 
of the various systems of reinforcing con· 
crete, concrete construction, and their appli· 
cations. These articles constitute a splendid 
text book on the subject of reinforced con­
crete. Nothing better has been published. 

SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an' article by Spencer Newberry 
in which practical notes on the proper prepa­
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 568 and 1569 present a helpful account of 
the making of concrete blocks by Spencer 
Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 534 gives a critical review of the engineer­
ing value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 547 and 1 548 give a resume in which the 
various systems of reinforced concrete con­
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN' SUPPLEMENTS 
1564 and 1565 contain an article by Lewis 
A. Hicks, in which the merits and defects 
of reinforced concrete are analyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 5 5  I contains the principles of reinforced 
concrete with some practical illustrations by 
Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 573 contains an article by Louis H. Gibson 
on the principles of success in concrete block 
manufacture, illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1574 discusses steel for reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 575, 1576, and 1 57 7  contain a paper by 
Philip L. Wormley, Jr., on cement mortar 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis­
cusses the making of mortar and concrete, 
depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, details of con· 
s.truction of reinforced concrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. D. Elbers on 

tests and constitution of Portland cement. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1396 discusses the testing of cement. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1325 contains an article by Professor Will­
iam K. Hatt giving an historical sketch of 
slag cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
955 and I042 give good accounts of cement 
testing and composition, by the well·known 
authority, Spencer B. Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 5 10 and 1 5 1  I present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 
I 5 19 contains an essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1465 and 1466 publishes an exhaustive illus­
trated account of the Edison Portland ceo 
ment works, describing the machinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 
I49I gives sume fallacies of tests ordinarily 

applied to Portland cement. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1 56 1  presents an excellent review by Brysson 
Cunningham of mortars and cements. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resume of the cement in­

dustry and gives some valuable formulre. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1 57 5  discusses the manufacture of hydraulic 
cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 587 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 

SCIENTIFIC AM ERICAN SUPPLEMENT 
1586 contains a review of concrete mixinQ 

machinery by William L. Larkin. 
. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 583 gives valuable suggestions on the selec­
tion of Portland cement for concrete blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 
I 58 I splendidly discusses concrete aggre­
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 595 presents a thorough discussion of sand 
for mortar and concrete, by Sanford E. 
Thomson. 

Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3. 50 

Order from your Newsdealer o r  from 

MUNN & CO. , PUBLISHERS, 361 BROADWAY, NEW YORK CITY 



Classified Advertisements 
Advertising In this column is 50 cents a line. No less 

tban four nor more than ten lines accepted. Count 
Bev�n words to the line. All orders must be accom· 
panied by a remittance. Further information sent on 
request. 

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

BOND-SALESMEN W ANTED.-A prominent New 
York: City Realty Corporation desires ht�l1-Clasa repre-
���

t
t

t
tG�Td

to
c����:' ��;8s��!���:d �� �ecr:�e� 7le� 

York City real estate. Bonds contain income participa­
tion clause giving hoiders 5 per cent. preferred di'l.8lon 
in earnings making total possible yearly lncome 12 per 
cent. Seourity and income features make tbese bonds 
a mose desirable investment aud insure ready sale. 
Underwriters Realty and Title Co., 1 Madison Avenue, 
Dept. 6, New York. 

CAPITAL WANTED FOR MANUFACTURING 
and distributing the oheapest, neatesr. most practical 
siphon over produced for beer and all kinds of bev­
erages. Patented. IJarge orders secured. In univer­
sal demand. Acme, 32 B'way, Room 1006, New York. 

PATTERN LErTERS AND F1GURE:! (White Metal 
and Brass) for use on patterns for castings. Large va­
rietY

h 
prompt shipments. Send for catalog. H. W. 

Knig t & Son, Seneca Falls, N. Y. 
AGFlN'1'S W ANTEO to sell best kettles in world for 
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i
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free. For particulars write A merican Specialty Stamp­
lng Co., JOhnstown, Pa. 

RODMAN & UO., 3m ST. AND 5th AVE .. CAM­
BRluGE BUILDING, N. Y. will tlnaoce meritorious 
propositions where large capital is reqll1red in the U. S. 
or Canada.. Money JOdJled on securities. Mining, elec-­
tric and steam ralroads. Manufacturing plant •. 

"ASK OUR REPRESENTATIVKS "-any one of the 
many-about the assistance and the co-operation that 
our system extends to them and wby tbey an .. ' so su�­
cessful lU placing securities with the investing public. 
We desire a representative in every community. Re­
quest Information at Old South Bulldlnll:, Seventh 
"'loor. Boston, Mass., The Hammltt Investment Cor­
poration. 

PATENTS SOLD ON COMM1SSlON.-If you wish 
to buv or �ell a patent write for partlculnTS to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales .Exclu­
sively. 

PATENTS can be Bold outright or royalty a�reements 
made to much I<reater advantage if protected by us. 
Protection includes the right to u:;e on all printed mat-
i�tl�
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FOR SALE. 

WOODWARE FACTORY. - Tuh and pall factory, 
saw mill. standing timber, etc .• for sale in a pl�asant 
;�J;:g�hu�;;��ll(f��� �gBfn�������bli�l��3. 

S
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E. Buttrick & Co .. Troy, N. H. 

H E L P  WANTED. 

MEN AND BOYS TO LEARN PLUMBING. Brlck-
��'�d�' :�::
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San k"'rancisco and Cbicago. Mention �Cr. A3J®H.. 
HIGHEST possible sa.larie� for men e.XE

erienced in 
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Bruadway, New York. 
" CAT BRAND " REVOLVING CU8HIO� HEELS 

turn a� you walk and wear even. Cheaper than l€'ather. 
Price 35 cents a pair postpaid. Send dia;tram of heel 
and IH.ldl'ess Cat Brand Heel Co., New Brunswi.ck, N. J .. 
Agent.s w�nted. 

AGI<J:-ITS-Our Wonderful Cork-puller. not a screw. 
everybody needs, becaus(' no hard pulling Is necessar.y ; 
tits all bottle�; s�l1d for circulars; plated �amples. 2;)c. 
C. S. Hawley, 154 Leonard Street, New York. 

A G E N T S  WANTED. 

AGENTS TJl:RRITORY RIGHTS GIVER-We want 
five men to handle our "' Perfecto Eye Protector" (pa� 
tent applied), the only perfect eye protector for auto 
drivers, locomotive engineers, motormen. bicy.cle 
elderS horsemen, operators on emery wbeeIs, mIll 
banj�. and other vocations w.here the eyes are liable to 
fOl'ei$lll :mbstance. Unequalled for transparency. Non­
hreakable. �ot affected by steam or tog. Send for 
sa�pLe, pospaJd, 25 cents. Perfecto .Eye Protector Co., 2Uil ,Vest 34th St., �e\V York. 

WANTED, AGl<JN1'S to seli conservative 8 per cent· 
securities. Liberal compensation. Addresfol for furtlJer 
information and full particulars Palmer & Company, 00 Mp,tzrott Building, Washington, D. C, 

l'HOUSANDS IN USE throughout the world. $15.00 
U Gem " Adding Machine, very compact, elegant side 
line. Spechtl offer to high�grade agellt�. Automatic 
Adding Machine Co., Dept. 4, 332 Broadway, New York. 

P H OTOGRAPHY. 

PHOTOGR,,"PHBJRS, we want to ll:et you In the habit 
of reading the American Photograpber and Camera and 
f���ky��:i�'s�b

e
s��Tf,{/�,tn

a
��i��Brs���b�'K����� �t?��r�ly 

at news dealer8. We will send you four numberH as a 
trial 8ub�cription for 25 cents in l'ltamp� or coin. Am­
erican Pbotographic Pub. Co., 3ul Broadway, New York. 

PAT E NTS FOR SALE, 

MONOPOLY Fat{ MY LI'l'TLl<J GIAN'l' CONTROL­
LER manufacturing for England. Germany. Ifrance 
and Vanada. Have more than I can handle bere. 'rbis 
new theory makes runaways Impossible. Indorsed 
throu�hout. the United States and Canada. Absolutely 
bumane. Guaranteed to work without overdraw, check, 
bit Or curb chain. P. Harvey Flynn, 145 Duane St., N.Y. 

PA'l'ENT SAFETY BOT'l'LE ANDCAPPING.-Inex­
penSIve, efficient bottle to prevent- counterfeiting of 
medicines, liquors, etc. Neither screw n(Jr spp.cial tool 
needfd to pun o1fthe cork. Attractive appearance and 
safety to dealers. S�curity and ease to purchasers. Win 
gladly hear from direct concerns or finanCial party in­
terested_ Address Coste, 78 Broau St" R·405, New York. 

FOR SAI,E.-C,mada and United States Rights fOT 
Patent AutomatiC Window Ventilator, which excludes 
dust and smoke from your rooms. Address Gilman 
Moulton. 56 Comhill, Boston, Mass. 

M O T I O N  P I CT U R E S, 

MOTION PICTURE MACHINES. Films, Slides and 
��fJ>�
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chine. Catalogs. Lewis �1. Swaab. 336 Spruce gt., Phlla. 
THE MOVING PICTURI<J WORLD, weekiy. 10 cents 

per copy i veariy subscription, $2. The only paper de-
��i:?e��u��1IclcY.V
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u
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E X P E R I M E NT A L  E L ECTRI CS, 

STUDY EL �;C'l'RlC!TY A T HOME. Complete course, 
SO-pg. detail· book. 22O-PI<· text-book. 200 exp�riments. 
���fay�s�
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EYE-G LASS S P E C I A LT I E S  

REMARKABLE MAGNETIC SPEC'!'A {'L�: AXD 
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Co., 'roledo, Ohio. 

Scientific American 
TYPEW R IT E RS. 

TYPFlWRITERS-Caligraphs, $5; Visible Writers, $8; 
Hammond, $10; Remin�ton, $J2; Remingtol', two-color 
ribbon attachment, $18 ; aU �uaranteed. �end for cata .. 
log. 'l'ypewrlter Co. (Dept. X). 217 W. 125th St ,N. y. City 

I Water heater, P. G. Olds • • • • • • • • • • • • • • •  855,107 
Water heater, Oleson & Williams • • • • . . • • •  855,410 
Water meter, E. E. Gamon • • • • • • • . . . • • • . .  854,882 
Water meter, tamper proof, C. E. Loetzer. 855,190 
Wave motor, J. W. Neal. . . . . . . . . . . . . . . . 855,258 
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monds, $10; Underwoods, Oliverl:1. $35. Orders filled or 
�?�!o�

a
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t
edard 'l'ypewriter Exch., Suite 45, 

'I'YPEWRITER .. BargaIn List " free. Deal direct, 
save agents' commissions. Underwoods, Remingtons, 
��bi��Sc��O�}d':{:d$i�y::�rrl:,Wll:'i:�, � J��"i:dw�i?N��: 

D U P L I CATORS. 

. MULTICOI'YING.-Bensinger " Rapid" Duplicator, qUlCk, InexpenSIve, benefits bU8inessor professional men Numerous exact letters, dtagrams, or anything' in pen, penCil, typewriter. C. N. Bensinger Co., 3� Stone St., N. Y. 

S E AS I C K N ESS. 
SEASICKNESS and Car Nausea prevented, Brush's 

·:i���r:ss� 
E

�rt� o�1�P:le����?on I\
u
:{t��

e
��v��1a1Y�!I. 

bh�inPc�����, �;'?11�aJ�:�� N�
a
i�

m
;ul

s
d:���i�!s �f��� bottle. 

A U T O  ACCE SSO R I ES. 

EQUIP YOUR CAR WITH " HERCULES" Non-Skid, 
Puncture-Proof 'l'ires � made by largest tire dealers in 
world; agents wanted everywhere. Republic Rubber 
Tire and ::;.boe Company, 169> Broadway. New York. 

SUPPLEMENTARY SPiRAL SPRING:! SA VE your nerves, ti.res. en�ine and patience. K(,oW the luxury of 
lfp���� c�,
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Stanchion, A. W. Reeves • . . . . . . . . . . • . . • .  854,966 Station indicator, Gruuert & Whitney . . . . .  855,001 Station indicator, J. Knutson . . . . . . . . . . . • . •  855,319 Stationery box, C. W. Cook . . . . . . . . . . . . . . 855,045 Stay and fastener, skirt, W. II. Regner . . 855,340 Stay, garment, H. L. Gregg . . . • . . • • . • . . . .  855,399 Steam generator, T. F. Scollard . . . . . . . . . . 854,913 Steam trap, H. Ritter . . . . . . . . . . . . . . . . . . .  854,911 Steering device, W. .b:. Geyer- . . _ . . . . . . . .  854,883 Stitch ma�hinet impression, J. B. Hadaway 855,401 Stone turning and cutting machine, Detrick . & Neidhardt . . . . . . . . . . . . . . . . . . . .  _ . . . . 855,234 Stove grate, F. P. Soupeset . . . . . . . . . . . . . . .  854,968 
Stove pipe elbow, J. A. Doree . . . . . . . . . . . .  854,935' Stovepipe fastener, B. C. Brown . . . . . • . • . •  854,713 Stovepipe lock, T. Mosley . . . . . . . . . . . . . .  855,327 
Strap splicer, F. M. nail . _ . . . . .  _ . . . . . . . .  855,305 �ulfids, reducing metalliC, F. M. Becket . .  855,157 Surveying instrument, A. A. Brotben . . . . . .  854,796 Suspender clasp, W. Pigott . . • • . . . . . . . . 854,907 })uspenders, S. W. Phelps . . . . . . • . . . . . . . . .  854,758 Switch frogs, guard railS, or the like, 

guard for, A. Anderson . . . . . . . • . . . . . .  855,424 
Switch stand, Snow & Kldd . . . . . . . . . . . . . 854,707 
Swiveled base, J. G. Corbett .  . . . . . • • . . . . . .  854,98<1 
Talking machine attachment, C. M. Miller 855,116 
rralking machine sound box, ],�. II. MoLley. 855,;)26 
rrelegraph key, B. F. Bellows . . . . . . . . . . . . 855,085 
Telegraph system, wireless, H. H. C. 

Dunwoody . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,813 
Telegl'apb, telephone, Qt' otber wires and 

ropes, cross-arm for carrying, n. M. 
Sclple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,13S 

Telephone, O. Ii'. ll'alk . . . . . . . . . . . . . . . . . . 855,394 
'Telephone attachment, E. B. 'l'homas . . . . 854,U71 
Telephone lines, combined annunciator and 

ringer for. H. Tldemall . . . . . . . . . . . . . .  854,780 
Telephone switchboard, J. M. Doshaugh . .  855,391 
Telephone systems, call register for, It. 

II. Manson . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,830 
Telephone transmitter, O. Ii" li'alk . . . . . . . . 8G5,3D5 
Telephone wires, apparatus for testing, 

:mller & Murray . . . . . . . . . . . . . . . . . . . . .  855,117 
Templet, McLalin & Harrison . . . . . . . . . . . • 854,832 
Test meter, portable, C. H� Evers . . . . . . . •  854,881 
'l'hel'mal' cut out, J. '1'. 1·1. Dempster.854,723, 854,724 
Thread cutting machine, T. B. Earhart . .  855,051 
Thread guide, G. Singleton . . . . . . .  _ . . . . . .  855,349 
Thread, yarn, etc., guide for, J. R. Mitchell 855,325 
'I'hreshing machine grain feeding apparatus, 

J. B. Bartholomew . . . . . .  _ . .  _ . . . . . . . . . 855,273 
Ties. See Railway tie. 
Tiles, manufacturing roofing, R. Hedrich . 854,823 
Time controlling mecbanism, P. W. Eames. 854,726 
Tire, EJ... F. Sobers . . . . . . . . . . . . . . . . . . . . . . . 855,024 
Tire pump, W. s. Stapley . . . . . . . . . . . . . . . . 855,026 
']'001, combination, D. B. Huffman . . . . . . . .  854,891 
Tool, combination, B. F. Bird . . . . . . . . . . .  854,979 
Tool, combinati.on, M. C. Raymond . . . . . .  855,338 
'l'ooth, artificial, J. Ramsperger . . . . . . . . . .  854,842 
Toy, savings bank, H. C. Lampe, Jr . . . . . •  855,406 
Transformer. high voltage, J. B. '.ray lor . •  854,77-4 
Transom lifter, L. C. Smith . . . . . . . . . . . . . . . 855,2nO 
Trolley pole, L. Radclitl' . . . . . . . . . . . . . . . . . 854,75!l 
'l'l'olley wheel, Cordrey & Brady . . . . . . . • . . .  S54,80 1 
Truck, P. Kerrigan . . . . . . . . . . . . . . . . . . . . . .  855,40;:) 
'runnel ventilating apparatus, C. A. Morris. 855,40!) 
Tunnels, ventilating, C. A. Morris . . • . . . . . .  855,118 
Turbine, steam, R. Wilson . . . . . • . . . . . • . . • .  854,788 
Type casting machine mold, If'. H. Brown 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  855,225 
'l'ypewriter attachment, H. B. Febjger . . . 855,053 
TypewritfTlg macbine, A. F. Lear . . 855,011, 855,012 
'l'ypewriting machine, H. L. Wagner . . . . . .  855,021 
Typewritillg machine. n. C. Stickney . . . . . .  855,144 
'J'ypewl'iting machine, C. H. Shepa rd. 855,206, 855,207 
Umbrella, folding, A. Steininger . . . . . . . . . .  855,142 
Umbrclla, folding, J.  Q. Adams, Sr . . . . . . 8Gu,21·4 
Undergarment, J. A. Scriven . . . . . . . . . . . . 854,76:3 
Undergarment, R. M. Appleton . . . . . . . . . .  854,8G5 
Valve, C. O. Churchill . . . . . . . . . . . . . . . . . . .  855,385-
Valve, B. O. Yearwood . . . . . . . . . . . . . . . . . . 855,422 
Valve for automatic sprtnklel' systems, 

dry pipe, E. L. Thompson . . . . . . . . . . . .  855,071', 
Valve gear for gas engines or motors, F. 

A. Thomas . ,  . . . . . . . . . . . . . . . . . . . . . . . .  855,146 
Valve, hydraulic, J. n. Allendorfer . . . . . . . 855,215 
Valve mechanism fot' boilers. fluid pressure 

operated stop, H. R. Rockwell . . .  � . . . . 855,417 
Valve mecbanism for engineS!, fiuid pressure 

operated stop, H. R. Rockwell.855,414 to 855.416 
Valve, safety, J. C. Pogue . . . . . . . . . . . . . .  854,908 
Valve, safety, J. M. Coale . . . . . . . . . . . . . .  855,431 
Valves, tool fot' removing engine, C. F. 

Weeber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,860 
Vehicle, C. H. Kramer . . . . . . . . . . . . . . . . . . 855,O(H 
Vebicle cm·tains and the like, fastener for. 

J. M. Walsh . . . . . . . . . . . . . . . . . . . . . . . 
Vehicle draft attachment, J. M. Sudduth. 
Vehicle dumping device, M. 1. Tuttle . . .  . 
Vehicle wheel, R. T. Smith, Jr . . . . . . . . .  . 

Vehicle wheel, resilient, J. Partington . .  . 
Vending machine. J. P. Conroy . . . . . . . . .  . 
Vending machine, coin-opernted, G. T. 

855,()29 
855,26H 
855,267 
854,914 
855,199 
855,231 

I-Iaines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,054 
Vossel, metallic, C. ,L. Coffin . . . . . . . . . . . . . .  855,043 
Vessels, etc., attachment for, P. H. Null. 854,8a5 
Veterinary appliance. G. P. Johnson . . . . . .  855,007 
Veterinary surgical instrument, C. F. Mar-

tin . . . . . . . . . . . . . . .  : . . . . . . . .  854,95G 
Veterinary tooth cutter or dental float, C. 

F. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  854,955 
Violin. electric selt·playlng, H. K. Sandell. 855,021 
Yiscose, manufacture of, M. Waddell . . . . . .  855,213 
Voting machine, A. ){cKenzie . . . . . . . . . . . 855,3il·j. 
Wagon draft device, G. F. Shaw . . . . . . . . .  854,967 
Wagon, dumping, R. G. & L. Cator . . . . . .  855,Hlt 
Wagon, dnmping, R. S. C. Fow . . . . . . . . . .  855,241 
\Vag-on 01' go cart. bahy, F. H .  Grimmer . .  855,000 
\Vall, building. W. Curlett . . . . . . . . . . . . . . 855,048 
n"nH plUf". ll' . . T. PI" m �!l!l. 1 21) 
Warp bolder or sustalner, A. C. Schoen . . . 855,418 
\Vatelnnaker's roiltH' lllHl eollct l'esettel' 

tool, J. 'V GOUChPl' . . . . . . . . . . . . • . . . .  854,7:l2 
Waf-Pl' elf'vating and stol'ag(-� llpparatns,· W. 

W. Dougla.ss . ,  . • . • . . • . • . . . . . . . . . • • • • .  855,100 

Weather strip, Lutz & McKella.r • . . . . . . . .. . .  854,899 
Weather strip and guide, combIned, W. H. 

Etter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855,293 
WeltM to stock, machine for uniting, H. C. 

Gros . . . . . . . . . . . . .  . . . . . . . . .  . .  . .  . . . .  . . .  855,244 
Wheel. See Car wheel. 
Wheel splnrtle, p. H. Graves . . • . . . . . . . . . .  855,303 
Wheels, assemhllng, J. Weber, Jr . . . . . . . . . . S55,369 
Wheelbal'ww, C. II. Heineman . . . . . . . . . . . .  855,309 
WlndmJll governor, C. K. Hall . . . . . . . . . .  854,735 
Window, O. M. Edward� . . . . . . . . . . . . . . .  854,988 
Window fastener, storm, E. C. Richards. 855,259 
,\Yindow screen, W. Kemmerling. 855,250 
Window sill, "'catherproof, P. L. Hedberg. 854,889 
Wire coiling apparatlls, F. II. Daniels . . . .  854,809 
Wire rod treating apparatus, F. H. Daniels 854,807 
vVJl'e rods, manufacture of, F. H. Daniels. 854,81.0 
Wire rods, treatment of, F. H. Daniels . .  854,808 
Wire wOl'klng tool, J. F. Dixon . . . . . . . . . .  854.811 
Woodworking tool. N. H. Devel·S . . . . . . . . . .  854,725 
Wrench, G. K. Holblne . . . . . . . . . . . . . . . . . .  854,949 
Wrench, W . .  McGlone . . . . . . . . . . . . . . . . . . . .  855,014 
Wrencll, J. B. Runner . . . . . . . . . . . . . . . . . . . . 855,135 
Wrench, J. M. Wallace . . . . . . . . . . . . . . . . .  855,367 
Yeast, manufacturing, J. Blumer . . . . . . . . . .  855,276 
Yoke, , animal, P. W. Whelden 854,973 

DESIGNS. 

Badge, M. H. Goodrich . . . . . . . . . . . . . . . . . .  38,582 
Brushes, hand mirrors, and similar articles, 

back of hair, G. n'. Kolb . . . . . . . . . . . 38,584 
Cabinet, A. FUUlulaitis . . . . . . . . . . . . . . . . . . . 38.586 
�'abric, pl'inted, V. Burschel . . . . . . . . . . . . . .  38,G89 
Fabrlc, textile, H. W. Fowler . . . . . .  38,590 to 38,592 
Fabric, textile, E. Humpbrt�ys . . . . . . . . . . . 38,593 
Fabric, textile, A. F. Papin . . . . . . . 38,59·1 
Fabric, textile, O. C. Sauer . . . . . . . . . .  38,5Du, 38.596 
Paper, writing and printing, J. P. Phelps . 38,587 
Photo mount, '11. W. Simpson . . . . . . . . . . . . . .  38,585 
Spoons, forks, or similar articles, handle fot', 

F. lIabensaok . . . . . . . . . . . . . . . . . . . . . . . . .  38,583 
Wall covering, J. J. Plucker . . . . . . . . . . . . . .  38,588 

TRADE MARKS. 

Ammonia, blUing, starch, etc., Sherer-Gil· 
lett Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,915 

Antirheumatic and analgesic, }I"'arbenfabriken 
vorm. Friedr. Bayer & Co. 

Bactericide, Farbenfabrikeu vorm. Friedl'. 
Bayer & Co. . . . . . . . . . . . . . . . . . 

Baking powder, Kenton Baking Powder' . Co. 
Baling p"esses, Smith & Sons Mfg. Co . . . .  
Batteries, dry, Manbattan Electrical Supply 

62,856 

62,900 
62,9·\;\ 
62,S19 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  02,907, 62,908 
Batteries or accuwulutors, storage, Electric 

Storage Battery Co. . . . . . . . . . . . . . . . . . . 62,809 
Beer, G. Sedlmayr, Brauerei zum Spaten, 

(12,869, 62,870 
Beverages, non-alcoholic carbonated, vV. C. 

R. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,917 
Bits and augers, Irwin Auger Bit Co . . . . . .  62,840 
Blankets, comfortables, and �idercJown 

piece goods, Beacon Manufacturing Co . 62,89!3 
Boots and shoes and leather, leather, A. W. 

Shaw & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,91<1 
Boots and shoes·, leatl1er, LynchlJUl'g Shoe 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,708 
Boots ano shoes, leather, Hand .Made Boot 

& Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,910 
Boots, siwes, and slippers, leathcr, Slater 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,871 
Brattice cloth, Edward Mucbcan & Co . . . . . .  62,854 
Building blocks and tilcs, Interlocking Stone 

Co. " _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,8nn 
Canned haked beans am] pork and beans, C. 

C. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . .  62,889 
Canned vegetables and spices, Great Atlantic 

& Pacific Tea Co. . . . . . . . . . . . . . . . . . . . .  62.927 
Cigars, Park & Tilford . . . . . . . . . . . . . . . . . .  62,817 
Cigal's. Butler·Butler . . . . . . . . . . . . . . .  (jZ,82U. 6'2,8;:;1 
Cigars, Purl{ & rl'ilford . . . . . . . . . . . . . .  62 ,864, 62,8G0 
Cleansing pl'epuration, certain, Aluion Man-

ufacturing Co. . . . . . . . . . . . . . . . . . . . . . . . .  62,826 
Coal , J. C. McGrew . . . . . . . . . . . . . . . . . . . . . . . .  62,844 
Coal, Bluck Band Coal & Coke Co . . . . . . . . 62,R50 
Coffee, Woolson Spice Co . . . . . . . . 662,822 to 62,S24 
Coll'ee, G. B.' Feahncy . . . . . . . . . . . . . . . . . . . .  62,876 
Collars, ludies' embroidereu linen, W. '.rrevor 02,8'18 
Collars made from celluloid, etc., W. Hey-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,80!l 
Combs and bair pins, Newark Tortoise Shell 

Novelty Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  62,786 
Concrete a t'ticles, certain, E. L. Holmes . . . .  62,8.l)� 
Cornmeal J. H. !{eatley . . . . . . . . • . . . . . . . . .  62,812 
Corsets, 'R. B. Scognamilio . 62.846 
Cotton picco goods, Ricc, Stix Dry Goods Co. 62,913 
Crackers or biscuits, B. L. Schlesinger . . . .  62.801 
Crape, Benedlctus. Weill & Co . . . . . . . . . . . . .  62,849 
Cream of tartar, Citizens' Wholesale Supply 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62,922 
Culinary and. cooking utensils, Trout Hard· 

ware Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,820 
Cutler.y, c{'rtain, Radigan, Rich & Co . . . . . .  62,800 
Directory and list of attorneys, bankers', 

Rand, MeNally & Co. . . . . . . . . . .  62,803, 62.9�1 
Dishcs, butt(�I', Lay & Balcom Manufactur-

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,n·!l 
Drilling, punching, and shearing machines, 

certain, Butralo ll�orge Co . . . . . . . . . . . . .  62, 82.� 
DyspepsIa cure, Pittman �vredicine Co . . . . . .  62,9] 2  
Emulsions o f  cod liver oil. CloftIin Chemical 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G2,SnS 
Engines anti parts thereof, internal com-

bustion. Ferro Machine & II'oundry Co. 
Engines, gas and gasolene. O. Smith . . . . .  . 

Fjxpectornnt, T. A. Slocum Co . . . . . . . . . . .  . 
Fel'tili,,·ers, Virginia-Carolina Chemical Co. 
Fire clay. certain articles made of, Morgan 

Crucible Co. . .  . . . . . . . . , . . . . . . . . . . . . . .  . 
Flour, pancake. Concordia Milling Co . . . .  . 

62,nOl 
62,847 
62,8!l2 
62,874 

62,800 
62,938 
62,877 Inour, wbeat. Gallatin Vnlley :MIlling Co . .  

Flout', wheat, Southwf�stel'n Milling Co., 
62,933, G2, �:l4 

Flour, wheflt", Concordia MinIng Co . • • • . .  G2,HH7 
Flout', whea :_ur Vphlor Flour Mills Co . . . • . . . .  C,2,D42 
Flour, wheat. New Era Milling Co . . . . . . . .  62,945 
Flour, wheat. graham, and rye, J. H. Keat-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,813 
Food Ilrodllcts, unctuous, Schwarzscbild & 

Sulzbcl'g(�J.' Co. . . . . . . . . . . . . . . . . . . . . . . . .  62,891 
Il�ood, stocl\, IIustpc] l\IiJIing & Elevator Co. 62,7n7 
Gflllle, card, H . . J. Gould . . . . . . . . . . . . . . . . . .  62,8:m 
Graphite, Joseph Dixon CrueilJle Co . . . . . . . .  02, 784-
Gum, cbewing, A. M. Fitch . . . . . . . . . . . . . . . .  62,7HO 
Gum, cbewing, Bon-Bon Co. . . . . . . . . . . . . . .  62,B07 
Harrows, clo(l crushers, llnd levelers, 

Duane II. Nash, Inc . . . . . . . . . . . . .  62,852, 
Hose supporter, George Frost Co. . . . . . . . . . .  . 
Hosiery, Lord & '1'aylor . . . . . . . . . . . . . . 62,842, 
Kllit:ted and netted underwear, Rice, Stix 

62,8f>a 
62,925 
62,843 

Dry Goods Co. . . . . . . . . . . . . . . . . . . . . . . . .  62,867 
Laundry appliances and machines, certain, 

Domf�stlc Mannfacturing Co . . . . . . . . . . . . . 62,8:11 
Lead alia zinc white, white, S. H. French 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  

r..(�ad ox ids, National Lead Co. . . . • . . . . . . . .  

Licorice paste, D. V. Arguimbau . . . . . . . . .  . 
LoW,", J. M. Burdick . . .  , . . . . . . . . . .. . . . . . . 
Machinery, certain, Organ Power Corporatlon. 

62,8n3 
62,783 
62,S7!) 
62,910 

62,801, 62,816 
l\fagazinE:>s, Business flIan's Publishi.ng Co . . .  62,935 
Medical preparation for diseaseS! of infants 

and children, G. Hanson . . . . . . . . . . . • • •  62,903 
Medicine, cert.aln, IT. B. Voorhees . . . . . . . . . •  62,89:1 
Medicine, certain proprietary, J. G. Kuehnl. 62,862 
;\1f'-<iicino for horses or cattle, ]�. E. GI·ay. 62,853 
l\-{edicine for the cure of rupture, Berry Med· 

Ical Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,SnO 
'{e(licinp.�, certain, Houcllf'ns Medicine Co. G2,8H) 
Medicines. certain, G. C. I<rusen . . . . . . . . . . . . 62,81-1 
Mctal manufactures, certain, Imperial Bit 

& Snlip Co. . . . . . . . . . . . . . . . . . . . . . . . . . 62.��' 
�Iptal polish, H. E. Ruger . . . . . . . . . . . . . . . .  62,872 
:\IilJ{ and hutter, condensed tlnd cvaporatpd, 

GI'f\'at At.lantic & Paeific 'rea Co . . . . . . . .  Ci2,n2() 
Milk, evaporated, American Milk Product Co. 62,89-1 
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WHO DRESS FOR STYLE 

N EATNESS, AND COMFORT 
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CUSHION 
BUTTON 

C LAS P 
LIES FLAT TO THE LEG-NEVER 
SLIPS, TEARS NOR UNFASTENS 

The Dayton Sprayer 
a n d  � Wh itew a s h e r  
Covers 10.000 sq. feet of surface per day with whitewash, cold water paints or disinfectants. Used by farmers, tobacco growersy horticulturists, for watering, destroying insect pestsorplant diseases. 

Easily operated, de­
veloping bigb pres· 
sure fOl' extin­
guishing fires. 
washing vehl- "",=-,-." .... 
cles. etc.-wlJl 

last a lifetime. 
Write for cat­
alOg of other 
kinds a n d  
prices. 

;r�;';:::$�ie�f Dayton Supply Co. J��:;?l�,;,gi� 
20 gal.-$30.00 Dept. R. On Bbl. $12.95 including hose, etc. Dayton, • Ohio. ineludingho8e. etc "...,.", 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'� Dse.-'l'be utiUzation of 110 volt 
�Jectric circuits for small furnace work. By N. Monroe 
Hopkins. This valualJle article is accompanied by de­
tailed working drawings on a )arge scale, and the fur .. 
nace can be made by any amateur who is versed in tbe 
use of t.ools. 'J.1bis article is contained in SCIENTIFIC 
J,���E��\�� �1W',,�<i)�if.)r.f�rla��;Y, &�.;

e
Y��k

c
C'it;: 

or by any bookseller or newsdealer. 
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·Protection. 
'Lite Ins.tlrance 

,in' 

The Prudential 

T H E  PRUDENTIAL 
Insurance Company 0' Arnerl", 

I_ ..... t"' .. . � �'"' ., u.. ..... .. ,.... Htwt 
JOHN F. DRYDEN. Prhldcnt HOlM Of�1 NeWARK. N. J. 
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SYSTEM WUtTtriuwwMwlii"i" 
OF FULL SIZE PATTERNS AND IL­

LI;STRATED INSTRUCTIONS You need no to(.l1 experience-no previous kn()wled�e of 
boats. Our big free catalog gIves hundreds of testimomal,;­
tells how a nrofitahle bo .• t building business may he estab­
lished. Send "for 1t. We sell knoek-down frames with patterns to finish for less· 
than it costs others to manut�C�Ul'e. 
l
a

!l:i;
r

�ne�h�{>��:�t
u
efP,e built boats by the Brooks Syst�m � 

R�'f!t.:.�:d:lQn Guarunteed or .l[oJleY,�j\��� 

'By.puwn�?',�et���:l �:�h;�,��t �tO!�'le." '\Ve furnish it-Art and l\lission 
designs-heavy solid oak-every piece fitted and smoothed-in .. 
eludes >'tain :md fastenings. You 

, save 1-2 manufa('turing eost-
2·3 the freight and all dealers' proftts. 

Send trial order for this $4.00 ch..'tir. Bottom cllshion co' PI" of leatherette, $1.50. Pal tlCtliars of other pieces I';ent <>n request. 

Scientific American 

Motor and dynamo brushes. Morgan Crucible 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62, 799 

Music, sheet, Relf & Hager Co . . . . . . . . . . . . .  62,941 
Muslin, bleached, Rice. Stix Dry Goods Co . . .  62,868 
Newspapf>l\ E. J. Cevasco . . . . . . . . . . . . . . . .  62.936 
Oils anti greases, certain, Vacuum Oil Co . .  62.821 
Ointment, eye, W. M. Judd . . . . . . . . . . . . . . . .  62,888 
Ointment, eye, W. H. Wakefield . . . . . . . . . . .  62,018 
Overalls and pantaloons, Rice. Stix Dry 

Goods Co. . , . . . . . . . . . . . . . . . .  62,845 
Overalls, puuts, and coats, Joplin Overall 

Pac��;g •
.

. ·���h·i�l�;·jr: · · ·  :��'e'l'i��;)' " 'J;����� 62,861 

Gasket & Packing Co. . .  . . . . . . . . . . . . . .  62,806 
Packing, metallic, Chicago Bailpy Co . . . . . . 02,920 
Paint, Josf'ph Dixon Cru('iblp Co. . . . . . . . .  62,783 
Paint, aluminium, Holzapfel's Compositions 

Co. . , . . . . . . . . . . . . . . . . . . . . . . . .  62 781 
Paint pigments. Vanp-Calvert Paint Co . . .  62;873 
Paper and carbon tissue, etc., photographic, 

T. :Hanly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,91l9 
PapPI', printing and writing, Perff'ct :S:afety 

IJaper Co. . . . . . . . .  " . . . . . . . . . . . . . . . . • .  , 62.R02 
Paper, sheathing. Barrett Manufacturing Co. 62,774 
Paper. wall. Alfred Peats Co . . . . . . . . . . • . . .  62,789 
Papers: photographic, Cross Photo Paper Co. 62,923 
Periodicals . . Je\velf'l's Circular Publishing Co. 62,905 
PharmaceutIcal prf'paration, certuin, Ozojell 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 890 
Pickles and vinegar, G. B. Gehlert . • . . . . . .  62 :805 
Plasters. calcined and casting, S. H. FrPlleh 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  62,834. 62,835 
Preparation for diseases of the nose and 

R 
tbroat, John C. Lindsey Co . . . . • . • • • • . . .  62,887 

azor strops, Kampfe Bros. . . . . . . . . • • • • • • .  62,811 
Remed!cs for skin diseases, A. Morgan . , . .  62,910 
RemedIes fOT stomaeh, kidneys, and liver. 

A. Fortler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,924 
Remf>dy for dis(,}ISf'S of tbe liver, Moffitt-

West Drug Co. . . . . . . . . . . . . . . . . . . . . . . . .  62,929 
Rempdy for beadacbe and neuralgia, R. H. 

Ilnn�tock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,88(} 
Remedy. liver, A: r. Sawyer . . . . . . . . . . . . . .  62,n:�2 
Rings, finger, Heintz Bros. . ' . . . .  ' "  . . . . . . .  62,780 
Sauces �nd dressings. mf'at and salad, Citi-

zen" Wholesale Supply Co. . . . . . . . . . . . .  62,921 
Scraper3, plows, and graders, Smith & Sons 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62, 8 1 8  
SheetiIlgs and drillings. p.otton, Greenwood 

Cotton Mill . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,878 
Sheeting-s, shirting-s, drills, etc., China & 

Japan Trading Co . . . . . . . . . . . . .  62,775 to 62,777 
Shoes. leather. N. H. �Iarvin . . . . . . . . . . . . .  62,928 
Silk Unlngs, 'Vendt Brotlwrs . . . . . . . . . . . . . .  62,787 

Atlantic & Pacific Tea Co . . . . . . . . . . . . .  62,778 
Spee6��le
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R I F L ES A R E  �B O VE.  C O M PA R I S O N  
Winc�ester rifl.es orall models are constructed of such high'grade materials 
and With such care and t:?r�cision that �hc:y art; above comparison. They 
shoot accurately, ate.pos!tlve and certam 10 acbon,graceful in outline,easy 
to o?era�e, and, consldermg t�eir many; other good qualities, ridiculously 
low m pnce. .They are· made 10 .all deslrable calibers, weights and styles. 

F BEE " �enri' your nam� and address o.n a postdl card for our Jarge iUustraled catalogue. 
W I N C H E S T E R  R E P E A T I N C A R M S  C O. N E W' H A V E N ,  C O N N .  

FOR THIS I 
Soaps in powdered and cakf' forms, Great ;�������������:�������� Spices and flavoring pxtracts, Hills Bros . .  62.884 
Starch, lanndry, National Starch Co . . . . . . .  62,930 
Starch, laundry. Shli'rer-Gi11ett Co . . . . . . . . 62,946 
Starcb polish. B. L. Lent . . . . . . . . . . . . . . . . .  62.R97 
Stt>f'lware. f'namelpd, Geo. Borgfeldt & Co . .  62,902 
Stimulant for external and in�rnal use, H .  

Fully Guaranteed 
" Stop Watch'" Every reader of the SCIENTIFIC AMERICAN should also 

be a reader 0' Technical Literature 
A IUonthly Reyiew of Current TeehntMI Publlea.tlolUl 

a large 64-page illustrated journal giving its readers. in 
more or less condensed form. the REST literary material of 
general interest appearing in the current technical publica­
tions of America and Europe, as well as much valuable �n" 
formation found in daily papers, trade pamphlets. _ 80ciety 
proceedings, speecbes and lectures. etc. The 

"Index to Articles in Current T echmcal Perloclkals" 
gives a classified descriptive listing of all the anicles of im­
portance appearing in the current technical press. urouzbt 
down to the first of the month of issue, 

"An indispensable publication for cnni­
neers and other technir.211 trlen. and one of 
the most instructive ever published for general 
readf'rs who wish to keep in touch with 
modern industrial prC"v.ress." 

SUBSORIP'l.'10N RATES $2.00 a Year. Single Oopies, 20 Oents 
Special Offers to Readers of tbe Scientific Amerlcaa. -As 

a trial subscription we will send you TECHNICAL LIT· 
ERATURE fo! twc months for 25 CENTS with a low rate 

i n  combination with a special Premium Book Offer for the 
continuance of the subscriptioh. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE, I9S, 220 Broadway, New York 

SENi:lITIVE LABOR A.TORY BALANCE 
By N. Monroe Hopkins. This " built-up " laboratory 
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by any amateur skilled in  the use of tools. alJd it will 
work as well as a ;j:;125 balance. 1111e article is accom­
panied by detailed working drawings showing various 
stages of the work. This article is oontained in SCIEN· TU'IC AMFRICAN SUPPLEMENT. No. 1 1 84. Price 10 
cents For sale by MUXN & Co .• 361 Broadway, New 
York City. or any bookseller or newsdealer. 

(Just Issued, Write for It) 

Bargains in Auto Supplies 
Prices Cut In Half 

N E U STADT AUTO & SUPPLY CO. 
ft. GrowIng House 

3932 Ol ive St., St. Louis, Mo. 

Keystone Well Drills 
for Art�sifLn :md Oroinal'vWater Wf'!ls ; Mineral Prospecth� and 
Placer Testing tor Dredgers ; Deep Drillin!! for nil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration. 
etc. Our five catalogs are text­
books in these hnps. 
KEYSTONE WELL WORKS 

Beaver Falls, Pa. 

TRADE MA"lKS 
DESIGNS 

COPYRIGHTS &C. 
q��Ji�n:s�:�r�rJ �l:�(����i��df�::c�g;\��;?� 
Invention is probably patentable. Communica. 
tions strictly conGdentlal. HANDBOOK on Patents 
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special notice, wit.hout chArge, in tbe Stitntifi( }fmtri(an. 
A handsomely Illustrated weekly. J,ar"est cir· 
culation of any scientific journal. 'l'erms, $a a 
year ; four montbs, $1. Sold b;7 all newsdealers. 

MUNN & CO,361 Broadway, New York 
Branch Office. 626 Il' St .. Washington, D. a. 

T. Lord Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.815 
Stogies, A. Pollack . . . . . . . . . . . . . . . . . . . . . . .  62,779 
Stogles, J. B. Bain . . . . . . . . . . . . . . . . . . . . . . . .  62.826 
3togles, A. Pollack . . . . . . . . 62,S:n, 62.880 to 62,883 
Stoves and furnaces and parts thereof. Char-

ter Oak Stove and Range Co. . . . . . . . .  62,808 
Straw pipes or tubps, X. G. E. de Fau-

com pre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 62,8u7 
Snits, children's play, J. B. Pearson Co., 

. 62,782. 62.841 

Indispensable for recording the exact time to a 1-5 second 
all Laboratorial, Experimental and Scientific Work 

In 

Tea, Hills Bros. . . . . . . . . . . . . . . . . . . . . . . . . . .  62.88;; 
Typewriter ribbons and ('arbon papers, H. 

M. Storms Co. . . . . . . . . . . . . . . . . . . . . . . . . .  62,879 
Wagon jack and grain elevators, combined, 

TH E NEW YORK STANDARD CHRONOGRAPH IS 
THE ONLY O N E  THAT IS FULLY G UARANTEED .J. A. Engel & Co. . . . . . . . . . . . . . . . . . . . .  62,904 

�"'ashboards, American Washboard Co . •  

62.790 t o  62,795 
Washing crystal, compounds for softening 

For Sale by your Jeweler 
watf'r. etc . •  Sberf'r-Gillf'tt Co. . . . . . . .  , 62,916 

Water, carbonated, L. D. Childs . . . . . . . . . . . .  62,830 
Watpr motors, water motor pumps, and New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 

,vater lifts. Organ Power Corporation . .  
"�hisky. Bay ViC'w Wine Co. . . . . . . . . . . . . . 

Whisky, EmiIwnee Distillery Co. . . . . . . , . .  . 

Whisky, Labrot & Grabam . . . . . . . �" • . . . . .  , .  

Whisky, gin, and brandy", Figge-Doyle Co . .  
Woolen piece goods, Western Reserve 

62,911 
62,827 
62.855 
62,906 
62,832 

Woolen Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62,788 

LABELS. 
"Caswpll's High Grade' Coffee. Black and 

Ol'ang-e Packagf'," for coffee George W. 
Caswli'll Co. . . . . . . . . . . . . . .  .' . . . . . . . . . . . .  13,565 

"Caswell'� High Grade Coffee, Blue and 
Red Package." for coffee, George W. 
Cas,vpll Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,563 

"Caswell's High Grade Coffee, Green and 
Red Package," for coffee, George W. 
Caswell Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,564 

"Caswell's High Grade Coff<-'f', Yellow and 
Blue Package , "  for coffee, George W. 
Caswell Co. . . . . . . . . . . . . . . . . • • . . . . . . . . .  13,566 

"Duke of Navarre," for cigars, A. M. 
7.elllngold . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,5�9 

"Lad;i' Slipper, " for chocolates. W. A. 
Whitelaw & Co. . . . . . . . . . . . . . . . . . . . . . .  13,561 

To Manufacturers and Inventors 
We are partiCUlarly well equipped for undertaking' the 

sale of ..A merican m-1nufactures marketable in Europe. 
We have a department for adjusting your Claims 

a�ainst Contineutal firms. 
We exploit American inventions. whether already 

patented here .or not. 
We are not "Agcmts/' and can furnish satisfactory 

references. 
UNITED STATES IMPORTINH COMPANY 

Ham bura-, XV, Germa.ny 

" *_'Ea:I.IIDJjllJ;(IJj" 
\Ve estimate on anyt.hing you want made to order. 

STAJIPI NGS, MODELS. EXPERT WORK 
"Ve pUbli&b H Tl1e flUent Partner." a brainy little magaZIne, full of good thoughts. Sample fl·ee. Write us. 

TilE GLOBE lIACHINE AN n 8TAlIPIX G co. 910 lIamnton �t., Cleveland, O. 

"Lake\vood Spring "rater," for spring water, ·U�·-�·r:":s.rr.w;r.a E. O. Foot . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.567 l . 
�"AU� Corliss }:nidne., Brewer. 

"Lydia E. Pinkham's Blood Purifier," for and Bottlers' Machinery. T H E  VILTER 
medical compounds for the purification MFG. CO., 899 Clinton St., Milwaukee. Wis. 
of the blood, Lydia E. Pinkham Medicine 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.56.Q, 13,570 

"Madam De .8avon's Ponce De Leon New 
rI"bouE�llt Toilet Articles," for face 
powdf'r, cream. cream jelly. foot com-

MODELS & EX P E R IM E N T A L  W OR K .  
Inventions developed. Special lJacblnery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 
I fort, and hair tonic, C. D, Schureman . . . 13.5i2 

"N(>wleans, " for syIUp, Columbia Coffee RUBBER Expert Manufacturers 
"Pa�;

i
�� ��.�t" '  P�j���: ;; . f�; '  'a'n: . i����tic'id�: 13,562 Fine Jobbing ,Work 

C. A. Walsdorf . . . . . . . . . . . . . . . . . . . . . . .  1 3.5n PARKER. STEARNS & CO., 228.229 South Street, New York 
"Rivets . "  for rivets, E. B. Stimpson . . . . . .  13.575 
"Silesia Mineral 'Vater," for a mineral 

water, Silesia Mineral Spring Co . . . . . .  13,568 
"St, PhHip Hair Tonic and Dandruff Cure," 

fOl' h a i r  preparation. P. Aceto . . . . . . . . . 13,571 
"Stepbf'nson The Original Uneed A Bar Belt 

Dressing," for a belt dressing, Gem 
Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  13,574 

"W11itP Ribbon. " for cigars, C. B. Henschel 
Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . • • .  13,560 

PRINTS. 
"Berenice, The Danc€t'EI, and Orange Blos­

soms Backs Congress Playing Cards, " 
for playing cards, United States Play-
ing Card Co. . . . . . • • . . . . . . . . . . . . . . . . . . . .  2,004 

"Blne Bell," for bread, Hauck-Hoerr Bakery 
Co. . . . . . • . . • . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  1 ,999 

"Inlaid Back, Sportsman's Playing Cards," 
for playing cards. United States ' Playing 
Card Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,005 

"Mayer's - ""'ashable Hats," for infants' head-
wear, S. Mayer & Sons . . . . . . . . . . . . . . . . . . 2,002 

"Men's and Boys' Apparel," for men's and 
boys' apparel, H. C. Lytton . . . . . . . . . . .  2,006 

"Nestle ' s  �lilk Chocolate," for chocolate, 
Lamont, Corliss & Co. . . . . . . . . . . . . . . . . . .  2,000 

"Sleepy Hollow Blankets," for blankets, 
Edson, Moore & Co. . . . . . . . . . . . . . . . . . . . .  2,003 

"Snowdrift, "  for cooking fat, Southern Cot-
ton Oil Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,001 

"The Interlocking Rubber 'rile Girl," for in­
terlocking rubber tiling, New York Belt� 
ing & Packing Co. . . . . . . . . . . . . . . . • . . . . •  2,007 

A printed copy of the speCification and drawiIig 
of any patent in th� foregoing list, Or" any patent: 
in print issued siDce 1863, will be furnished trom 
t.his office for 10 cents, provided the name and 
nnmber of the patent desired and the date bp 
dven. Address Munn & Co., q61 Broadway, New 
Yort. 

Canadian patents may now be obtained by the in· 
'Ventors for any of the iIiventions named in the tore· 
going I1st. For terms and further partlcular� 
.. ldress Munn & Co., 361 Broadway, New York. 

MOD ElS �e E����I��I�.Tl,'ov��.gHJ,�:!r�: 
tured. Fine. A C�t'ate \\ ork a Specialty. M. P. Scbell 1759 Union Street. San F·rancisco. ' I 

Electrical Experimental and W ORK 
Write for clrcul.r. Established 18.56. 

THOMAS W. GLEESON, 106 Sudbury st., Bost<m, Mass. 

BUSINESS OPPORTUNITY Men of bUMinesM iuterestpd in a new field for makinO' mon.:y will 
�nd in ou: proposHi?D what they are sepldn�. W.: have a 'N ew Plan 
m. the Mal! Order Lme that will ple&Se those seeking a good lnve<ltment 

Ali���gC�:�fi�64A la�tt4� �t��t, ri��!IEi;:��ti�r:t�hi::· H. 

Ie I egra P h Y �::�����;:;:;�h,;:'o��;;,i�; 
$2 up. O!ltNIGR AcPJI co ... Dept. 52. 89 Curt .. lundt St., :New York. 

CEM�NT BOOKS. 5��7 �,���iosJ��:�1�'C��� 
structton, SOc.;  Remforced Concrete Construction, $2.50 ; Hol­
low Concrete Bjock Building Construction, 5Oc. Sent postpaid. 

EMENT AND ENGINEERING NEWS, Chicago, I I I .  

A Home=liade I OO=MiIe 
Wireless Telegraph Set 

. Read SCfF.NTIFIC AMERICAN �L'"PPLEMENT 1605 for a 
thorough. clear description, by A. �'rederick rollins of 
the construction .of a lOU-mi.le wirelesR telegrapi1 outfit. 
Numerou�. adequate dtagrams accompany the text. fr�: 10 cents by mail. Order frJm your newsdealer or 

MUNN � CO., 361 Broad way, New York 

SPRINGFIELD 
MOTOMETER 

. .  Made Right . .  
• •  Proved Right t t  

. .  Stays Right " 
., Price Right " 

Does not wabble on rough 
roads. 

Easy to read. 
Simple construction. 
25 years' reputation back of 

its manufacture. 
50·Mile Size, $45 00 
60·Mlle Size, 50.00 

With fittings for any car. 
Send for Booklet H Facts." 

R. H. SMITtl MFG. CO. 
Springfield, Mass. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual 8im pJicity 
of construe' lOn. which can easily be built by an amareur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam. drawmg 18 incbes and 
is capahle of propelling- such craft at a s_peed of 7 miles 
per bour. IllustrateJ. with 21 cuts. See �('1 ENTIFiC 
AMER�{,AN SUPPLE':\IENT� No. 1202. Price 10 pents by 
mail. from tbis office. and from 811 Ilewsdeah rs 

COMING'�GOIN6i. 
V" 
ALWAYS USE 

),.,..- ... '-



Rubber Pump Valves 
For Cofct and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. $- $- $­
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI A L TIES for any mechanical 
and commercial device. � � � � � � � 

NEW 
PACKING 

YORK BEL TING & 
COMPANY, Ltd. 

9J  & 93 Chambers Street, New York 

tta;'�'Iii #t;1 
Stationaries, Portables, HOisters, Pump­
ers. Sawing and Boat Outfits, Combined 
witb Dynamos. 

Gasoline. Gas, Kerosene. 
Send jor CataloQue. 

State Power Needs. 
CHAR�ER GAS ENGINE CO • •  Box 1 48,  STERLING, ILL. 

Scalos Ail varieti es at lowest

. 

pnces. Best Ratlroad 
Track and \Vag-on or Stock Scales made. 
Also 1000 usefuJ artlCles� including Safes, 
Sewmg :\iachines. BicYCles, 'Tools. etc. Save 

Money. Lists Free, CHICAGO SCALE co .. Chicago. Ill. 

A WATCHMAKER. 
Bradley Polytechnic Institute 

Horological Department 
Peoria, Illinois 

Formerly Par,,;ons, Horological Inst. 
Largest and Best Watch School 

in America 
We teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 

s('hool at moderate rates. 
of Information. 

LITTLE HUMMER 
M A R I N E  E N G I N E  

LvrKIN 
TAPES AND RULES 

ARE THE BEST. 
For sale everywhere. Send tor 

Catalog No. 16. 
L V F K I N  R V L E  C O. 

Saginaw, Mich .. U. S. A. 
New York and London. 

Your Battery Will Last Longer 
jf you keep it charged as fast as it 
gives off current. The 

Apple Battery Charger 
is a dyuamo right on Y0ul' car, boat 
at' gas Bogine that charges the batter­
ies as fa�t as current is drawn from 
them. Write to-day for full infor­
mation about the Apple Ignition 
::-.ystem. 

The Dayt.on Elt'ctrical Rlfg. Co.� 9S St. Chir St., Dayton, Ohio 

�E � 
DRY BATTERY 

�£ fJt.V 

Best for Ignition 
Automobile. Molor Boat. 

Gas Engine. 
! High Amperage. Long Life. 

Catalog N-22. Somethino 
Electrical jor E'verybody. 
If'ree. Send jor it. 

Manhattan Electrical Supply Co. 
17 Park Place, 188 Fifth Ave. New York Chicago 

Scientific Am.erican 

Pen n sylv a n ia 
I n te r l o c k i n g  
Rubber Ti l i n g  

The beauty of design and rich combina­
tions of coloring which it is possible to effect 
with Pennsylvania Interlockin'g Rubb'er Tiling 
are only two of its numerous points of supe­
riority over all other flooring materials. It is 
what no other floor is-silent to the tread, 
restful to walk and stand upon. It is per­
fectly sanitary and will wear longer than mar­
ble. It is waterproof and non-inflammable. 
Its elegance increases with long and constant . J 

The many distinctive advantages to be 
gained by the use of Pennsylvania Rub­
Qer Tiling in all manner of situations, 
are described in our Book-of-Color-De­
signs, which is mailed free upon request. 

PENNSYLVANIA RUBBER COMPANY 
JEANNETTE, PA. 

SEW YORK-}741 BraadwtLy. 
CHICA.Go--1241 l\'[icbhran Avenue, PHlLA.D:BLPHu.-615 N. Broad Street. 
An.A?<o'A., GA..-I02 N. Prior Street. BoSTON·-OO Park Square. 

BUFPJ.Lo--717 !\'Iaill Street. DETROIT-231 Jefferson Avenue CLKVU.ANJ)-21a4-6 East JrJlnth Street. 
SAN FRANCISOO-51�14 Miasion Street. [.oNDO�-26 t.:ILy Road I 

F'ranco-Auto Portable 
T U R NTA B L E 
No. 2 Ball Bearing Caster, made in one. piece, light and 
durable. Cars can be run off or on at either end. Pro­
tects Tires when car not in use. One man can handle 
the largest car with ease. Indispensable for handling cars 
in garage, factory or private barns. Requires no jack to 
place in position. Write for full description and price list. 

A U T O  � S U P P L Y C O M P A N Y  
1 4 0 2  M i c h i g a n  A v e n u e ,  C H I C A G O  

O PAQ U E PROJ ECTOR ��� S�;;:d:;: ����?:' o�O�h� �c���� rnOO:at�1�rtr��fg�� 
Wireless Telegraph Outfits for the class room and ex­
perimental work. New Direct Vision Spectroscopes for 

Colleges and Iron and Steel Laboratories. New Photo·Enlargin" Outfits. " Photoscript " the new method 
of titling negatives. Send for Lists. 
Wl,LI,JA1UiS, BROWN & EA RLE, 918 Chestnut Street, Dept. 6, Philadelphia, Pa. 

If you could only add a column 
of figures with absolute accuracy in one-half the 
time that you now can ; if you could multiply ac­
curately six times as fast as you now can, or divide 
accurately four times as fast as you now can, wouldn't 
it mean something to you ? How much would it 
mean in your office ? Wouldn't your value to your 
employer De li';::!:!lendously increased ? Just suppose, 
for instance, that you could extend your office bills 
and figure the discounts on them, as well as the 

incoming bills at a saving of fifty per cent. What would that mean in your office? 
If you want to know just what your increased efficiency would mean, try a Comp­

tometer. It's quick and it's easy, and takes all the drudgery out of work. 
Write for pamphlet and special trial offer. 
Comptometer sent, express prepaid, on trial to responsible parties in the United 

States or Canada. Pelt &. Tarrant rUg. Co. ,  W. Wabansia and Paulina Sts., Chicago 

Produces a powerful, white, steady li �ht, brighter 
than electricity 01' acetylene, cheaper $han kerosene and absolutely safe. ( 

Makes and burns its own gas at a cost of 2c per week. No Grease, No Smolie. No Dirt, No Odor 
Over 100 different styles-every lamp wa:t:�anted. Agents W.nt.d. Write for ca.alog. TUB BBST LWHT CO., . 87K. 5th St., Canton, Ohio. 

nullins Pressed Steel Boats Can't Sink 
Easiest to Row-Absolutely Safe 

Made of pressed steel. with air chambers in each end like a life boat. Can't 
Jeak. crack, dry out or sink-last a lifetime. Every boat guaranteed. The 

ideal boat · for families-summer resorts-parks-boat liveries. ! 
Strong. safe. speedy. Write for our Catalogue of Row Boats. 

MQto
'
r, Boats, Hunting and Fishing Boats. 

The W. H. Mullins Co., liS Franklin St., Salem. O. 

JUNE 8, I 907. 

, C OLD GALVAN I Z I NG .  
AMERI CAN PROCESS .  NO R OYALTIES.  

SAMPLE5AND I NFO�MATION ON APPLICATION .  
N I C K E L  >ND 
Electro·Plating 

Apnaratus ann MateriaL 
THE 

Hanson & Van Winkle 
Co •• 

Newark. N .  J .  
28 & 30 S .  Canal St. 

Chicago. 

���� 
Drive." 

The Famous "Friction-Drive" Oar 
Models and styles to snit the purchaser 

PLEASVRE CARS, RVNABOVTS and 
TOVRING CARS 

arCommercial Trucks for all purposes. 
Tbe LAMBERT patented FRICTION· DRIVE TRANS· 
MISSION bas proven by years of tests to be the 
SAFEST. SURl<ST, MOST EASILY CON�'ROLLED and 
entirely satisfactory tra nsmission made. 

LAMBERT CARS ARE IN A SUPERIOR CLASS :BY 
THEMSELVES. INVESTI G ATE. 

nr-WRITE FOR OUH. ART CATALOGUE " S." 

THE BU�!!!e�slt�!�r�!nC'K¥�:!�ga��fr!.
n1:�:ci�h::.d., U.S.A 

LET US ESTIMATE ON 
YOUR MOTOR BOAT 

OR LAUNCH 
New Factory. Perfect Equipme»t. 

Testing Basin. River Connected. 
Expert 8e���e g����

¥
!:ive Prices. 

WECKLER BOAT CO. 
222.226 W. Irving Park BoulevBrd 

(and the River), ClIHJAGO 

Wizard Repeating 

LIQUID PISTOL 
Will stop the most vieions dog (or 
man) without permanent injury. Per-
i:�I!g��f

e
F��sc��a :��;r�esd�;

g
;�lli�g the trigger. Loads 

from any liquid. No cartridges required. Over 6 shots in one 
loading. All dealers, or by mail, iiOe. Rubber-covered holster, 5c. extra. 
Parker, Stearns & Co., 226 South St . •  Dept. G, New York 

The Smith Mixer 
Thoroughly mixes Con. 
crete in less time than any 
other machine made. Over 
2,500 in use, made in six 
sizes. The most efficient 
mixing device known. Send 
for Catalog and Facts. 

Contractors Supply « Equipment Co., Old Colony Bldg., Chltaro 

FOR 

SIMPLICITY, ACCURACY, SPEED 
QUALITY, RELIABILITY 

and eltery other feature where Staunch Working 

Principles are preferred to Talking Points 

UNDERWOOD TYPEWRITER COMPANY 
NEW YORK OR ANYWHERE. 

,UHo 21 South Clinton Street. 




