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THE" DREADNOUGHT" COMPETITION. 
The game of war begins to assume Brobdignagian 

proportions when it is played with battleships costing 
$10,000,000 apiece for counters. England and Germany 
appear to be playing such a game just now ; and this 
in spite of the fact that the latest official pronounce­
ments of the two governments would lead us to sup­
pose that the dove of peace hovers undisturbed above 
the international checkerboard. The present feverish 
excitement over the progress of Germany in the con­
struction of battleships, is d'le to the sudden realiza­
tion by the people of Great Britain that the excellent 
German system of building according to a definite pro­
gramme, extending over a period of years, gives an 
assurance of a definite future strength and standing, 
which is wanting under the British system of leaving 
each year's addition to the navy to be decided by the 
caprice of the particular political party, which hap­
pens for the time being to hold the reins of office. 
Furthermore, by a dexterous manipulation of statis­
tics, the party in Great Britain which is desirous of 
building the biggest possible navy that the liberality 
of Parliament will allow, has endeavored to impress 
the public with the belief that within two or three 
years' time Germany will be in possession of a greater 
number of "Dreadnoughts" than Great Britain itself. 
The note of alarm has served its purpose so well ( or 
so ill , according as we look at it) that the Parliament 
has passed a bill authorizing the construction of eight 
of these huge and costly vessels, the appropriations 
for which alone will reach the huge sum of not less 
than $80,000,000. That the alarm over conditions, fic­
titious though we believe them to be, has spread 
throughout the whole of the British empire, is shown 
by the offer of three of the leading colonies to con­
tribute, should the mother country desire it, six addi­
tional "Dreadnoughts," or their equivalent in naval 
construction. This, expressed in terms of dollars and 
cents, would mean an additional $60,000,000 ; which 
brings the total sum that the British empire stands 
prepared to invest in new battleships alone up to a 
round sum of about $140,000,000. 

But although we regard the immediate cause of this 
excitement as fictitious-the progress of German ship· 
�uilding for the past year having been neither faster 
nor slower than its predetermined and publicly-an· 
nounced plan called for-the spirit which has been 
tevealed during the discussion shows how deeply is 
engrafted in the national consciousness of the Brit­
ish 'people the conviction that the security of the 
Ulland itself, the integrity of the empire, and the pres­
ervation of its commercial supremacy, depend upon the tbaintenance of an overwhelming preponderance of �ea power. This is a principle which has become prac­
g,cally the first article of faith in the catechism of 
British international politics. Its soundness, at leaet 
as affecting British interests, has never been called 
in question by the other leading powers of the world. 

ECONOMIC LOSS THROUGH THE MOSQUITO. 
It is well understood that the mosquito, as a vehicle 

for the spread of disease, is responsible for an untold 
amount of 'Sickness and general inconvenience. Not 
all of us, however, appreciate the heavy incidental 
losses due to the depreciation in the value of mosquito­
infected districts, the impairment of the vitality, and, 
therefore, of the earning capacity, of malarial pa­
tients, and the large total resulting losses as expressed 
in dollars and cents. A valuable study of this sub­
ject has been made by Dr. L. O. Howard, Chief of the 
Bureau of Entomology of the Department of Agricul­
ture, and presented in a recently-issued Bulletin upon 
the subject of the economic loss to the people of the 
United States through insects that carry disease. The 
subject is dealt with mainly under the three heads 
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of Malaria, Yellow Fever, and the Typhoid Fly. In 
the present notice we confine ourselves to the mosquito 
as a vehicle for the spr(;t.ld of malaria. 

It is contended that malaria has retarded in a marked 
degree the advance of civilization over the North 
American continent. Particularly was this seen in 
the march of the pioneers through the middle West 
and the Gulf States west of the MIssissippi. In at­
tempting to estimate the economic loss from the preva· 
lence of malaria, reference is made to the method of 
Prof. Fisher, given before the recent International 
Tuberculosis Congress, by which h.e arrived at an 
estimate of over a billion dollars annually as repre­
senting the cost of tuberculosis to the people of the 
United States. In this estimate Prof. Fisher consid­
ered the death rate for consumption, the loss of the 
earning capacity of the patients, the period of invalid­
ism, and the amount of money expended in the care 
of the sick. No such definite basis is available for 
estimating the effects of malaria ; but Dr. Howard, 
by using the statistics of deaths due to malaria in 
sixteen of the northern States during the period 
from 1900 to 1907, arrives at an approximate death 
rate for the whole of the United States of 12,000 per 
year. In the case of malaria, however, the death rate 
is a less sure indication of the real economic loss than 
in the case of any other disease; for a man may 
suffer from malaria for the greater part of his life, 
with a reduction of his productive capacity of from 
fifty to seventy·five per cent, and yet ultimately die 
from some entirely different immediate cause. Sir 
Patrick Manson, writing of tropical countries, declares 
that malaria causes more deaths, and more predis­
position to death, than all the other parasitically-in­
duced diseases affecting mankind, together. Celli 
states that, owing to malaria, about five million acres 
of land in Italy remain very imperfectly cultivated. 
Creighton says that this disease has been estimated 
to produce one-half of the entire mortality of the 
human race; and, inasmuch as it is the most frequent 
cause of sickness and death in those parts of the 
globe that are most densely populated, he considers 
that the estimate may be taken as at least rhetoric­
ally correct. 

Now, although there is  no perfectly sound basis for 
a close estimate, at least in this country, between 
the number of cases of malaria and the number of 
deaths resulting therefrom, an estimate based by 
analogy upon Celli's investigation of malarial mortal­
ity in Italy leads Dr. Howard to the conclusion that 
the approximate number of cases of malaria in the 
United States must be about 3,000,000. We quite 
agree with the doctor that it is no exaggeration to esti­
mate that one-fourth of the productive capacity of an 
individual suffering with an average case of malaria 
is lost. With this as a basis, and including the loss 
through death, the cost of medicine, the losses in 
malarious regions through the diffi.culty of obtaining 
competent labor, it is estimated that the loss to the 
United States, from malarial diseases, under present 
conditions, is not less than $100,000,000 every year. 

THE HUDSON-FULTON CELEBRATION. 
The celebration of two such epoch-making events 

as the discovery of the Hudson River and the in· 
auguration of steam navigation upon its waters is 
an undertaking, whose execution upon a scale com­
mensurate with the importance of the occasion, calls 
for no small expenditure of thought, labor, and 
money. We have before us a brief statement of the 
object and plan of the Hudson-Fulton celebration, 
which shows that, as far as a well-thought-out plan 
can assure success, the committee has done its work 
thoroughly. An ambitious affair of this kind, how· 
ever, must not be carried through with an over­
careful consideration of the cost. If it is to be 
consummated with the eclat which its importance 
demands, there must be none of that lack of funds 
which may so easily transform an ambitious pageant, 
or series of pageants, of this kind into a pitiful farce. 
The State is committed to the enterprise; it has reo 
ceived world-wide advertisement, and it is for the 
Legislature, the various State societies, and the indi­
vidual citizens of the State to join hands in render­
ing the forthcoming celebration worthy 6f the great 
events that it will commemorate. 

It is the boast of New York State that it contains 
in New York harbor the principal gate of entrance, 
and in the Hudson River the g'lographical key, to the 
United States and the vast rE'gions lying to the west 
of the Allegheny Mountains. This noble river and the 
magnificent harbor into which it discharges have 
exerted an influence in the development of the latest 
and greatest of the important republics of the world, 
which it would be hard to overestimate. WheR Henry 
Hudson sailed his little craft nearly 150 miles 
through .navigable water into the very heart of the 
country, he doubtless understood, navigator and 
trader that he was, how valuable a route was here 
for the seaborne traffic of the future; but he little 
realized that the river formed merely part of what, 
in the days of the Indian occupation, was already a 

great highway of travel by river, portage, and vast 
inland lakes, to the remote regions of western 
America. Still less did he understand that from the 
farthermost point to which he had penetrated would 
be built in later days a great artificial waterway, 
through which vessels, many times larger than the 
"Half Moon," would be able to navigate uninterrupt­
edly from the river's mouth to a system of vast in­
land seas, from whose shores they would gather and 
bring down to the seaboard the products of a country 
rivaling in area and resources that continent from 
which he had set sail on his adventurous quest. 

We can do no more just here than give a brief sum­
mary of the elaborate plans of the celebration. 

The services will begin on Monday, September 27th, 
1909, with a rendezvous of American and foreign 
naval vessels at New York, when a facsimUe of Hud­
son's "Half Moon," now being built in the Nether­
lands from the original plans, will enter the river 
.and take her place in line. A facsimile of Fulton's 
"Claremont," propelled by its own engines, will start 
from the original site, and will also take position in 
line. On the same day will be opened an exhibition 
of paintings, books, relics, etc. , at the Metropolitan 
Museum of Art, the American Museum of Natural 
History, and all the vai'ious historical societies. On 
Tuesday there will be a procession of historical floats, 
and possibly on this day will take place the compe· 
tition of mechanically-propelled airships for a prize 
of $10,000 offered for the winner of a race from New 
York to Albany. General Commemoration Day is set 
for Wednesday, September 29th, when there will be 
a dedication of memorials erected in the Hudson 
River vailey. The number and location of some o'f 
these are unsettled, but the commission is satisfied 
that monuments to William the Silent and Henry 
Hudson, a tablet to the Founders and Patriots of 
New York, and a tablet on Fort Tryon, will be ready 
for dedication. Statues of Robert Fulton at Peeks­
kill, Governor Clinton at Kingston, Peter Schuyler 
at Albany, and Van Rensselaer at Troy have been 
suggested. The present is an excellent opportunity for 
the citizens of those towns and the counties in which 
these towns are located to erect appropriate and too­
long-delayed tributes to these distinguished men. On 
the same day there will be exercises at the universities 
and colleges throughout the State. Thursday will be 
devoted to military displays by the army, navy, and 
national guard. On Friday there will be a naval 
parade to Newburg, in which the "Half Moon" and 
the "Claremont" will be the center of attraction_ 
After the parade has reached Newburg, a memorilil 
arch, erected by the Daughters of the Revolution, will 
be dedicated. 

The first week of festivities will close on Saturday, 
October 2nd, which is designed for a general carnival 
day in New York city. It will be marked by the re­
turn of the New York division of the naval parade to 
its starting point ; and it will terminate in the eve­
ning with a grand carnival parade, the chief feature 
of which will be movable allegorical tableaux to be 
participated in by all nationalities represented in 
New York city. There will be a general illumina­
tion of the city, a special feature of which will be 
the display of fireworks from the great bridges of the 
East River. At 9 P. M. a chain of signal fires upon 
the mountain tops and other points of vantage along 
the whole Hudson River will be l ighted simUltane­
ously. 

What will be known as Upper Hudson Week will 
begin on Sunday, October 3rd, when the "Half Moon" 
and "Claremont" will continue their journey up the 
river, escorted by a fleet of vessels. The center of 
interest on Monday will be found at Poughkeepsie, 
which will witness a naval parade and the erection 
of a statue of Robert Fulton. On Tuesday the parade 
will proceed to Kingston, where it is proposed to 
erect a permanent memorial in the form of a statue 
of Governor Clinton. Wednesday will find the parade 
at Catskill. Thursday it will reach Hudson, where 
a statue of the great explorer is proposed. Friday 
the flotilla will reach the capital of the Common­
wealth, where it is hoped a statue of Peter Schuyler, 
the first Mayor of Albany, will be ready ·for dedica­
tion. Saturday, the close of the fortnight of festivi­
ties, will be marked by the arrival of the naval parade 
at Troy, where it is proposed to erect a statue of 
Van Rensselaer, who obtained the first land grant in 
that section of the country. 

WILBUR WRIGHT'S FLIGHTS IN ITALY. 
Last week Wilbur Wright made his first aeroplane 

flights in the vicinity of Rome. The flights were made 
above the plain of Centocelle, and were witnessed by 
a great and enthusiastic crowd. The champion avi­
ator took up several army and navy officers. On April 
16th he made three flights of 6, 10, and 5 minutes' 
duration. On the longest of these he flew very close 
to a villa, and afterward rose to a height of 150 feet. 
The onlookers were astonished at his performance, and 
at the perfect control he had over his machine. King 
Humbert expects to witness some of the flights. 



ENGINEERING. 
Some great records for steam shovel work are being 

made on the Panama Canal. Recently, during a work­
ing day of eight hours a steam shovel, operating in 
the Empire Construction District, removed 3,941 cubic 
yards of rock and earth. The sbovel

' 
was actually at 

work only six hours and fifty minutes of this time, 
one hour and ten minutes being consumed in waiting 
for the cars. 

The extension of the railroad system of China is 
proceeding steadily, if rather slowly. At the present 
time the total amount of road in active operation is 
2,170 miles. There are 806 miles of new road under 
construction; provision has been made for the con­
struction of an additional 2,232 miles; and 3,286 miles 
of new line are projected. 

A 
'
recent report of the power efficiency committee 

of the American Railway Association shows that dur­
ing the first fortnight in March t1;1ere was a decrease 
in the number, of surplus cars of 8,507, the total num­
ber of idle cars on March 3rd being 299,9-25, and on 
March 17th, 291,418. This steady placing of cars in 
service is one of the sure indications of the slowly­
returning prosperity of the country. 

Advices from England state that the new protected 
cruiser "Boadicea" during her full power trials ex­
ceeded the record for a vessel of her size. The maxi­
mum speed achieved is said to have been 27.9 knots. 
She was designed for a speed of 25 knots, which was 
also the designed speed of t1;1e cruiser battleships of 
the "Indomitable" class, whose speed records of 26 
knots and over now appear to have been surpassed by 
the "Boadicea.." 

According to an eminent German economist the aim 
of a healthy transportation policy should be to di­
minish, as far as possible, the economically unpro­
ductive cost of transport. It is in agreement ·with 
this policy that Germany has built up and is continuo 
ally extending her inland waterways, upon which, 
during the past twenty years, she has expended $150,-
000,000. At the present time Germany possesses in 
navigable rivers, canalized rivers, and inland canals 
over 8,278 miles of navigable waterways. 

Speaking of canals, we note that the creation of an 
important naval base on the Firth of Forth on the 
east coast of Scotland has brought the question of a 
ship canal between the Forth and the Clyde once more 
prominently in_to public notice. As a commercial un­
dertaking such a canal would have comparatively lim­
ited value; but for strategical reasons, as affording 
means of quickly concentrating the warship'S of the 
North Sea and the Irish Channel, on either coast, the 
canal would be worth the heavy expenditure which its 
construction would involve. 

In an effort to provide shippers of eoke with an 
improved car which can be loaded and unloaded in 
the shortest possible time, the Pennsylvania lines west 
of Pittsburg have specified that of the recent order 
for 3,200 new cars, 1,000 should be all-steel cars of new 
design and of greater capacity than any coke cars 
hitherto built for regular service. The chief novelty 
will consist of four hoppers with eight openings in 
the bottom of. the car, making the latter practically 
self-clearing.· The total capacity of each car is 100,000 
pounds. 

In spite of the rapid increase in the number of 
automobiles and trolley cars, the horse continues 
to more than hold his own. According to figures pub­
lished in the last report of the Department of Agri­
culture, the number of horses in the United States i 

increased from 13,537,000 in 1900 to 19,992,000 in 1908, 
the total value of the same havillg risen from $603,-
000,000 to $1,867,000,000. The fluctuations in the aver­
age price of horses have been remarkable. In 1893 
it was $61; in 1897, $37; $44 in 1900, and $93 in 1908_ 

The conviction seems to. be widespread that the 
future will witness a great increase in the dimensions 
of warships. That the German government is of this 
opinion is shown by the enlargement of the Kaiser 
Wilhelm Canal, which is to be deepened at once to 36 
feet, with provision for a later deepening, if necessary, 
to 46 feet. The width of the canal is to be doubled, 
and the new locks at each end of the canal are to be 
1,082 feet long, 147 feet broad, and 46 feet deep. These 
dimensions, by the way, considerably exceed those of 
the canal locks at Panama: 

The huge dredger built for keeping open the Mer­
sey Channel is aptly named the "Leviathan." She is 
465 feet 9 inches in length, and is capable of pump­
ing up 10,000 tons of sand and discharging it into 
her bunkers from a maximum depth of 70 feet in 
50 minutes time. The pumping plant consists of fou 
independent centrifugal pumping engines, each of 800 
horse-power. Her capacity is shown by the fact that 
in a five hours' test, 20,000 tons of material was lifted 
from the Channel into the hoppers, carried 10 miles, 
and dumped. In a favorable year of work the "Levia­
than" will dredge and remove to a suitable dumping 
ground at least 20,000,000 tons of sand. 

Scientific American. 
ELECTRICITY 

A report of the telegraph and telephone situation 
in Germany in 1906 to 1907 has just been published. 
The total length of the telegraph and telephone lines 
is over 2,800,000 miles, 1,360,000 miles of which are 
underground. There is a telephone exchange for every 
1,956 inhabitants. 

Some successful experiments with wireless teleph­
ony have recently been made by Lieuts. Colin and 
Jeance, between Paris and Melun, a distance of thirty 
miles. The Paris station was located at the Eiffel 
Tower and was operated by Lieut. Colin, while Lieut. 
Jeance, with the Minister of Marine, operated the in­
struments at Melun. 

An electric railway between South Bend, Ind., and 
Pullman, Ill., has just been completed. The line is 
77% miles long and the single-phase system is used. 
The motor cars are each equipped with four 125-horse­
power motors. The main line is furnished with cur­
rent at 6,600 volts pressure, but this is reduced to 
700 volts in cities. Pantograph collectors are used for 
collecting current at the higher tension. 

Plans are under way for providing an unusually 
attractive electrical illumination during the Hudson­
Fulton celebration next fall. It has been proposed 
to light up Washington, Union, and Madison squares 
and Riverside Park by means of lamps placed in the 
foliage. Mercury vapor lamps could be used to advan­
tage so as to produce a remarkable effect. The Hud­
son River will be illuminated with search lights, while 
prominent buildings on Broadway and Fifth Ave­
nue will be outlined with small electric lamps. The 
city has appropriated $300,000 for this celebration. 

A device is being placed on the market for pre­
venting a consumer from using more current on his 
lighting circuit than he has contracted for. When 
the current consumption reaches the contract limit 
the lights begin to flicker and continue to do so until 
normal current is restored. This result is produced 
by means of a magnet which attracts a spring metal 
armature. By adjusting the tension of the spring the 
device may be set to operate at various loads. The 
mechanism is made to operate on two and three-wire 
circuits. 

According to a daily press report a safe lock has 
been invented which is provided with phonographic 
mechanism so that it can be opened only by the voice 
of the owner. A mouthpiece like that of a telephone 
takes the place of a knob on the door, and this is pro­
vided with the usual style or needle which travels in 
a groove in the sound record of the phonograph cylin­
der. Before the safe can be unlocked the password 
must be spoken into the cylinder by the one who made 
the original record. The report does not state what 
would occur if j;he owner should come down to his 
office with a bad cold. 

In order to do away with the bother of attending 
to exhausted batteries of doorbell systems, a trans­
former has just been put on the market which en­
ables one to obtain the current from the city mains. 
The transformer will operate on the ordinary lighting 
circuits, and can be installed by anyone with a slight 
knowledge of electricity. As it has no moving parts, 
once installed it will thereafter require no attention. 
It is adapted to operate on circuits running from 100 
to 130 volts, and is provided with taps giving 6, 12, 
and 18 volts, so as to meet the requirements of various 
styles and sizes of bells and buzzers. 

In many of the smaller European towns oil engines 
are coming into favor as prime movers in central 
power stations. The reason for preferring oil engines 
to otheF engines is that they require very little space 
and are always ready for work. An excellent example 
of this use of the oil engine is to be found in the 
town of 19lau, Austria. The plant is described in a 
recent number of the Electrical World. This plant is 
provided with two 200-horse-power engines, rated at 
165 kilowatts, and a two-cylinder engine of 130 horse­
Dower operating a 106-kilowatt generator. Tests have 
shown that 272 grammes of oil are consumed for each 
kilowatt hour on a full load. 

A new type of army rifle is being manufactured at 
the Springfield armory which differs from the ordi­
nary in having electrically lighted sights for use at 
night. A battery is fitted in the stock of the rifle and 
serves to light a ,pair of miniature electric bulbs, 
placed at each side

' 
�f the gun barrel, at the extreme 

end. The button which controls the electric circuit 
is fitted on the trigger guard, and when the operator 
presses this button the miniature lamps serve to light 
the rifle sight. The lights themselves are shielded 
from view. In twilight 

-
hours it is often impossible 

to take any aim with the ordinary rifle, although the 
object fired at, owing to its size, may be readily s�en. 
By illuminating the sight in the manner just indi­
cated, the shooter may aim quite accurately. The in­
yention should be valuable for close-range fighting a� 
l1ight. 

SCIENCE. 
From extended experiments that have recently been 

made at Macon, Ga., it has been found that a fine 
grade of paper can be made from pulp prepared from 
the okra stem, and a plant for making paper from 
this source is likely to be erected in that city at an 
early date. Okra is easily grown in the Southern 
States, and could be produced in large quantities as a 
paper-making plant. The plant is an herb belonging 
to the mallow family, genus· Hibiscus. Its botanical 
name is Hibiscus esculentus. 

The first operation in this country upon a. human 
being in which the cavity of the thorax was opened 
while the lungs were inflated from a chamber con­
taining air at a greater pressure than that of the at­
mosphere was performed recently at the German Hos­
pital by Dr. Willy Meyer. Many operations in the 
thorax have been difficult to perform, and others im' 
possible because as soon as the cavity of the thorax 
is opened the lungs collapse because of the atmo­
spheric pressure. 

Later information on the results of Lieut. Shackle­
ton's expedition to the Antarctic revealed much that 
was not discussed in' the preliminary dispatches. It 
is now brought out pl:;tinly that the south magnetic 
pole like the north magnetic pole shifts its position. 
The discovery is important, because it will enable us 
to revise oUr magnetic charts and render navigation 
safer. It was not known before Shackleton's expedi­
tion whether or not the south geographical pole is a 
vast archipelago or a continent. Shackleton seems 
to have established the second view on a fairly firm 
basis. 

Commandant Souie, of the Paris police, has per­
fected, for the use of the men in his command, spec­
tacllis, with the aid of whiCh they may not only ·see 
very plainly what is going on ahead of them, but 
at the same time command a view of what is going 
on behind them, an arrangement that is expected to 
contribute materially to their efficiency. At the outer 
edge or corners of these IJnique "specs," small, con­
cave mirrors are attached. They are very "true" and 
so placed as not to interfere in the least with the 
forward view of the wearer of the spectacles. After 
brief preliminary use they are found to give exce�lent 
service. 

It will be remembered that M. Yves Delage suc­
ceeded in obtaining two good specimens of sea urchin 
by parthenogenesis at the Biological Station of Ros­
coff, France. These specimens continued to grow 
very well, but not long since they died from some 
cause which is unknown. M. Delage points out that 
the death was not due to any imperfections in the 
specimens. Both the specimens resulted from experi­
ments with hydrochloric acid and ammonia. Both of 
them had a regular growth up to the time of their 
death, that is, about sixteen months after the meta­
morphOSis. Death was probably due to poisoning in 
some way. 

Owing to the careful adjustment and regulation of 
temperature n�cessary in bacteriological incubators, 
a new incubator has recently been built which will be 
heated by electricity and which it is expected will thus 
overcome the difficulties with gas-heated incubators. 
Incandescent lamps are used in the new heater to 
maintain the required temperature of 37 2/5 deg. C. 
A new mercury regulator controls the lamps. The 
instrument was tested quite recently for a run of 
forty-five days and the variations in temperature dur­
ing this time were practically nothing. The incu­
bator is formed with a triple wall, providing a water 
jacket and an air space, and is covered with asbestos 
finished in white enamel. 

, 
In a recent investigation of the influence of sulphur 

in ·illuminating gas upon the air in rooms, Mr. Arthur 
D. Little, chemical expert and engineer, Boston, com­
pared the effect of the burning of a sulphur match 
with that of an ordinary gas jet. Analysis of the 

-match showed that it contained enough sulphur to 
momentarily raise the sulphur dioxide in the room to 
an amount greater than would ordinarily be main­
tained bY sulphur coming from burning gas. It was 
shown that the lighting of such a match would actu­
ally liberate as much sulphur into the room as ordi­
narily would be liberated by a standard gas jet burn­
ing for over twenty minutes. 

The Arctic and Explorers' Clubs of America will 
organize an expedition to go north in search of Dr. 
Frederick Albert Cook, the polar explorer, who has 
not been heard from in over a year. Dr. Cook has no 
means of coming back. It is possible that he win­
tered somewhere with the Eskimos, where he could 
get plenty of food, but there is an uncertainty about 
it. According to the prearranged plans Dr. Cook was 
to return to headquarters at Annotoak, Greenland; 
down Kennedy Channel, through Smith Sound, .and in 
case no ship arrived he would move to Cape York and 
thence to· Upernavik, expecting to return home not 
later than September. 1908. 
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DEMOLITION OF THE FA9ADE OF THE OLD B. & P. RR. 

TERMINAL, BOSTON. 
BY WILLIAM L. HILL. 

When fire recently destroyed a considerable portion 
of the old Boston & Providence Railroad terminal at 

fiark Square, in Boston-long ago abandoned fot tail­

way purposes, and of late used. for indoor recreation 

tmterprises'-'-it was determined. by those OWiling the 

property to remove what was left Of the structure. 

Most of it has been, or will be, razed by the ordinary 

hilnd methods, but on account of the shape and size 

of the great arch, �uch methodS 
would be hazardous to those em-
1l10yed In the task, and it was 
decided to bring it down with 
dynamite. 

Accordingly on April 6th, in 
mid-forenoon, workmen placed in 
each of the twenty holes drilled 
in the

' 
southerly pier of the arch 

a stick of 75 per cent dynamite, 
about 20 pounds in aU. These 
sticks were connected with an 
electric circuit and' the wires 
strung along the ground to a point 
several hundred yards away. 

To reduce the detonation, and 
save many windows-for Park 
Square is almost in the heart of 
the city-timbers 12 feet long 
were piled about the bas.e of the 
pier. Around the timbers. an 
iron chain was. drawn, and can­
vas was wrapped about the chain 
and timbers.. 

Scientific American. 
manto While employed in the shop of a large railway 
system the writer remembers that it was out of the 
ordinary if more than two or three weeks went by 
�ithout some new trolley or trolley harp being offered 
for triaL The master mechanic of the railway sys­
tem was one of those broad-minded men who are al� 
ways willing to investigate and give any new piece of 
a,pparatus a trial if it shows possibilities of success 
or if such trial will rid the inventor's mind of delu­
sions. But he regarded several of these trolley de­
vices as too dangerous to overhead construction to be 

doIiars had to be expended and those responsible for 
the scheme either did not have the money or did not 
have enough faith in their idea to risk parting with 
this amount. 

On another occasion after repeated solicitation a 
man from a small town of about one thousand people, 
through which an interurban line ran, was·given per­
mission to install an automatic track switch on c'en­
dition that the company would not be inconvenienced 
or the street torn up. After the delivery of about two 
wagon loadl'( of various materials, constituting the 

parts of one switch, and which 
included some timbers about ten 
or twelve inches square and a 
dozen feet long, the management 
decided to call a halt, and the in­
ventor (?) considered that he had 
not received fair treatment from 
the railway company. 

The exploshm was :not very 
loud, to the. disgust of the great 
crowds illat were kept at a safe 
distance by detal1s of police. The 

Photograph taken the Instant after explosion of twenty pounds of dynamite in 
right abutment. 

Before bothering a railway com­
pany the inventor should feel cer­
'�ain that his device is a practical 
one and that he has gotten it in 
as advanced a state as possible, 
until some of its defects are made 
evident by trial. But he should 
not assume that he can make re­
peated trials to the inconvenience 
of an accommodating railway 
company in order to perfect the 
apparatus. Every breakdown 
causes the master mechanic, the 
superintendent of track or of 
overhead or whoever permits the 
trial, to lose confidence in both 
the apparatus and the inventor. 
Breakdown of experimental ap­
paratus due to a single weak 

entire arch settled, almost slowly, it seemed to the 
jlpeetators, to the ground, so diSintegrated that its 
l€moval is an easy task. 

'rne arch was 65 feet high, of 70 feet span, and 3 
feet thick. The building was erected in 1872. 

••• 1:" 
To 'he Inventor of ElectriC RaU"lI'ay 

A. ppllances. 

A word to the inventor or the would-be inventor of 
electric railway apparatus may not be amiss. Their 
number is probably greater than in any other line of 
work, due partly to the substantial reward that is of­
fered to those who are successful, partly to the fact 
that the deficiencies of much of the apparatus in use 
at present are very evident and partly because statis­
tics, show that trolley cars are used by a much larger 
l'roportion of the population of this country than any 
other eleetrical invention. To almost anyone who is 
flt-mUiar with street raHway ap-
paratus, there appear numerous 
way� in which the device and 
methods in USe in electric flt,ilway 
service could either be improved 
or be substituted by others, with 
the result that the cost of main­
tenance would be lessened, the 
safety of passengers would be iE.­
creased, or operation would be 
facilitated iR some other way. 

These facts cause many who are 
not familiar with electric railway 
operation or the requirements of 
electric railway apparatus to at· 
tempt the rille of inventors. Such 
:people are greatly handicapped by 
It lack of knowledge of the actual 
requirements ; on the other hand, 
they have the advantage of look­
ing at the question from the out­
side and with a free and untram­
meled mind which is rarely pos­
sessed by those confined to one 
line of work. Their l imited 
knowledge of operating conditions, 
however, usually causes them to 
waste the greater portion of 
their efforts by attempting to de­
velop something which is imprac­
ticable or whose adoption after 

permitted on a car, even on trial. Of aU the devices 
submitted not one was suitable and the road, like prac­
tically all other direct-current roads in the country, is 
to-day using the simple trolley wheel and harp. 

Those who have devised apparatus which they con­
sider great improvements often complain because the 
railway companies do not give them proper encourage­
ment by allowing the apparatus to be tried or by of­
fering facilities for its development. They do not 
realize to what trouble and expense the roads would 
be subjected if they offered encouragement to the many 
half-hatched schemes submitted. The writer is re­
minded of one or two instances which are typical. Per­
mission was obtained by some alleged inventors to 
try a scheme of motor control without loss in resist­
ances and the facilities of the shop were put at their 
disposal. 

Under their directions all the controller reverse fin-

The station after the �e was thrown down. 

pOint has often caused the con­
demnation of an otherwise good article. 

In developing an idea the inventor should keep sim­
plicity uppermost in his mind. Simplicity carries 
with it the idea of being easily understood and of 
something not likely to get out of order. It must be 
remembered, too, that the apparatus will fall into the 
hands of men who are not as skilled and as careful 
as watchmakers and should consequently be built in 
such a manner that it will stand more than a reason­
able amount of abuse. Street railway apparatus and 
appliances are in fact subjected to about as hard a 
treatment as any machinery devised, and it is the 
lack of proper design and construction to withstand 
such treatment that causes many new devices to be 
thrown out. 

But if the path of the inventor of street railway ap­
paratus is a rather thorny one, the reward is propor­
tionately great. The electric railway fraternity is al-

ways ready to adopt a piece of 
apparatus that proves itself of 
worth and it is willing to pay 
well for it. 

The writer remembers one cast­
ing that sold for about $9 which 
to all appearance could not have 
cost more than 50 cents. On 
much other apparatus the differ­
ence between the cost price and 
the price at which railways are 
willing to purchase is almost as 
great.-John Hobbs, in Street 
Railway Journal. 

••• 
ForlUaldehyde In Milk. 

Shrewsbury and Knapp de· 
scribe, in the Analyst, a rapid 
method of detecting and estimat­
ing formaldehyde in milk. Six­
teen volumes of a normal solution 
of nitric acid, or 6 volumes of 
pure nitric acid are added to 1,000 
volumes of concentrated hydro­
chloric acid. Two volumes of the 
mixed acids are heated with one 
volume of the suspected milk to 
122 deg. F. for ten minutes over 
a water bath, with constant agita­
tion, and suddenly cooled to 
about 60 deg. F. The presence of 

being perfected would probably in­
troduce more difficulties than its 
use would avoid. On the other 
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formaldehyde is instantly reveal­
ed by a violet coloration, and the 
quantity of formaldehyde can be 

hand, the fact that they are not constantly thinking 
about one line of work often enables these outsiders 
to develop a really much needed article. 

There is one device which is as alluring and which 
is seemingly as impossible to reach as the pot of gold 
at the end of the rainbow and the average inventor 
should regard it with caution. This is a self-replac­
ing trolley wheel or a trolley wheel that will not jump 
the wire. The patent records will show that device 
after device, all supposed to be improvements on the 
present trolley, have been patented only to lie dor-

gers in the storeroom were mounted on long boards 
and a car was also brought over the pit and the fields 
removed from the motors. In addition quite an 
amount of wire was cut into small pieces. After sev­
eral days of inactivity orders were received to replace 
the fields in the car, the so-called inventors left the 
shop and the incident was closed. It afterward de­
veloped that the new "invention" consisted in weaken­
ing the fields by shunting them or by winding them 
in sections. Operations came to a stop because a 
point was reached where about one hundred and fifty 

estimated by comparing the tint with a series of 
standard tints produced by mixtures containing known 
proportions of formaldehyde. The test is most sensi­
tive when the proportion is from 2 to 60 parts of for­
maldehyde to 10 million parts of milk. If the propor­
tion is greater than this the suspected milk should be 
diluted with a measured quantity of pure milk. 

The greater portion of surveys on the Hudson Bay 
Railway has been completed. On February 1st, 365 oUf 
of a total of 465 miles had been finished. 



EXPERIMENTS IN INGOT CASTING. 
BY J. F. S. SPRINGER. 

The tremendous expansion of rail transportation in 
the United States in recent years has imposed upon 
the steel-rail mills a correspondingly excessive pres­
sure. The present plants are marvelous creations of 
inventive genius resulting in an almost incredible ca­
pacity of production. But it is more than hinted that 
their perfection of mechanical arrangement has been 
unaccompanied by any improvement in the quality of 
the rails. Indeed, Mr. R. W. Hunt, a railway expert, 
declared in effect at the 

Scientific Alnerican 
centrated. This concentration is the segregate. Metal­
lurgists do not seem to entertain very strong hopes of 
its total prevention. At the same time, solid informa­
tion as to its character and the laws of its formation 
can scarcely fail to lead to methods of casting favor­
able to a reduction of the evil. 

The wax used in the experiments was commercially 
pure stearic acid mixed with a small quantity of cop­
per oleate. The oleate was of a bright green color. 
As its specific gravity was greater than that of the 
wax proper, it might be expected to go to the bottom 

No. 2 ( if we except the small pipe- at the bottom where 
the teeming was rapid) is about 14 per cent of the 
length · of the ingot. If it be thought that this botttoII1 
pipe ascribed to fast pouring at the commencement of 
casting confuses the eVidence, Fig. 3 makes the matter 
clear. This ingot was poured even more slowly than 
No. 2. The evidence afforded by these three ingots 
would seem, therefore, to show very clearly that slow 
pouring tends to efface the pipe. 

The next two ingots, Figs. 4 and 5, disclose the 
marked advantage of casting ingots with the large 

end up. The pipe in Fig. 
4 occupies but 30 per cent 
of the total length of the 
ingot in the one case, as 
contrasted with 82 per 
cent in the other. It is 
quite conceivable that if 
the wax had been teemed 
into the mold correspond­
ing to Fig. 4 with the de­
liberation exercised in the 
case of ingot No. 3, the 
pipe would have been well 
nigh eliminated. Appar­
entlY, Profs. Howe and 
Stoughton did not experi­
ment with this combina­
tion of conditions, perhaps 
deeming the result suffi­
ciently obvious, apart from 
particular demonstration. 

April meeting of the 
American Institute of Min­
ing Engineers ( 1907)  that 
the rail process of to-day 
is inferior to that of twen­
ty-five or thirty years ago. 
This he thought was con­
clusively shown by the 
fact that an abandoned 
mill of the earlier period 
was purchased some years 
ago and reinstated in the 
business of turning out 
rails. One of the rail­
roads has about 100,000 
tons of the rails made in 
accordance with the older 
methods and an equal 
amount of rails manufac­
tured more nearly after 
the manner of the present 
procedure. In the matter 
of rail breakages, those oc­
curring in the rails made 
by the older methods are 
but one-fourth those with 
the rails of the more re­
cent procedure. If the 
chemical composition of 
the two classes of rails be 
taken into account, the 
advantage of the older 

1. Ingot poured rapidly (half a minute); 2, ingot poured fast at llrst, but slowly afterward ; 3, ingot poured very sluwly ; 4, Ingot poured 
with large end np ; 5, ingot poured with small end np ; 6, ingot which WII8 kept hot.at top and progressively cooled at bottom. 

Now there is good evi­
dence, aside from these 
wax ingot experiments, 
tending to prove that ta­
pered ingots cast with the 
big end up disclos.e con­
siderable reduction in · pip­
ing. Mr. J. O. E. Trotz 
cast a n�mber of gently 
tapering steel ingots, some 
with the big end up, some 

methods of manufacture 
would be still more marked. Reheating and slowness 
of manufacture seem to be the main points of differ­
entiation. But with the steel plants to-day, haste 
seems to be the cardinal virtue. 

Profs. Howe and Stoughton have been performing 
some experiments in ingot casting which indicate that 
increased deliberation in the preparation of the steel 
for the rolling mills is reqJ1ired. Their experiments 
have been made not with steel, but with wax, and their 
object has been the investigation of the laws govern­

ing the formation of "pipes" and segregates in ingots. 
Not all substances form 
pipes. But wax and rail-
steel agree in doing so. 
That is, each substance, 
when the attempt is made 
to cast it in the form of 
solid ingots, tends instead 
to solidify with a more or 
less open core along the 
upper part of the axis of 
the ingot. If this core or 
pipe is still in the ingot 
when it reaches the roll­
ing mills, it has been pret­
ty well ascertained that it 
will not be eliminated in 
any of the rolling process­
es. Consequently, it is im­
portant to learn the fun­
damental cause underlying 
its formation, as this 
knowledge may lead di­
rectly to such manage­
ment of the casting opera­
tion as to secure either its 
complete effacement or a 
reduction to a minimum. 

A study of ., pipes " ·in wax Ingots. 

of the ingot, if gravitation were the only infiuence at 
work. This oleate represents the carbon, sulphur, and 
phosphorus of the ordinary steel. Its behavior under 
the conditions of casting might be expected to throw 
light upon the segregation in steel ingots. In order 
to make any concentration of this green oleate mark­
edly visible, a small quantity of red ceresine was 
added to the wax. This substance has, it seems, little 
tendency, if any: to segregation, and consequently acts 
as mere coloring matter, giving the stearic acid a 
color contrast to the oleate. It should be noticed, be-

with it down. The result 
was found to be very dis­

tinctly in favor of the larger end up. , The steel used 
was 0.50 per cent carbon. Mr. A. A. Stevenson likewise 
reports great diminution of piping in a steel ingot 
cast with the large end up as contrasted with others 
cast with the small ends up, all the ingots being 
strongly tapered. 

In casting the ingot shown in Fig. 6, the top was 
kept in a molten condition for over an hour, while 
below, from the bottom upward, the ingot was pro­
gressively cooled by ice-water. Now the ingot shown 
in Fig. 7 was cast with these conditions of solid-

ification pretty well re­
versed. That is to say, 
this ingot was forced to 
"frlleze',' from the top 
downward. By comparing 
the two, it will be seen 
that there is a great con­
trast in the length of the 
pipes. The pipe in ingot 
No. 6 was continuous for 
26 per cent of the ingot's 
length, but extended in a 
modified form for 37 per 
cent. In ingot No. 7 the 
pipe was 85 per cent of 
the total length of the in­
got. In the engraving, the 
pipe of No. 7 is apparent­
ly i n t e r r  u p t e  d by a 
"bridge" near the lower 
end. The pipe extends, 
however, t h r 0 u g h  this 
bridge. The difference in 
piping brought about by 
solidifying from below in 
one case and from above 
in the other is indicated 
by the two percentages-
37 and 85. 

These two investigators 
have busied themselves in 
casting little bars or in­
gots of wax. Of course it 
would be preferable to ex-

7. Ingot forced to .. freeze " from top down ; 8, 9, Ingots cooled slowly ; 10, Ingot cooled rapidly ; 11, ingot cooled less rapidly ; l2, cooling 
on one side accelerated by cold wat�r ; 18, segregation In last cooling part. 

The ingots shown in 
Figs. 8 and 9 do not ex­
hibit any very marked dif­
ference in p i p  i n g - the 
pipe of No. 8 being 61 per 
cent while that of No. 9 is 

periment with large steel 
ingots of the sizes used in 
rail manufacture. But such 
experiments are rather unmanageable and very ex­
pensive. The wax-ingot experiments are, consequently, 
of distinct use in pOinting the way that experimenta­
tion with large steel-rail ingots should take. 

Further, a second large factor contributing to the 
imperfection of the · rail-steel ingot is the presence of 
segregation. That is to say, the composition of the 
steel in large ingots is found not to be uniform 
throughout the mass. There is usually one locality 
where the carbon, phosphorus, and sulphur contained 
in the steel occur, not in the average degree, but con-

A study of " pipes " in wax ingots. 

EXPERIMENTS IN INGOT CASTING. 

fore referring to the details of the photographs, shown 
in }i'igs. 1 to 13, that while the longitudinally split 
ingots of wax disclosed the color contrast, it was found 
necessary, in order to represent this in engravings, to 
retouch the photographs and then rephotograph them. 

Fig. 1 is an ingot where the teeming, or pouring, 
was done rapidly, occupying but half a minute. Fig. 2 
is an ingot poured fast at first, but with extreme de­
liberation afterward, the teeming occupying about an 
hour and a quarter. The pipe in the first ingot occu­
pies about 90 per cent of the length. The pipe in 

45 per cent. The conditions were largely the same, 
both being cooled very slowly. The 16 per cent dif­
ference is to be attributed mainly, no doubt, to the 
fact that although both ingots were retarded greatly 
in cooling, as wholes, No. 8 was cooled from the top 
and No. 9 from the bottom. This agrees with the re­
sults disclosed by Nos. 4, 5, 6, and 7. Now No. 10 'ras 
cooled very rapidly, and, in contrast to the slowly 
cooled ingpts Nos. 8 and 9, exhibits a pipe extending 
almost to the bottom. 

In Fig. 12 we have the case of an ingot in which 



the cooling on the one side was accelerated by means 
of cold water. On the opposite side, cooling was hin­
dered by the use of flannel. The distinct displacement 
of the pipe in the direction of the flannel may be very 
distinctly seen in the -engraving ( Fig. 12 ) .  Now let 
us gather up some of the lessons to be learned from 
these experimentsL in so far as piping is concerned : 
First, slow teeming reduces the pipe. ( See Figs. 1, 
2,  and 3.) Second, casting with the large end of 
tapered ingots up tends to shorten the pipe. ( See 
Figs. 4 and 5.) Third, a top kept molten diminishes 
the pipe. ( See Figs. 6 and 9 as contrasted with Figs. 
7 and .8, respectively. ) 

. 

But what of the segregate ? In Fig. 1, it lies at A 
near the bottom. The slowness w.ith which, Nos. 2 
and 3 were cast tended to preveIit·:tl1e�,conc�ntration 
of the green oleate into a single segregate. There 
were a number of local concentrations along the axis 
of No. 2. In No. 3 ,  which was cast with still more 
deliberation, the absence of segregation is stated to 
be very marked. In ingot No. 4, the segre!mte li�' 

, ''':-0 ' ' ';A.''< above the center, while in No. 5 it is near tp:&:.lQ.i;.tpm: 
The segregate seems to display a, tendeil'€y .� '.)ie in 

the part which freezes last. By r�i�rrrng to FIg. 12, 
where the cooling was retarded on the left but hast­
ened on the right, the bridges E, F, and G because of 
the strong green coloration seem to Profs. Howe and 
Stoughton to mark the position of l:)l}ol s�gregate. , If 
this be the case, though they are ' nOt jlnreserved in 
their statement, then the deflection ' of the segregate 
to the warmer side would seem pretty clea.r. As ·fur­
ther evidence of segregation in the last cooling part, 
the cases of the ingots shown in Figs. 11 and 13 are 
particularly cited. 

. . , .  

GLASS IN DUSTRY OF THE UNITED STATES; 
If we consider the minor factors of civilization, glass 

should certainly be accorded a very high place, as it 
enters into many of the daily affairs of life. It is 
one of the oldest industries in the world. Pliny. states 
that certain Phrenician merchants were preparing a 
meal on the seashore, and set their cooking vessel on 
a mass of the sand and alkali,  which, when subjected 
to the fire, resulted ill vitrification. In all the ages 
glass manufacture was considered of prime impor­
tance, and was often regulated by government edicts. 

Glass is a hard, transparent substance, formed by 
fusing together mixtures of the silicates of potash, 
soda, lime, magnesia, alumina, and lead in various 
proportions, according to the kind or quality of glass 
,required. Silica in the form of sand is the only con­
stituent of glass that is absolutely essential, and enters 
into the composition of all varieties of glass as its 
true foundation. Silica as sand occurs very abund­
antly in the United States. The proportion of silica 
used varies according to the character of glass desired. 
An increase in the percentage of silica in any glass 
increases the resistance to melting and fusing, The 
various grades of sand contain more or less impuri· 
ties which are removed or neutralized by washing or 
che:n icals. Iron when present imparts to .gUlSS a 
greenish tint, which can be corrected by the -,use of 
manganese, The bases used include sodIUm carbon' 
ate, sodium sulphate, sodium nitrate, calciuin "carbon­
ate, litharge, and potash. Other ap.xiliary chemicals 
use'd in glass making are arsenic,,'{carbon, and man­
ganese. Glass makers call arsen!.()� the "great ,decar­
bonizer," while manganese dioxide is known , as the 
"great decolorizer." Carbon is .employed in glass mak­
ing to lower, the fusing point when salt cake is used 
as a base, and to impart color when a glass from a 
straw yellow to a dark amber is desired. 

The question of fuel is undoubtedly the one most 
important to the glass maker. With the aid of a good 
fuel a glass maker can produce a comparatively good 
glass from impure materials, but he cannot make a 
good glass with a poor fuel, no matter how pure the 
materials may be. Manufacturers have naturally lo­
cated where coal was cheap, or where natural g}is was 
available. Natural gas is the ideal fuel for glass 
making, and as the supplies get exhausted, producer­
gas is being substituted. Oil is used to some extent, 
but is expensive. The following figures showing the 
quantity and cost of materials used are from the bulle­
tin relating to glass making issued by the Bureau 
of the Census for the year 190.5, the latest availabie 
figures : 

Materials used, total cost. . . . . . . . . . . . . . . . .  $26,145,522 
Glass sand : 

Tons . . . . . . . . . . . • • • • . • • • • • • • • • • • • • • • •  

Cost . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • • • 

Soda ash ( carbonate of soda) : 
Tons . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • •  

Cost . . . . . . . . . . . . . . . . . . .  ; . . . . . . . • • • • •  

Salt cake ( sulphate of soda) : 
Tons . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . • .  

. Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Nitrate of soda: 
Tons . . . . . . . . . . • • • • . • • . • • . . . . . . . . . . . . 

Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

769,792 
$1,547,147 

215,462 
$4,0.68,80.4 

53,90.5 
$80.2,611 

11,915 
$511,854 

Scientific American 
Limestone : 

Tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lime : 
Hundredweight . . . . . . . . . . . . . . . . . . . . .  . 

Cost . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Arsenic :  
Pounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Carbon : 
Tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Manganese : 
Pounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Litharge ( red l!>ad 
Pounds . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  

Cost . . . . . . . . . . . . . . . ,... . . . . . . . . . . . . . .  . 

Potash 0; pearlash : 
Poullds . . . . . . . • . . . . . . .  c.- • • • • . . . • • • • •  

Cost . .  : . . . . . .  ; . . . . . . . . • . . . . .  : . . . . . .  . 
' p,1-inding sand : 

Tons . . . . . . . . . . . . . . . . .. . . . . . . ... . . . . . . . .  . 

Cost . . . . . . . . . . . . .  ' .. . .. . . . . . . . . . . . . . . .  . <i:" 
Rouge :  

Pounds : . . . . . . . .  ' . . . . . . .  0 • • • • • • • • • • • • •  

Cost . . . . . . . . . . . . . . . . . . . •. , . . . . . . . . . . .  . 

Plaster of Paris : 
TonS' . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . .  , 
CoSt . . . . .  _0. • • • • • • • • • • •  ; •• • • • • • • •  

Fire clay or pot clay 
Pounds . . . . . . . . . . • •.. . . . . . . . . . . . . . . . .  

'Cost . ;  . . . . . . . . . . . '.>.' • • • • • • • • • • • • •  ' • •  

Pots, not,. including th'ijSe made at works : 
Number . •  ', . . . . ;. . . . . . . . . . . . . . . . . . . . .  . 

Cost . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . ', ' 

Flattening stones : 
l:Jumber . . . . . . .  _ . . . .  - _ . . . .  - - -" . . .  _ '  . .  _ 

Cost . . . . . . . . . . . . . . . . . . . . . . .  ..,- , . . • . . . .  

Fuel : 
Total cost . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Natuml gas, cost . . . . . . . . . . . . . . . . .  . .  
Oil-

Gallons . . . . . .  : . . . . . . . .. . . . . . . . . .  . 

Cost 
Coal­

Tons 
Cost 

All ' other fuel . . . . . . . . . . . . . . . . . . . . .  . 

Rent of power and heat. . . . . . . . . . . . . . .  . 

Lumber, casks, barrels, boxes, etc . . . . . .  . 
Caps, metal trimmings, and rubber sup-

115,655 
$274,20.9 

933,0.74 
$241,755 

2,676,650. 
$92,574 

3,750. 
$22,333 

3,0.96,939 
$10.1,279 

9,613,649 
$555,130. 

5,446�338 
$228,�0.8 

410.,856 
-$332,0.13 

1,0.98 ,566 
$29,869 

33,939 
$169,988 

42,111 0.,286 
$290.,444 

9,343 
.$432,591 

410. 
$22,266 

$6,243,0.0.6 
$2,777,157 

18,346,660. 
$526,868 

1,488,476 
$2,748,766 

$190.,215 
$42,164 

$4,750.,213 

plies . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . .  $1,696,145 
Supplies used in repairs on tanks and 

furnaces . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $741,953 
Mill supplies . . . . . . . . . . . . . . . . . . . . . . . . . .  $265,444 
All other materials . . . . . . . . . . . . . .  : . . . . .  $2,192,528 
Freight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $490.,594 
Disregarding the processes of manufacture, which 

have been repeatedly dwelt upon in these columns, 
let ,. us consider the flnished product. The following 
figftres ,Ilre for 't� same per-iorl. . and represent a 
year's prodUct : 
Products, aggreg� value ., . . . .  h • • • • • • • •  -'. $7!k60.7,998· 

Building glass : 
T�tal value . . . .  ' . .  . . . . _ . . . . . . . . . .  " . .  $21,697,861 

window glass-
50-foot 'boxes . . . . . . . . . . . . . . . . . . . .  4,852,315' 
Value . . . . . . . . . . . . . . . . . ... . . . . . . . .  $11,610.,851 

Obscured glass-
10.0-foot boxes . . . . . . . . .  , . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Plate glass-
Total cast, square feet . . . . . . . . . . •  

Rough ma,de for sale--
Square feet . . . . . . . . . . . . . . . . . • •  

Value . . . . . . . . . . . . . . . . . . . . . . .  . 

Polished-
Square feet . . . . . . . . . . . . . . . . . .  . 

Value . ;  . . . . . . . . . .  , . . . .  : . . . . . .  . 

Cathedral-
Square feet . . . . . . . . . . . . . . . . . .  .. 
Value . . . . . . . . . . . . . . . . . . . . . . . . •  

Skylight-
Square feet . . . . . . . . . . . . . . • • • • • 

Value . . . . . . . . . . . . . . . . . . . . . . • • •  

All other building glass, value . . . • . •  

Pressed and blown glass : 

7tl,774 
$376',0.30. 

34,80.4,986 

17,784 
$3,529 

27,29'3,138 
$7,978,253 

6,615,0.93 
$293,623 

15,255,541 
$678,391 
$757,184 

Total value . . . . . . . . . . . . . . . . . . . . . . . .  $21,956,158 
Tableware--

10.0. pieces . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Jellies, tumblers, and goblets-
Dozens . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Value . . . . . . . . . . . . . . . . . • . • • • • • • • •  

Lamps-
Dozens . , . . . . . . . . . . . . . . . . . . • • • • • •  

Value . . . . . . . . . . . . . . . . . . . . . . . • • • .  

Chimneys-
Dozens . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1,283,974 
$4,897,537 

7,346,214 
$1,639,167 

487.0.17 
$1,247,628 

7,0.39,756 
$3,061,334 

Lantern globes-
Dozens . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . • . . .  ' "  . . . .  . 

Globes and other electrical goods-
Dozens . . . . . . . . . . . . . . . . . . . . . .  ' . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Shades, globes, and other gas goods-
Dozens . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Blown tumblers; stem ware, and bar 
goods-

Dozens . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Opal ware-

Dozens, . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . : . . . . . . . .. . , . . . . . . . . .  . 

Cut glass-
Dozens . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

All other pressed and blown glass, 

1,765,247 
$852,823 

1,90.1,415 
$1,10.6,317 

878,244 
$1,949,0.69 

6,282,60.6 
$2,928,198 

1.0.91,20.8 
$870.,221 

83,736 
$987,556 

value . . . . . . . . . . . . . . . . . . . . . . . . .  $2,416,30.8 
�ottles and jars : _ 

Total value . , . . . . . . . . . . . . . . . . . . . . . . .  $33,631,0.63 
Pr�scription vials and druggists' 

wares-
Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Beers: sodas, and minerals-
Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . . _ 

Liquors and flasks-
Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Milk jars-

G�oss . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fruit jars-

Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Battery jars and other electrical 
goods-

Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Patent and prcprietary-
Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Packers and preservers-
Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Value . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Demijohns and carboys-

3,20.2,586 
$6,638,50.8 

2,351,852 
$7,927,287 

2 ,157,80.: 
$f) .f)!)5 ,�n!) 

253,651 
$1,160,743 

1.0.61.829 
$3,436,047 

19,974 
$10.5,632 

1 ,657,372 
$3,70.9,510 

1,237,0.65 
$2,989,557 

Dozens . . . . . . . . . . . . . . . . . . . . . . . . . .  64,450. 
Value . . . . . . . . . . . . . . . . . . . . . . . . . . .  $247,856 

All other bottles and jars, value . . .  $1,860.,10.8 
All other products, value . . . . . . . . . . . . . .  $2 ,322,916 
We have chosen the graphical method of presenta­

tion, and have translated the quantities into mam· 
moth jars, boxes, bottles, lamps, and chimneys. The 
Singer Building looks well protected from the ele­
ments in the immense bottle. The Statue of Liberty 
holds her torch aloft in the goblet, which symbolizes 
the ta,bleware, '  tumblers, etc., without touching the 
brim. The use of oil lamps in the United States is 
decreasing, due to the wider use of gas and electric­
ity, still the lamp shown represents more than a 
million dollars' worth. In our comparison building­
glass looms up very large, the magnitude of the indus­
try being shown bi : the figures. Many of the most 
important inventions: connected with glass are due 
to Americans, and the industry is a typical American 
)ne . .  

The Curreut Supple ment. 
The great wall of China, which even to this day 

represents the original idea of Chin, the first em­
peror, is described and . illustrated in the opening arti­
cle of the current SUPPLEMENT, No. 1738. A. W. Gibbs 
writes on the smoke nuisance and the railroad. He 
takes up the subject in a new way and shows that 
the railroads must produce power with the fuel of 
the country through which they run, and that bitu­
minous coal is the fuel with which the whole ques­
tion must be settled. Somewhat of a novelty is the 
incandescent lamp device which is mounted upon the 
Eiffel Tower at Paris, so as to show the hour and 
minute. Our Paris correspondent writes on the sub­
ject. Water and salt solutions as dust preventives 
are discussed by Prevost Hubbard. Robert Grimshaw 
writes on iron-br'onze alloys. Our interest in the 
effects of

' 
radium rays on living organisms is enhanced 

by the discovery that radio·activity is widely distrib· 
uted in nature and that all plants and animals are 
influenced by radio-activity. Prof. C. Stuart Gager, 
of the University of Missouri, contributes an excellent 
article to the literature of the subject, in which arti­
cle he shows the influence of radium rays on a few 
life processes of plants. Emil Freund tells how arti· 
ficial gems have been made in the past and how they 
are made now. Prof. Jacob Reighard's monograph on 
subaqueous photography is continued. Animal fats 
and oils is the subject of another techl'l.ological article 
of interest. 



AIRSHIP TERMINOLOGY. 
To the Editor of the SCIENTIFIC AMERICAN : 

An airship is either a "heavier-than-air machine" or 
a "lighter-than-air machine." But these are very 
clumsy names. Why not call the former a "pondro," 
and the latter a "levitar" ? These words, I think, are 
sufficiently "regular" in derivation to justify them­
selves, and they are not awkward. 

. Washington, D. C. AMBROSE BIERCE. 

The International Aeronantlc Exposition at 
Frankfort-on-the-lJIain. 

The first real aeronautic exposition the world has 
ever seen will be held from J"uly 10th to October 10th 
at Frankfort-on-the-Main, Germany. 

The period from now until the opening of the ex­
position in July will be one of strenuous activity 
for the management, si�ce the buildings and grounds 
are not yet completed and in order. 

The Grand Exhibition Hall, with its gigantic dimen­
sions of 130 meters ( 426 feet) long and 65 meters ( 213 
feet) diameter of central dome, was erected at a cost 
of $1,500,000. It is perhaps the most imposing ex­
hibition hall in Germany, and countless numbers of 
inflated balloons of the ordinary round shape will bll 
able to float freely under its great middle do�e. 

For the large dirigibles four huge balloon sheds 
are being built, one for the "Parseval," one for the 
Riedinger kite balloon, one for' the Von Clouth 
dirigible from Cologne-Nippes, and one for the dirigi­
ble of Dr. Gans of Munich. A Zeppelin shed will 
be added as Boon as the negotiations now pending 
with the Zeppelin interests are concluded. It may 
also be considered as certain that the new motor 
balloon of the Rhenish-Westphalian Motor Airship 
Company, now building in Elberfeld under the direc­
tion of the well-known aeronaut Oskar ErbslOh, will 
be shown in a special pavilion. Therefore four or 
five motor balloons will be constantly in view in 
Frankfort throughout the duration of the exposition. 

The new "Parseval" airship of 6,000 cubic meters 
( 211,890 cubic feet) capacity, which, since its bril­
liantly successful trial flights at · Bitterfeld, has been 
put into commission, will make regular trips, carry­
ing passengers, in the neighborhood of Frankfort 
throughout the duration of the exposition. 

Since a great number of competitions for free bal­
loons will be held during this time, the question of gas 
supply was a serious matter. This question has been 
most fortunately solved by the offer of the "Elektron" 
Chemical Company to furnish ' daily to the exposition 
free of charge 1,000 cubic meters ( 35,315 cubic feet) of 
hydrogen gas. A special track will be laid down 
for delivering the steel cylinders of compressed gas 
at the filling sheds. In this manner it will be possi­
ble to fill and refill the great balloons in their sheds 
directly from the railroad car without unloading the 
steel cylinders. Moreover, a strong current. of il­
luminating gas will allow of the simultaneous .filling 
of various balloons. For trial flights a level territory 
of perhaps half a square mile in extent has been pro­
vided near the exposition grounds. 

Herr Mathis of Strasburg, who has bought thll orig­
inal Wright aeroplane, announces trial flights of this 
and also of a new Wright machine with a Fiat 
motor. I 

Trials of the Voisin aeroplanes will take place on 
the experimental field in Griesheim, which has been 
turned over to Herr Euler by the military authorities. 
Dr. lng. Reissner and Herr Prof. H. Junkers have 
also entered flying apparatus. Furthermore, numerous 
models of flying machines, motor balloons, balloon 
sheds, etc., will be on exhibition. Instruments, maps, 
provisions for ' . 1ong balloon journeys in specially­
prepared packages, methods of illumination, and 
special clothes for ballooning will be united in a 

• special section. 
The question of suitable attire for women has been 

taken , under special consideration by the German As­
sociation for the Improvement of Women's Clothes, 
and the results arrived at will be made the subject 
of a special exhibition. 

.of most particular interest will be the demonstra­
tion of a process discovered by the "Elektron" Chemi­
cal Company for the inexpensive production of hydro­
gen. A separate building will be erected for this 
purpose, and here may be seen the ascension of small 
balloo'1s filled with the gas obtained. 

" An aeronautic experiment station will be erected 
br, J'r()f. Prandtl, where experiments in air resistance, 
et�., will be conducted. 

Connected with the exposition will be a recreation 
p,ark, in which, among other things, will be shown for 
the first time the spectacle of a battle between naval 
and aerial men-of-war. Among the names of the 
guarantors who have up to the present time sub­
scribed over ' $175,000 is to be found that of Count 
Zeppelin, who is down for the considerable sum of 
$2,500. 

Scientific A�erica.n 

$200 In Prizes for the Best Garden. 

If you have a small garden and you are proud -of it, 
the readers of American Homes and Gardens want to 
know all about it. For the encouragement of those 
who have converted an unsightly lot into a lovely, 
blossoming piece of ground, however small, the Editor 
of American Homes . and Gardens offers cash prizes 
aggregating $200. 

The prizes are offered for the best-planted, developed 
and successful village or suburban gardens. The 
Editor and the readers of American Homes and Gar­
dens want to know how you planted your garden and 
what success you had with it. You need not be a 
skilled writer to compete. 

The unusual opportunity offered in the Garden Com· 
petition should call ,  forth immediate and practical re­
sults. It is a project that should appeal alike to the 
owners and creators of gardens, and to those who 
want helpful hints and suggestions on the making of 
a small garden. For it is the home gardell, the in­
expensive home-grown garden, for which these prizes 
are offered. In other words, the gardens of the peo­
ple, as distinguished from the gardens of the gardeners. 
Everyone may have a small garden, even if it be but 
a front yard, and it is precisely these home gardens 
which are made and tended by the family that are 
sought in this competition. 

The Garden Competition raises the plain question, 
Who has the best garden ? And the readers of the 
SCIENTIFIC AMERICAN are invited, with the utmost cor­
diality, to answer this question. 

If your garden is a small one, so much the better. 
No garden is too unimportant for consideration in this 
competition, for the award of the prizes will be based 
on the merits of the gardens as gardens, and not on 
their size and cost. 

This competition affords a splendid opportunity to 
give many persons pleasure by making known the 

, beauties of your own garden to them ; but it should 
help and stimulate others in new and other garden 
work, by giving them some detailed information as 
to the successful gardens pthers have created. And 
if one garden is good, two are better and three more 
so, until a whole community may be alive with this 
richest of rural treasures. The practical questions 
are, How is it done, and what can be done? These 
two questions, it is hoped, will be abundanUy answered 
in the material sent. ;in for this competition. We in­
vite our subscribers and readers, and their friends, 
and the friends of their friends, who have gardens 
that they think 'Of real interel'lt anl be�ty, or who 
may possess choice bits of garden 10v.e1iness, t9 enter 
this competition. .. . "  

_,c . 

The full conditio:ns of. the c{)�teSt will be . found in 
the May number of American "Iiotnes and Ga�ens. • � ... J" \0 

. ' . '  . .., } -
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E�»rhnents' _bA't:' Mppmann's 

Photo�ap",'y.. y 
Color 

Hi E. Ives has been seekirig the causes of the diffi­
cultIes whi<:h ara- encountered in the pr�iltical opera­
tion of Lippm'il.nn'S process of photography in natural 
colors. The principal results of the investigation are 
the following : 

The image obtained with monochromatic light is im­
proved by using an emulsion containing less silvElr 
bromide than is usually employed. The smallness of 
the number of stationary waves observed in the film in 
previous experiments is attributed to the exclusive em­
ployment of pyrogallic acid as the developer. The 
tanning of the gelatine by the oxidation products of 
pyrogallh acid prevents the developer from penetrat­
ing deeply into the film. A much larger number of 
stationary waves can be detected when a hydrochinon 
developer is used, and it is advantageous to bleach 
the dark silver denosit with mercuric chloride. The 
purity of the refle�ted -colors increases with the thick: 
ness of the sensitive layer. For the rendering of 
white a rather coarse-grained emulsion sensitized with 
isocol is most suitable. The whites are produced by 
fine particles of silver separated in development and 
diffused throughout the film. The colors of natural 
objects are most correctly rep.roduced by an emulsion 
containing silver bromide in particles rather larger 
than those which are most suitable for monochromatic 
pictures. The best thickness of the sensiUve layer 
is 1/5,000 inch. The duration of exposure and de­
velopment is of great importance. 

As the flne-grained emulsion of the Lippmann plates 
is sensitive only for violet, and not even for bright 
blue, a sensitizer for blue is absolutely necessary. 
Isocol is the only sensitizer that was found to cover 
the spectrum without a gap. 

As a substitute for the mercury mirror, Ives recom­
mends a silvered celluloid film placed in optical con­
tact with the sensitive layer. A plate , of glass is 
heavily silvered and covered with a thick solution of 
celluloid in amyl acetate. After the evaporation of 
the solvent the plate is immersed in water, whereupon 
the film of celluloid separates from the glass and car­
ries the silver with it. 

3 15 
Ives ,also obtained excellen� results by combining 

the Lippmann process with the Ives three-color process. 

Gold and Silver Coinage for 1908.  
The United States government made a profit of 

$10,541,371 during the year of 1908 on the coinage of 
silver, nickel, and one-cent bronze pieces. These fig­
ures represent the ' difference between the price paid 
by the government for the metals and their coinage 
value. Silver bullion purchased for subsidiary silver 
coinage during the past year aggregated 18,819,279 
standard ounces, and mutilated and uncurrent United 
States silver coin of the face value of $1,162,�82 was 
received for recoinage. There was purchased 525,833 
ounces of silver bullion for the PhIlippine govern­
ment, the cost of which, $295,054, was reimbursed to 
the United States by that government. 

The coinage executed by the mints of the United 
States during 1908 amounted to $197,238,377 in gold, 
of which $106,182,420 was in double eagles, and $4,829,-
060 in eagles of the design prepared by the American 
sculptor, the late Augustus Saint-Gaud ens. The 
amount of subsidiary silver coinage was $16,530,477, 
which is the largest subsidiary silver coinage executed 
in any one year since 1877. The amount of minor 
coinage was $1,946,008. There were �oined for the 
government of the Philippine Islands 25,003,915. pieces 
of silver coin, of the value of 18,131,793 pesos, and 
for the government of Mexico 1,397,291 silver 50-
centavo pieces. 

The figures showing the production · of gold and 
silver for the past year will not be forthcoming for 
many months, the amount of production for 1907 hav­
ing just been calculated. In that year the gold out­
put amounted to $90,435,700, and silver for the same 
period was 56,514,700 fine ounces-$37,299,700. The 
total production of the precious metals of the whole 
world for 1907 is placed at $410,555,300 in gold, and 
185,014,623 fine ounces in silver-$122,090,OOO. The 
consumption of gold and silver in the industrial arts 
in the United States amounted to $40,727,070 and 
24,369,784, respectively. 

The stock of gold coin in the world on January 
1st last was $7,014,600,000;  silver coin, $3,530,000,000, 
and of uncov.ered paper, l4,302,500,OOO, making the 
whole world's money value at that time amount to 
fourteen billion, ' eight hundred and forty-seven mil­
lion. and one hundred thousand dollars. 

. . . . . . 
The Distance Sense of the Blind. 

It has long beEm "known that some blind persons 
(ian move about in 'Jllaces that are entirely strange 
to them .with a .remarkable degree of certainty and 
without cOllling into collision with any large object. 
Half a century ago. Spallanzani discovered that bats 
can steer clear of obstaCles in total darkness. In or­
der to make sure that the sense of Sight was not em­
ployed, he blinded some bats, and found that they 
flew about as confidently and safely as before. 

This experiment proved that warning of the presence 
of objects is received through some part of the surface 
of the body other than the eyes. In the case of blinrl 
persons, it was thought at one time that this warn­
ing was given' bY Sound waves reflected by the ob­
jects, but · this' theory is disproved by a simple ex­
periment. When a blind man's ears are stopped com­
pletely the sense of distance remains, although it is 
greatly diminished. This shows that the sense of dis­
tance is not identical with the sense of hearing and 
that a distinction must be made between the sense of 
dis�ance and the directional power of the blind. This 
power depends chiefly on the sense of distance, but 
involves also hearing, smell, the temperature sense, 
and perhaps still other factors. 

It is a noteworthy fact that the ' sense of distance is 
not possessed by all blind persons, but is found only 
in a few and to very different degrees in these. The 
blind possessors of this sense locate it in and near 
the forehead and say that the sensation is vague and 
somewhat resembles a light touch. From the experi­
ments of Kunz, Woelffiin and others it appears very 
probable that the distance sense is a function of the 
sensory fibers of the first branch of the nervous trige­
minus, which ramifies through the face. It is still 
unknown whether the distance sense is served by 
special nerves or by fibers which also serve the pres­
sure and other senses. - An investigation of the con­
ditions which favor this sense would be very valu­
able, practically as well as theoretically, for thorough 
development of the distance sense would make  the 
lives of the blind far safer and more independent than 
they are at present.-Dr. Woelffiin in Umschau: 

• • • 
In the production of naval stores for the year 1908, 

of the total 36,500,000 gallons of turpentine produced 
by all the naval-store producing States, the yield from 
Florida was more than 17,000,000 gallons ; and of the 
total of 4,000,000 barrels of rosin, the output of this 
product from Florida was nearly 2,000,000 barrels. 
Georgia ranked next to Florida in the production of 
these products, yielding 1,000,000 gallons of turpen­
tine and 10,000,000 barrels of rosin. 
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THE PEARL FISHERY OF CEYLON. 
AN INDUSTRY OVER 3,000 YEABS OLD. 

BY OUR ENGLISH COBBESPONDElifT. 

Oriental pearls have always been regarded as of 
the finest and most brilliant jewels, and have always 
occupied a high position, the demand far exceeding 
the supply. The greater part, and the most highly 
prized, come from Ceylon. The pearl fishery is one 
of the oldest industries in the world. Scientific meth­
ods have not until recently entered into its develop­
ment; For over three Uiousand years, the pearl oyster 
harvest has remained in the hands of the natives, 
whose skill in diving has been handed down from one 
generation to another ; and despite the great advances 
that have been made in the art, their primitive meth­
ods are still efficient, economical, and productive. In 
next week's SCIENTIFIC AMERICAN we will publish a 
description of a machine for digging oysters, which 
will probably be able to perform much more efficiently 
the work of the natives. 

For years the fishery constituted a government mo­
nopoly yielding a handsome revenue, but three years 
ago it leased the work to a private enterprise for the 
sum of $125,000 per annum. The government was 
probably prompted to adopt this course from the specu­
lative' character of the undertaking. Whereas for­
merly a bumper harvest was secured one year, realiz­
ing possibly over a million dollars, several years of 
barrenness followed so that the average income be­
' came comparatively small. 

The fishery is jealously guarded, the season is care­
fully regulated by 
ordinances, a n d  
the oyster beds 
are kept under 
constant surveil­
lance to prevent 
illegal fishing or 
deterioration: On 
the average the 
season lasts about 
a month and pro­
vides occupation 
for 0 v e r 45,000 

people. The scene 
of operations is 
the estuary of the 
River Modragam 
in the Gulf of 
Manaar on the 
northwest coast. 
Here the banks or 
beds known as 
"paars" are pecu­
liarly adapted to 
the raising of the 
bivalve w h i c h 
thrives abundant­
ly. The bed is a 
stretch of shallow 
water v a  r y i n  g 
from 18 to 60 feet 
in d e p t h  and 
s t r e t  c h i  n g 50 

- miles along the 
coast and about 
20 miles out to 
sea. The sea bed 
here is c 1 e a n, 
hard sand offer-
ing but s 1 i g h t 
clinging security to the oysters in inclement weather. 
Indeed, oyster propagation is extremely dependable 
upon the weather. For instance, a survey showed that 
over one hundred thousand million young were cling­
ing to one bank, but the facilities for their adhering 
were so slight that a second inspection a few weeks 
later found that the greater part had been swept away 
either by currents or the monsoon, and irretrievably 
lost. Under such circumstances the industry is one 
purely of chance. 

The natural deficiencies in the sE;la bed must be sup­
plemented by artifiCial remedies, so that the oyster 
spat may secure . a firm hold against the severest 
weather. To this end the marine biological scientist 
Prof. Herdman, D. Sc., F. R. S., is engaged in scientific 
investigations to improve the conditions. In order to 
encourage the growth of the pearl-yielding cestode it 
is only possible to use certain materials for depostt, 
ing or "cultching" upon the bank, to which they may 
adhere: The most suitable media have been found to 
be clean broken tiles and bricks, but as these are very 
difficult to obtain, experiments were made with native 
refuse by Prof. Herdman, but it was found to possess 
insufficient gravity to secure a desired deposit upon 
the sandy sea-bottom, an'd was easily and quickly . swept 
away. The best results are now obtained from a cal­
careous cuItch consisting of old broken bleached corals 
and dead shells from a beach. Prof. Herdman also 
advocates the utilization of the dead oyster shells 
themselves for this purpose. . The "cultching" of the 
oyster beds is being carried out upon these lines. 
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The material has the advantage of being readily ob­
tainable in almost inexhaustible quantities at very lit­
tle cost. The area to be covered by a first installment 
of cultching is twenty-five square miles, upon which 
thousands of tons of cultch have to be dumped. The 
monsoons prevent this work from the middle of May 
to the middle of October. 

Four or five months before the season commences 
the banks are ' inspected to determine whether there 
shall be a fishery, and to estimate the extent of the 
yield. This has revealed the presence of over 400,000, 

000 young oysters upon the Periya Paar Karai, which 
is a continuation of the famous Periya Paar itself, 
from which the greatest yields of cestodes have been 
gathered during the past 3,000 years. This small sized, 
profitable, and reliable bank lies at a, depth of from 
50 to 54 feet and about the limit of the capabilities of 
the native diver, and probably for this reason it has 
not received the attention in the past that its yield 
would suggest. 

The company also first exploited the banks known 
as the Dutch Modragam, Karatfvu, and Allanturai 
areas. They had previously preved so poor that they 
became neglected. They were inspected in 1904, but 
were found of no value. A second survey was under­
taken with the result that a fishery was effected that 
year which otherwise would have proved barren. It 
netted the Ceylon government $300,000. In 1907 these 
banks yielded a' gross revenue of $350,000. 

The fishery is generally ' carried out in March or 
April. A short time before this a final survey is 

Searching . for pearls in dry oyster dust at tbe fishery. 
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made and samples of oysters are tested for their yield. 
If satisfactory, the news is announced that a fishery 
will be held. It spreads like wild-fire not only through 
Ceylon itself but the whole of India, Malay, and up 
to the Persian Gulf, and the natives in these districts 

'hurry to the island. A shanty town springs up at 
Marichchukkadi at the mouth of the Modragam River. 
It is inaccessible, practically vacant, and neglected, but 
in the season it is the hub of excitement. Streets of 
primitive dwellings fashioned of bamboo poles with a 
roof of palm leaves spring up, to accommodate some 
45,000 natives, relieved by one or two bungalows in 
which agents and officials reside. The sea-front be­
comes crowded with a fieet of boats, some crazy and 
fragile, . others large, roomy, and stoutly built, drawn 
up in one long line at anchor. Under government con­
trol no limit was placed upon the number of vesselS, 
but now severe restrictions are imposed in order to 
curtail undue competition. 

At this time the weather is most propitious. The 
sea is calm, especially during the day. Everything is 
carried out in methodical manner according to a strict 
schedule. A signal gun is fired about midnight and 
directly a frightful din arises from the raucous bang­
ing of tom-toms and other weird and discordant in­
struments beating the boat crews and divers to quar­
ters. The keenest excitement prevails as some 300 

boats strive to first reach the oyster paars. 
Each boat carries native divers attired in a crude 

loin cloth. The diver closes his nostrils with a piece 
of horn and equipped with a net bag in which he gath-
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ers his oysters he drops over the side and quickly 
slides down a rope to the bed. When his bag is full 
he gives a sharp tug- of a line and is quickly hauled to _ 
the surface where he discharges his haul and re­
descends. These men can remain under water from 
one to one and a half minutes, and they seldom come 
to the surface without a full load. The oysters are 
placed in bags, averaged to a common size, and sealed 
by an officer. 

A careful watch is kept on shore upon the weather, 
and directly the wind changes the signal is given and 
immediately the fieet sets sail and -races home. The 
return of the fieet is one of the most picturesque 
sights in the Orient, as the accompanying illustration 
shows. A considerable trade was formerly transacted in 
pilfered gems, but owing to the · stringent precautions 
adopted now, and the continual presence of an offiCial 
on board, this traffic has practically been suppressed. 

After landing, the sacks of oysters are borne off to 
the kottu, or official inclosures, where they are stored 
until their disposal by auction. The diver is rewarded 
by bei.ng given a third of his catch. As the oysters 
may or may not .possess valuable ' contents he invari­
ably disposes of them in small lots to humble specu­
lators, who trust -to luck that they may net a crop 
of gems. 

_ At the auctions bids are made for oysters held in 
bags. Formerly bids were for parcels of 1,000, which 
practice involved laborious counting. The purchaser 
transports the load to his quarters, where if he is only 
a small dealer he will open them himself, but if a 

capitalist w i l l  
hand them over 
to his staff. Oys­
ter opening and 
searching are car-

• ried out in every 
part of the town 
and the place be­
comes 1 i t t  e r e  d 
with shells. 

The pearls are 
t a k  e n to mer­
chants whose pur­
chases will often 
aggregate tens of 
thousands of dol­
lars. The gems 
are b o u g h t  by 
w e i  g h t deter­
mined in sensi­
tive scales with 
s e e d s  u s e d  as 
weights. T h e  y 
buy and transact 
s a I e s as well. 
The s t o n  e s are 
bought according 
to their luster, 
fineness, and size. 
In addition to 
these merchants 
there are many 
who t r a n  s a c  t 
b u s i n e s s  in a 
small way, while 
the huckster is 
a l  w a y s present 
cutting, drilling, 
and m 0 u n t i n  g 
pearls with the 

most primitive tools. Auction purchasers upon an ex­
tensive scale employ natives to open the bivalves and 
extract their contents, which are emptied into long 
vats, where they are sluiced by natives seated on the 
outer side of the vessels, who merely agitate the water 
and scour the oysters with their hands. Here again 
constant vigilance has to be exercised to prevent pur­
loining of gems. Despite the care observed it is always" 
possible for small pearls to escape into the refuse. 
Even this is carefully examined subsequeritly, as well 
as the oyster dried dust by being sifted through the 
hands. 

The monopoly is required to expend a mhiimum of 
$1,000,000 upon improvements. It realized that in­
spection should be carried out for ascertaining whether 
virgin banks existed beyond the known area. This 
has been partially brought about by the exhaustion of 
the two great fishing areas which have yielded prac­
tically the whole of the pearls found during the past 
100 years. That probably there are several unknown 
banks is borne out by the discovery of a new paar 
by Prof. Herdman holding. some 5,000,000 five-year-old 
oysters rich in pearl. In some areas the conditions 
are so propitious to the growth of the cestode that the 
spat has a severe struggle for existence. Where myr­
iads of young bivalves appear at fairly regular inter­
vals but never reach maturity, it has been suggested 
that the spat should be transplanted to more favor­
able areas, bnt here a difficult obstacle has to be over­
come, Bince it entails the handling of millions of oys­
ters, and in a good fishery the garnering of 100,000,000. 



In 1907, 9,000,000 of spat were tnoved frotn a rich to 
1m impoverished bank, but it was a mere dip in the 
bucket. What is required is some method of economi" 
cally handling the ybung upon an enormous scale. 
Dredging has been found unsuitable since it disturbs 
tl.nd churns up the sea'bed where the spat is lying, 
SO that a considerable amount is destroyed, The pearl 
banks, it may be pointed but, are merely sand-banks 
formed of sandstone and cOIicretiOIis upon which iso­
iated masses of coral grow without forming teefs, so 
that severe disturbance of the oyster bed may very 
easily be set up_ It is fourld that the collection 'Of 
the spat by native divers is slow Hut the most satis­
factory. 

The pearl-bearing cestode is not a true oyster for 
edible purposes but is more closely allied to the mus­
sel family. It ditrers from the ordinary animal in 
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having a "byssus" or bundle of tough threads by 
means of which it secures a firm adherence to suitable 
materials, and similar to the facilities possessed by 
th0 mU8sel. Attempts are being made in cultivating 
this oyster by artificial impregnation of the pearl­
forming larVal. Investigation is being carried out to 
ascertain the origin of the spat, and how it periodically 
disappears. In connection with thil rMearch a thor· 
ough study is being Iliade Of the llelL-currents on and 
arOUnd the oyster banks And of the lIurface drift in 
the Gulf. 

The fishery i� verY interttlittent. Prior to 1903 
there had been nblle tor twelve years, and the situ­
ation became so serious that It commission Vl9.I ap· 
pointed to investigate the subject. In 1905 the har­
vest was the greatest on record. Over 80,000,000 oys­
ters were collected, realizing sottie $i,2tiO,OOO, two· 

thirds going to the island's treasury. In the subse· 
quent two years it dwindled regularly and 1908 proved 
barren . .  It is against the recurrence of intermittent 
fat and lean years that scientific developments are be· 
ing conducted, so that the fishery each year may be 
of more steady and reliable proportions. By the as­
si.tance of science it is anticipated that the specula­
tive character of the enterprise may be almost elimi­
nated. During the past few years the tendency toward 
"community of interests" had developed among the 
natives at the auction sales. A "ring" was formed to 
bring prices down, at the same time keeping out small 
purchasers, but an officer l>romptly suspended the auc­
tion indefinitely. The members of the ring, appre­
hensive that their journey to the island would prove 
abortive, broke up, since which time there has never 
been any attempt at "combination." 

Method of extracting pearl. from oysters by merchants. Examining shell refuse for pearls that escape detection in washing the oyster. 

Nostrils of Arab diver closed by horn before diving • .  Oystel' boats coming in from the sea beds. A native diver cleaning oysters and finding a pearl. 

Counting oysters in the Goot Kottu. A process which is no longer in Pearl merchaJlts weighing the gems on sensitive scales with seeds as 
general use. weights. 
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The Dlsllfpatton. of Fog and Smoke. 

The experiments of Aitken have proved that dust 
particles play a very important part in the formation 
of fogs, by serving as nuclei for the condensation of 
water vapor. The electric and electrified particles 
known as ions are still more effective in condensing 
saturated water vapor, becaU'se their electric charges 
strongly attract and . retain the water, thus counterbal­
ancing the effect of surface tension, which . promotes 
evaporation from the surfaces of drops of very small 
diameter. Hence ionization may produce fog and it 
may also destroy fog by collecting minute drops into 
large drops, which fall as rain. 

In 1884, before Aitken's researches, Sir Oliver Lodge 
discovered that an electric spark discharge ( which is 
now regarded as a stream of ions impelled by , electric 
force ) quickly dissipates smoke and dust clouds, and 
he has since employed the same means for the dissi­
pation of fogs. These experiments, which have a great 
interest for railway and maritime traffic, are being 
conducted at great expense, especial!y' in Liverpool, in­
the hope of keeping the suburban ,.railway lines clear 
even in the foggiest we..ather. 

About a year ago. �.Fr'ench · engineer' :M" Dibos, b&' 
gan a series of experilnents in the dis.p��s'lon er fog 
by Hertzian waves and l�tely he has : bnpro�ed . hiil 

apparatus . ·jly the " addition of . �xyb.yd.r�gen- 'fiames, 
states Cosmos. : The effect l>�odU:ced by these flames 
may be partly caused by . th�ir heating the air but it 
is probably due chiefly 'to ionizatt'on, f�r it is welJ 
known that ' flames produce -VAst 'humbers of iOl'lll, or 
electrified particles, �hich become

'
- disseminated 

through the atmosphere. 
The first �ecisive �xperiments ,with the flaml)s ,!ere 

made on December 25th, 1908. The 'aerial waves were 
generated by an inductor of abol1t 400,OOO volts. A;�e 
the . conical antenna by which the waves were - emItted 
was placed a metal ring of Smalter- diameter which 
carried a large oxyhydrogen jet at each of the card­
inal pOints of the compass. The four jets were con­
nected by India rubber tubes to a central gas holder, 
which was supplied by a battery of cylinders contain­
ing compressed oxygen and hydrogen. The '. fog, 
Which had prevailed for a week, was very thick that 
morning. When the emission of 'aertaJ ·waves com­
menced the oxyhydrogen flames had attained a ,  tem­
perature of 3,600 deg. F; 

By the . addition of the flames, the time required to 
clear the space surrounding the antenna was ' reduced 
from 40 m inutes to 20 or 30 minutes. and, the diam­
eter of the clear zone was" greater than in the . pre­
vious experiments with Hertzian waves alone, increas· 
ing from 400 feet to 500, 530, and 560 feet. The effect 
was maintained for nearly two 'hours and, until the 
experiment was stopped by the exhaustion '-of th!l sup­
ply of oxygen. On the afternoon of the following day 
experiments with 
t h e . Hertzian 
waves alone were 
commenced, b u t  
were discontinued 
in a ,  few minutes, 
as ' the wind had 
shifted to the 
northeast and the 
fog was quickly 
dispersed by a 
brisk breeze from 
the . North Sea. 
(T h e s e experi­

ments were per­
formed at Wime­
reux on the shore 
of the English 
Channel . )  

An automobile 
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A HOUBE-TO-HOUSE IIIRROR SYSTEII. 
The idea , of using mirrors to enable one to see ob­

jects without exposing one's self has found expression 
in more than one novel of adventure. A few patents 
have also been taken out for reflecting devices which 
render it possible to see, from a second-story room of 
a house, a person entering by the front door below. 
A New England inventor, Mr. Dana S.- Dudley, has 
elaborated the plan on such a scale in his own town, 
that he is able to observe the surrouhding country for 
a considerable distance, merely by looking down a 
tube m ounted in his back yard. 

Mr. Dudley's system may be employed for reflecting 
to a receiving station images of objects and persons 
in remote apartments of the same house or distant 
houses. The system comprises, as may be supposed, 

Diagram showing arrang�ment of mirrors 
anf.l tubes. 

a series of main 'pipes or tubes and branch tubes about 
a foot , in ' diameter, which · ramify a house, or which 
may ' be ' extended underground from one- house " to an­
other beneath an intervening structure. Plane mir­
rors are mounted in the tubes for the purpose of re­
flecting the images around corners, from one tube to 
another. Either by electrical or mechanical means it 

- is  possible to operate a particular mirror in a par­
ticular room from a central station and cut of!' reflec­
tions froru all other mirrors in the system, so that 
objects in that particular room alone may be seen. 
Any of the visual tubes entering the . central station 
may be thus connected with each other. 

One form of the invention ( one of the simplest, 
moreover ) is illustrated in the accompanying draw­
il1gs. rhe object of this particular form is to render 
it possible to see at the . point .A. whatever may be hap­
pening at the pOint C, despite the fact that a building 
interven�s, , as shown in the drawing. . At .A. ' and C; 
twelve-inch , mirrors are mounted on ball-bearing trun­
n ions and swiveled on a vertical axis, so that 'they can 

His arrangement of mirrors and tubes in his own 
house enabled him to send his own reflection through 
several rooms and back to himself again, so that he 
saw himself as if afar. He could look around the 
house through one lens of the telescope eyepiece and 
see his other eye. Two persons seated next · to each 
other at the receiving mirror and separated by a 
screen could see each other clearly, after their images 
had been transmitted through room after room, the 
faces appearing remotely distant, although the two 
were near enough to shake hands. Mr. Dudley has 
also used his apparatus to reflect sunlight into cellars 
and dark rooms, the first mirror being so mounted that 
it could follow the sun's movement, as in the case of 
a heliostat. 

Telephones can be employed iIi connection with this 
system, so that two persons may talk to each other 
and see each other at the same time. . ,  . . .  

A New Phonograph. 

Consul Thomas H. Norton, in the following report 
from Chemnitz, describes a new German invention 
which combines the phonograph and the siren : 

The methods for recording sound have reached a 
higher stage of perfection than those employed for its 
reproduction . The chief diMculty encountered in the 
present systems of reproducing conversation, and es­
pecially music, from phonographic and similar records, 
is caused by the friction of the needle resting upon the 
surface of the rapidly revolving disk or cylinder. This 
introduces a more or less noticeable buzzing or rum­
bling sound, which Interferes materially with the clear­
'ness of musical notes or spoken words. Numerous at­
tempts have· been made to overcome this unpleasant 
accompaniment. In none of the devices hitherto 
brought forWard has complete success been attained, 
since all involved the factor of friction as the funda-

. mental means of transmission. 
In a recent number of the Deutsche Musikwerk-In­

dustrie, a German inventor describes a newly patented 
instrument, in which friction is completely avoided. 
It  combines the leading elements of the phonograph 
and the siren. The novel and essential feature Is the 
substitution of a current Of compressed air for the. 
needle or stylus of Edison's inV:en.tion. 

In a siren, openings ot various sizes allow the pro­
duction of all musical notes with any desired degree 
of intensity or' length. In the . new instrument, per­
forations in the disk of a siren are replaced by tangen­
tial incisions on the surface of a large record cylinder. 
A second perfectly smooth cylinder rests closl) upon 
the surface of the flrst cylinder ai!.d revolves in uni'Son 
with it as the two cylinders are set in movement. A 
constantly varying ' suc(lessi()� ' of minute openings be­
tween their surfac�s is ,.pr�sl):n.ted, due to the incisions 
on the record cylinder. When a powerful blast of 

compressed air is 
d4rected upon the 
line . of contact 
between the two 
cylinders, at such 
'an . angle as to be 
an l)xact tangent 
to the surfaces of 
both, 'sounds are 
evoked identical­
ly as in the case 
of an ordinary 
siren. It is pos­
sible to communi­
cate signals and 
even words which 
can be . readily 
h e a r d  m i l e s  
away. 

It is 
evident 
field of 

already 
that a 

useful-m irror is now 
made ba�ed upon 
scientific princi­
ples. The laws of 
reflection and re­
fraction are taken 
into proper ac-

'rhe SIUalI -Cllcular pictures Bh()w"r�pe�tively ,all 'image of a'face trimStnitWn turough several rooms and back again ; a swiveled hood on a house-top, containing 
Mnlrror.; a receivingAtatlon with telescoplC.eye-p!ece. 

ness is open to 
this new inven­
tion ' as an ad­
junct to the 
.equ,lpment· of sea-

count, so that not 
only is a greater volume of light projected by the lamp, 
but this volume is thrown just where It is wanted. 
The two surfaces of the mirror have curves differing 
in thfiiir . •  radi1 the first or unsilvere.d surface having 
a deeper curve. The rays of . light which strike the 
first su�face ' perpendicularly_ pass on , without refrac­
tion to the rear or silvered. sur!ace, and again reach 
the first surface by reflection, · where they are bent 
or refracted. But those rays striking the mirror out­
side of the center do so at a greater and treater a.ngle 
as the edge is approached, and are refracted inor_e and 
more as the angle Is increased. the marginal rays' 
are therefore so refracted . that when reflected by the 
silvered surface and again bent by the first surface 
the entire volume of reflected light is concentrated 
illto an intense parallel beam to be directed exactly 
where wanted. 

A HOUSE-'fO-B:OUS� IIlaROR SYST�II. 

. be .turned up and down and from side to side. These , 
mirrors a�e deSigned. to reflect images through tUbes 
leading downwardly into the ground and communicat­
ing with a horizontal tube buried in the ground and 
passing either under �r·c through,. a ho�se situated be: 
tween the stations , .A. and C. At the points of the , ver­
tical and horizontal tubes, mirrors B' and C' are 
mounted at such an angle that they will reflect the 
image from the mirrors .A. and , C either through the 
vertical tubes or through the horizontal tubes. If the 

. image r�flected to the receivin!J mirriJr is that of an 
object so distant that it appears very small, telescope 

. eyepieces can be employed to magnify it, the effect 
being much the same as if the distant object were ob- " 
served through a spy-glass. 

By means of this m irror system of his, the inventor 
has succeeded In obtaining some very curious effects. 

going vesselS. Us 
ava:ilability , fo r 

llmsiCal purposes has not ' yet been testeti suMciently 
to .determine whether it can successfully vie with the 
gramop.hone" phonograph, etc" (St even replace. them. 

. The cylinders th,us ' far etnPloyed 'are abOut ten times 
. as  la,rge as ordinary phonogra:phic cyliriders, and this 
fact- renders the instrument necessarily somewhat 
clumsy. The requirement of a current of -compressed 
air mtlY also militate against a widespread domestic 
use, although such ,a current can be suppUed by a, corn­
paraUvely inexpensive attachment)o a� water, Jip' 
where the water supply is under considerallle pre�$ilr�. 

• l e t  . -. 
Illuminating Mass for pyrJ>techn1c Purposes.� 

Take' 36 parts of nitrate of baryta, 15 " pa:rts of irOn 
filings, 1 to :[0

' parts of alumini.um powder, 1 part 
stearine,  . 3  parts of sugar of milk, and 3 parts of 
dextrine. 
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HOW TO BUILD A CHANUTE-TYPE GLIDER. 
Many forms of glider have been tried, but the one 

which has so far given the most general satisfaction 
is known as the "Chanute" type. 

Either bamboo or spruce may be used for the frame· 
work, although the latter material is the more con­
venient to work with. 

If spruce is decided upon, the following materials 
will be required : 

92 feet 8 inches of spruce 1 inch square in 8 pieces, 
11 feet 7 inches long. 

59 feet of spruce % inch square in 12 pieces, 4 feet 
11 inches long. 

Fig. I .-Dimensions of the fl'arne. 

57 feet of spruce %, inch square in 12 pieces, 4 
feet 9 inches long. 

Also 50 feet of spruce %, inch square in 4 pieces 
6 feet 7 inches long, 4 pieces 3 feet 3Vz inches long, 
and 4 pieces 2 feet 7Vz inches long, for framework of 
rudder. 

3 square feet Gf shp,et iron % inch thick. 
24Yz feet of mild steel rod 3/16 , inch diameter. 
11 dozen 3/16 inch nuts. 
Ball of strong twine. 
About 5Yz pounds of steel piano wire; No. 16. 
About 40 yards of unbleached muslin. 1 yard wide. 
The framework should be clamped together, as holes 

in the sticks would seriously weaken the joints. Two 
suitable forms of clamp are shown in Figs. 3 and 4. 

To make the clamp shown in Fig. 3, cut off a piece 
8%, inches long from the 3/l6-inch steel rod and 
thread the ends for a distance of one inch, using . a 
3/l6-inch stock and dies. Clamp the rod vertically in 
the vise at exactly 4 inches from one of its ends, and 
bend the projecting 4 inches over at right angles to 
the rest of the rod, using a hammer and making the 
bend as sharp as possible. Treat the other end in the 
same m anner, taking care not to injure the thread on 
the ends. You will thus have bent the rod into the 
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Fig. 2.-General view of main frame. 

form of a letter U with a flat bottom, thp. sides of the 
U being 4 inches long and % inch apart. Take a 
piece of tp.e %, -inch spruce and see that it fits ac· 
curately between them. Now clamp the U so formed 
vertically in the vise with 'its two legs projecting ex­
actly 2'%, inches above the vise jaws. Bend them over 
at right angles in the same manner as before, and 
you will thus get the form shown in Fig. 3. For the 
clamp plate C cut from the sheet iron a piece 2 '%,  
inches long b y  %, inch wide. 

To make the clamp shown in Figs 4 and 8 cut from 
3/32-inch sheet iron a piece 6Yz inc.hes by 5''%, inches, 
and then trim to the form shown in Fig. 8. As bam­
boo varies .considerably in section trom point to point, 
it is desirable to make each clamp to suit the dimen­
sions of the bamboo at the point which it is to oc· 
cupy. The dimensions given in Fig. 8 are therefore 
only approximately correct. The method of applying 
the clamp is shown clearly in Figs. 4 and 7 ;  the two 
cross pieces of the T embrace the vertical and hori· 
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zontal struts, while the stem portion passes round the 
long horizontal rod. The clamp should be bent to 
shape as shown in Fig. 6 ,  a piece of 1-inch bamboo be­
ing used to mold the circular portions, The final ad­
justing of the clamp should be made when it is placed 
in position. The two flaps of one of the T pieces pass 
between those of the opposite one when bolting the 
clamp together. 

We are now ready to assemble the frame, which for 
convenience should be made in two sections. 

Take two of the 11-foot 7-inch lengths of spruce 

,-. ... '" : / 
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Figs. 3 and 4.-Clamps for square and round sticks. 

( one being the upper edge 'of one side of the frame 
and the other the lower edge diagonally opposite ) and 
mark off on each distances of 4 feet 7 inches and 9 feet 
2 inches from one of the ends. At each of the points 
so found, and also at the end from �hich the distances 
were measured, clamp one of the 4-foot 11-inch and 4-
foot 9-inch lengths of rpruce in the manner shown in 
Fig. 4. To the free ends of the uprights and cross 
pieces attach the other two 11-foot Hnch lengths in 
precisely the same manner. A rectangular cage or 
frame 9 feet 2 inches long by 4 feet 9 inches high will 
thus be formed, with the free ends of the longitudinal 
rods projecting 2 feet 8 inches from the end. Con­
struct a similar cage out of the remaining rods. 
Place the two portions of the frame thus formed to· 
gether so that the free ends of the longitudinal rods 
overlap, and lash each pair of the free ends together 
with strong twine, making the framework 21 feet in 
length, 4 feet 9 inches in depth, and 4 feet 11 inches 
wide. - ( See Fig. 2.)  

The guy wires necessary to strengthen the frames 
can now be attached. Cut a number of %·inch 
lengths of small Col>per tubing. Take one of these, 
pass one end of the piano wire through it and back 
again, forming a leop ; bend over the free end of the 
wire and snip it off, leaving a small hook on the end 
to prevent it slipping back through the tube ( Fig. 4) . 
Pass the loop over one of the screw ends of a clamp, 
and run the wire to the clamp diagonally opposite, 

Fig. 5.-An improvised turnbuckle. 

securing it there in precisely the same manner. The 
wires running diagonallY .across the frame can be fast­
ened to the clamps by pa8aing' their ends between one 
of the sides of the clamp 'and the longitudinal rods in 
the m anner shown in Fig. 3, 

It is important that all ,the wires should be strained 
to approximately . the same' extent, and, as this reo 
quires some little skill to accomplish, it may be as 
well for the beginner to provide means for adjusting 
the tension of the wires after they are placed in po· 
sition. An. ordinary bicycle spoke introduced into 
the length of each wire, in the manner shown in Fig. 
5, makes a good turnbuckle. One end of the divided 
wire is wrapped around the hub end of the spoke, the 
other end being secured to the spoke by a strip of thin 
sheet steel looped over the spoke nipple, as show;n. 
The tension of the wire can then readily be adjusted 
by turning the spoke nipple. 

The frame is now ready · to receive the fabric. 
Three pieces of this must be prepared from the muslin, 
one 21 feet 3 inches by about 5 feet 2 inches, and 
the other two 5 feet 2 inches by 9 feet 6 inches. 
Aliout 40 strips of spruce are required for the ribs. 
They should be about 1Yz by ,'%, inches and 5 feet long. 
Lay the ribs on the fabric parallel to each other and 
spaced at equal intervals of about one foot. Strips 

.Fig. G.-Plan view of the complete frame. 

of muslin should now be laid over them longitudinally 
and stitched down to the fabric, thus forming a sort 
of pocket, open at both ends, in which the ribs can 
slide; The large surface with ribs in position can 

now be laid on the upper deck of the frame, and the 
ribs lashed to the longitudinal rods by their ends at 
the front edge and at the point where they cross the 
rear portion of the frame. They will thus overhang 
�he rear edge by about 1 foot. These overhanging 
)ortions are connected at their extremities by twine 

or piano wire, round which the rear edge of the 
fabric is lapped and glued. When this is dry the 
cloth can be strained into position, the front and 
end edges being glued to the main frame. If strong 
glue is used this should prove sufficient fastening, 
but, if desired, the fabric can be tacked to the frame 
as well, using small tacks. The two other pieces 
of cloth are secured to the. lower deck in precisely 
the same manner, a space of about 2 feet being left 
between them at the center. Two pieces of spruce 
%, inch by 1Yz, inches should now be laid across this 
space . from front to back about 18 inches apart and 
parallel to each other, and lashed · to the frame with 
cord. They form the arm rests which support the 
operator. The glider is now complete with the ex­
ception of the tail, which is constructed in exactly 
the same manner as the main planes, the two sides, 
however, being covered with cloth in addition to the 
top and bottom. Its dimensions are given in Fig. 
1. No ribs are required for the tail. It is connected 

Fig. 'i.-Clamp for bamboo sticks. 

to the main planes by the four rectangular rods of 
spruce %1 inch square. The lower rods are lashed to 
the front and rear edges of the main plane abOut 2 
inches apart, the rods being parallel to each other and 
spaced at equal distances on either side of the center 
of the plane. The other two rods , are lashed to the 
rear edge of the upper plane and to the front edge of 
the tail. The tail is further braced to the main body 
by the plano wire in the manner shown in Fig. 1. 

Curved surfaces, although not essential in a glider, 
can be produced in the following manner : Slightly 
taper the front portion of each rib for about 
1/3 of its length from the front end. If the front 
ends of the ribs are now lashed to the frame first, 
and the ribs are then pushed slightly forward by 
their rear ends before being fastened to the rear edge 
of the frame, they will assume a parabolic curve. 
Strong glue should be applied to aU lashed: joints to 
prevent them from working loose. 

If bamboo is the material selected for the frame 
the following lengths will be required : 

8 pieces, 11 feet 10 inches long. 
12 pieces, 4 feet 11 inches long. 
12 pieces, 4 feet 9 inches long. 
4 pieces, 6 feet 7 inches long. 
4 pieces, 2 feet 7¥J inches long. 
2 pieces, 18 feet long. 
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Fig. 8.-Lay-out of clamp for bamboo. 

A ground suitable for the practice of gliding must 
have a gentle slope of about 1 in 10, if possible in the 
direction of the prevailing wind. If due precautions 
are taken, there is little danger ill the art of gliding 
provided the beginner commences cautiously and takes 
sufficient time to master the balancing of his machine 
liefore attempting long glides. While learning, it is 
best to have two ropes about 6 feet 100ig attached to 
the lateral extremities of the machine, each rope 
being held by an assistant. The glider is thus pre. ' 

vented from ascendin3' to a dangerous height above 
the ground, while the novice is learning to balance 
it. At first there is a tendency to place the weight 
of the body too far back, b�t this difficulty is soon 
overcome. Steering is effected by moving the legs. 
To turH to the right swing both legs in that direction, 
and vice versa. To stop the flight, ' move the weight 
of the body backward and at the same time' swing 
the legs forward. This will cause the machine to 
tilt up in front and settle down. 
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TOOLS FOR THE WORKSHOP.-I. 

BY I. G. BAYLEY. 

It is not the intention of the writer to describe in 
these articles all the tools necessary for a complete 
outfit. Such information can be obtained by study­
ing a good tool catalogue. 
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with tenpenny nailS, about 6 or 8 inches apart, witlil. 
one end closed permanently, and the other either fur­
nished with a hinged lid and two side catches, or left 
open entirely. When the latter scheme is resorted 
to, either an old piece of carpet, burlap, or hay can 
be used to close up the end. Even when the hinged 

0 0 0 II 
lid is used, it is well to use a piece 
of lJurlap as indicated. An ample­
sized pot is furnished with a wOoden 
lid, which is made to fl.t the opening 
tightly. A hole is cut in the ltd of o o 0 o 0 o 

d. 

" 10 0  or 
EP 0 0 "' : zD c::::::: 

DETAILS OF THE CARPENTER'S CLA][P. 

It is advisable not to take the better class of tools 
when called upon to do a job at a distance ; for though 
it is commendable to make a good job of any work 
which may come to han�, many cases are on record 
where good tools have been spoiled in doing the job, 
which could have been done just as well with others. 
An ' excellent saw is on the market, which has the 
reputation of cutting through iron, nailS, or hard 
wood, without doing itself much damage. Such a 
tool, with others of a 'kindred nature, should be put 
in the carpenter's shoulder chest, when called upon 
to do general repair work. 

• 
A CARPENTER'S CLAMP. 

For holdin!; work together while being glued or 
nailed, a, clamp of some description is indispensable. 
The one herewith illustrated has the advantage of 
being easily made by a blacksmith or the mechanic 
himself. 

In the illustration, A, with the extension B, shows 
the clamp complefe. The extension B is used on large 
work, such as door frames. It is about 20 inches 
in length, after the end has been turned up, as shown, 
1% inches. The first three holes are made square to 
bite the thumb screw L, by which it is connected to 
the body A. The clamp ' is made of 1 1/2 x 5/16-inch 
wrought iron. A is 30 inches long, including the 
threaded end, which is %, inch diameter by 6 inches 
long. The holes are made to suit the thumb screw L, 
% inch diameter. The stops D and a are identical, 
except that D has the slots rounded out to pass over 
the threaded end of the clamp, as shown in detail at 
I and F. Two plates are cut out as shown at E, 5 x 3 x 
% inch, and four holes bored in the corners, % inch 
diameter. A slot is cut in the center, large enough 
to slip easily over the body of the clamp. As already 
stated, in one case this slot must be rounded out in 
the center to pass over the threaded end of the clamp. 
Two pieces H, 3 x % x 9 inches, are cut out as shown, 
the legs being 3 inches long, and tapered down to %' 
inch diameter. The legs are spread to suit the holes 
in the plates F and G, into which they are riveted, 
after being bent into shape as indicated in the sketch 
marked N. 

The crank 0, detailed at K, is made from a % ·inch 
diameter bar, about 15 inches in length ; the part 
forming the handle being 4 %, inches long. A boss one 
inch long is formed at one end, and threaded to suit 
the end of the clamp A. A washer M, to take up the 
wear, and a thumb screw L, complete the list. 

A STEAM BOX. 

It is sometimes necessary to bend or twist wood 
into various shapes, to suit certain work. Long or 
short strips, and even planks, can be made very pli­
able by steaming them from half an hour to an hour 
in a cheaply-constructed box, like the one illustrated. 
The size of the box will naturally depend upon the 

THE STEAM BOX IN USE . 

the kettle, and the bottom of the Btell.m 
box, with a compass Baw, large etH)ugh 
to take a piece of pipe, 1*, to 2 inches 
in diameter. 

The pipe must fit very tightly. It 
must be of sufficient length to prevent 
the box from coming too near the fire ; 
say 4 feet from the ground. 

The kettle is suspended from the 
middle of the box by means of a strong 
wire or chain over a fire. The wooden 
Hd ia futnished with an opening for a 
tunnel tO llupply the ,kettle with water. 
The opening is closed with a tight­
f\.tting cork when the funnel is not 

' used. The box itl generally placed outside the shop, 
within convenient reach, upon a couple of trestles or 
horses. 

( To be continued. ) 
.. • 

MILK TESTING WITHOUT APPARATUS. 
BY PROF. GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

The following process for the detection of added 
water or of skimmed milk in ordinary milk is more 
accurate than the simple use of the lactodenslmeter 
without the creamometer check. The whole test can 
be made in five minutes. The result does not show 

SIMPLE METHOD OF TESTING MILK. 

whether the adulteration consisted in the addition 
of water or in the subtraction of cream, but as a 
rule this m atters little to the consumer. What he 
wants to know is whether or not he had what he 
paid for. 

The suspected milk· is stirred with a spoon, in order 
to disseminate into the whole liquid the cream which 
may have come to the surface. Then one volume of 
milk is poured into fifty volumes of water. ( One fiuid 
ounce to two and a half pints. ) A candle is lighted 
in a dark room. The experi- · 
menter takes an ordinary drink­
ing glass with a tolerably fiat 
and even , bottom, and holds it 
right above the candle, at a 
distance of about one foot from 
it, so as to be able to see the 
flame of the candle through the 
bottom of the glass. He then 
pours slowly the diluted milk 
into the glass. ( See the accom­
panying figure. )  

The flame becomes less and 
less , bright as the level of the 
liquid rises into the glass. The 
flame is soon reduced to a dull 

dipping into it a strip of pasteboard and then measur­
ing the wet part. It should measure not over Qne inch 
if the milk is pure. With good quality milk, diluted 
and tested as stated, the depth will be about % Of an 
inch before the flame is lost to view. A mixture of 
one volume of milk and a half a volume of water 
should show 9. depth of 1% inches. A depth of 2 
inches indicates eithe!' parttally skimmed milk or a 
mixture of one Volume of good milk with one of 
water, and so on. 

The reader has hlready understood that the process 
is based upon the close relation between the opacity 
of milk and the number of fatty corpuscles contained 
in it. Both skimming- and the adding of water work 
in the same direction, namely, to decrease the opacity 
of milk. The same cannot be said of the density. 
Skimming increases it, adding water decreases it ; and 
the common test, which consists in the mere intro­
duction of the lactodensimeter in milk, is worthless, 
as a skimmed milk may have a normal density if care 
has been taken to pour into it a certain amount of 
water. Density should be taken before and after 
skimming, and the percentage of, cream should be 
determined with the creamometer. Thus applied, the 
density test requires a lactodensimeter, a thermometer, 
and a creamometer, and the test requires twenty­
four hours, while the result is not much more ac­
curate than the opacity test just described. 

.. ' . . .. 

SOME INTERESTING MODELS. 
An exact reproduction of the apparatus used by 

Oersted and Faraday in their pioneer electrical work 
has ' just been prepared by Mr. Joseph G. Branch. 
The models show all the fundamental principles of 
electricity. Faraday's disk is well known in schools 
and colleges, but this is probably the first time in 
which a complete set of exact reproductions of the 
original apparatus used by Faraday has been ' made . 
Mr. Branch has studied copies of the original notes 
of Faraday and has endeavored to make perfect copies 
of the apparatus. Faraday's ring is not only the exact 
size of the original ring, but is made of the same kind 
of iron and the winding is Similar. With this ring 
all the principles of the transformer can be clearly 

KODJ:L OF A " D "  SLIDE 'VALVE. 

shown, and it is so sensitive that it can be used with 
the ordinary pocket compass. As shown in the illUlI· 
tration the set is furnished with a compass galvano· 
meter, and also with a millivoltmeter which reads to 
50 millivolts on each side of the scale. There are 
seven models in the set illustrating relationS between 
magnetism and electricity ; how magnetism is cOn­
verted into electricity ; how electricity can be pro­
duced from magnetism ; how one current induces a 
secondary current ; how electricity can be produced 
by the expenditure of mechanical energy ; and how 
mechanical energy can be produced from an electric 
current. In addition to these models Mr. Branch has 
prepared two engine-valve models, one of which is 
shown herewith. These models illustrate all the lead­
ing principles of the D slide valve and the piston valve. 
They are dissectible, so every detail may -be examined. 

class of work to be operated upon. Boxes all the 
way to 35 feet in length by 3 feet square have been 
made, for bending planks in boat building. For ordi­
nary work, however, a box 10 to 12 inches square by 
8 to 12 feet in length will be ample. 

The box is made of inch boards, nailed together 

, white spot. A little more liquid, 
slowly added so as to avoid 
pouring an excess, and the 
fiame becomes absolutely invisi­
ble. All that remains to be done 
is to measure the height of the 
liquid in the glass, this being 
most conveniently ascertained by 

EXACT REPRODUCTIONS OF FARADAY'S AND OERSTED'S ELECTRICAL AND 
MAGNET,IC APPARATUS. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

SKIRT GAGE AND MARKER.-E MMA A. 
HOWARD, Colorado Sprtngs, Colo. The object 
of this invention is to provide a gage and 
marker arranged to permit accurate obtaining 
of the tntended bottom Itne on the skirt with­
out assistance, and to permit of marking the 
skirt for folds, tucks, and trimmings. An 
tnitial row of pencil marks is laid out by the 
use of a specially constructed marking device 
on the dress, a short distance down from the 
waist line and while the dress is worn by the 
woman for whom it is intended, and then a 
bottom Itne of marks and along which line the 
dress is finished as to its length. 

METHOD OF OBTAINING THE CORRECT 
LENGTH OF SKIRTS.-EMMA A. HOWARD, 
Colorado Springs, Colo. In this case the 
me thod consists in first productng a row of 
marks on the skirt a t  about the hip line and 
at a uniform distance from the floor while the 
,;r rment is supported on the wearer, and after 
ti:� skirt is removed, producing a second row 
nerr the bottom a uniform distance from the 
first row. ' The invention relates to dress­
maktng, and enables a woman without assist­
ance, to obtain the correct length of a skirt 
for her own use, and also permit of marking 
the skirt for folds, tucks, and trimmings. 

SHOE.-C. F. HELFLINGER, Taylor, Wash. 
The purpose of the inventor is to provide de­
tails of construction for a shoe, adapted to 
wear by persons of either sex, which enables 
the donning of the shoe tn a speedy and con­
venient manner, and its removal readily when 
desired. I t  will fit snugly, will be waterproof 
at the closure joints thereof, and may be 
quickly secured by a shoe string without tytng 
the latter. 

Electrical Deviees. 

or General Interest. 

AUTOMATIC PIANO.�F. R. GOOLMAN, 
Binghamton, N. Y. The purpose of the tnven­
tlon is to provide a plano, and means elec­
trically operated or operated by a cotn, 
whereby to set the instrument in action, the 
piano acting automatically to complete any 
tune commenced. Further, to provide a de­
vice attachable to any piano of any type, 
which

' will render the action of the piano auto­
matic. 

DRY MEASURE.-G. W. LYONS, Grand 
Rapids, Wis. This measure is for use for 
measurtng vegetables, cereals, and like goods, 
and permits convenient filltng of the measure 
from the top with goods, and at the same 
time the measure is h ung from a barrel or like 
vessel, con tatning the goods, or t o  allow 
filltng the dry measure from the bottom when 
measuring cereals contained tn a bin, barrel, 
etc. , and convenient discharge of contents of 
the measure by way of the bottom. 

SHEET-METAL VESSEL.-J. H<lILAND and 
K. J. HALLELAND, Stavanger, Norway. This 
Invention Is an improvement tn sheet metal 
vessels more especially constructed for con­
taining preserved foods, and has tn vlew the 
p ovision of a seam between the can body 
and can head such that the can will be her­
metically sealed without the use of solder and 
along which seam the can head and body are 
readily separable. 

METHOD OF EXTRACTING TREES AND 
STUMPS FROM "'HE SOIL BY MEANS OF 
EXPLOSIVES.-G. HUNTER, Victoria, B ritish 
Columbia, Canada. The object of the tnven­
tion is to so bind a tree or stump that when 
an explosive is used for Its removal in the 
ordtnary way, by putttng it tnto a hole under 
the tree or stump, it will direct the ex-
pandtng gases downwardly to expend their 
energy on and about the roots, thereby extract­
ing them in their entirety without unneces-

UNDER-GROOVED TROLLEY-WIRE. - L. sarlly teartng the tree apart. 
STEINBERGER, New York, N. Y. The contact PIPETTE ATTACHMENT.-A. E. HUTCHIN­
face of the wire which is protected from SON, Victor, Colo. This tnvention Is directed 
weather, has a plurality of bearing surfaces to improvements tn pipette attachments, em­
insurtng contact of considerable area. The bodytng a construction easily operable t o  draw 
wire can be readily substituted for other kinds. into the pipette when applied thereto, any 
The wire is made up from a minimum of required quantity of liquid and eject the same metal for the amount of contact surface. It when desired. The operation is such that the 
is of a conformity which enables it to be admission of the liquid to the pipette can be readily suspended from clips ; its shape is gaged with mtnuteness, maktng the invention such that the trolley easily engages it, and the particularly desirable where precision is re­trolley wheel cannot be readily misplaced from quired. 
the wire when once in contact therewith. 

SELF-PROPELLED TORPEDO. _ A. E. THIRD-RAIL INSULATOR. - L. �TEIN- JONES, Fiume, Austria-Hungary. The object in BERGER, New York, N. Y.  The more particular I this tnstance is improvements in torpedoes, object of this inventor is to provide an insu- / and relates ' 
more particularly to the auto­la�or sulta?le for use in con�ection with third matic expUlsion of the leakage wate� by 

ralls and m anal ogous relatIons where heavy utilizing the sinking valve Itself, and also the conductors �re. employed. . �mong man! advan- protection of the gyroscope and its accessory tages, one IS m the prOVISIOn of an msulated parts from the harmful action of the said rail support presenting a relatively small leakage water. 
mechanical con tact surface to the rail, thereby 

llowi g the rail free movement and avoidtng CONTROLLING-VALVE.-E. ENGREBRETSON, �he P�SSlbility of the rail btnding on its sup- Devil 's Lake, N. D. The valve is adapted for 
p ort by rusting, freezing o� otherwise, and operation in: a substantially automatic manner 
thereby bendtng or breaking it. for controllmg the supply of .tensional fluids ; 

SHEA VE.-F. JONES ,  C. M. BROWN, J. S.  
FLEMING, and W. L. McDONALD, Plymouth ; 
Ohio. In , view in this case is a sheave pro­
vided with a grooved rim substantially cen­
trally divided on a plane at right-angles to the 
axis, forming the entire rim into two sepa­
rable half sections. each rim section having an 
internally-projecting flange, a hub portion, and 
means carried by the hub portion, separable 
therefrom and from the rim, and having mar­
ginal openings engaging liat against the outer 
surface of the flange of each rim section, 
forctng the inner faces of these flanges to­
gether. 

TROLLEY.-A. S. JANIN, New York, N .  Y. 
This trol ley has a collapsible diamond-shaped 
frame, spring and pneumatically operated, and 
so designed that it will readily operate at all 
times, espeCially when used in high speed work 
and with heavy traffic. The trolley is under 
complete control of the motorman, and will 
not leave the wire without being purposely 
withdrawn. 

and the object of the inventor is to provide a 
valve having adjusting means whereby its p osi­
tion may be varied relatively to the ports con­
trolled by it, independently of the parts tn con­
nection with which the valve is used. 

Hardware. 

SHUTTER-H INGE.-J. B. WRIGHT, Greens­
boro, N. C. In this htnge the leaves are re­
versible with respect to each other, thus per­
mitttng the hinge to be applied at either side 
of the bltnd or shutter. In opening a shutter 
provided with this 'hinge, it is not necessary 
to lift the former, and the shutter is securely 
locked in its open position. To close the 
shutter the yoke connected with the hinge is 
lifted, thus freeing the shutter and permitttng 
it to swing in closed position. 

SAFETY-RAZOR.-C. GRABHORN, Hoboken, 
N. J. The intention of the improvement Is to 
provide a razor, arranged for use in quickly 
folding the parts into an exceedingly small 
space when the ,razor is not in use, and when 
folded the razor can be conveniently and safely 
carried tn a vest or other pocket, and when 
extended is ready for use for its legitimate 

casing adapted to seat on the gas tnlet and 
thus operate to simultaneously exttnguish all 
lights. It has reference to improvements for 
which Letters Patent were formerly granted to 
Mr. Jarmolowsky. 

Household Utilities. 

INDICATOR.-W. SCHNITZSPAN, New York, 
N. Y. In this patent the object primarily is 
to improve and simplify the construction of 
the present form of tndicator, especially the 
hands or potnters employed, which are made 
of sprtngy sheet metal and bent Into a novel 
shape insurtng against any accidental displace­
ment from looseness when assembled. 

Machines and Mechanical Devices. 

TANNING-MACH INE.-F. H. YOCUM , Lon­
don, Ontario, Canada. The tanntng is at­
tatned by alternately dlpptng the hides tnto 
and removtng them from a vat of liquor, and 
tn so arranging the hides that they will pass 
through and emerge from the liquor in a sepa­
rated condition, but While out will be tn a 
packed condition, which assists in expressing 
the liquor from the hides, thus subjecting them 
to an altern a te tnjection and expression, to 
cause the liquor to more easily enter their 
pores, and to change the liquor at frequent 
intervals. 

CONTROLLING DEVICE FOR ELEVATOR­
BRAKES.-W. H. C. B RENNER, Poughkeepsie, 
N. Y. The purpose of this improvement is to 
provide details of construction for a brake 
rope controller, whereby the rope will be pulled 
upon by the upward travel of the elevlltor 
platform, and automatically stop the platform 
at a desired potnt, that will render the plat­
form level with the floor of the building in 
which the eleva tor is tnstalled. 

TRIMMER FOR LOOPERS.-W. J. STEERE, 
Rockwood, Tenn. The object of the tnvention 
is to providf;l a trimmer formtng a permanent 
attachment for a looper and arranged to accu­
rately cut off the surplus material above the 
loops held on the looper potnts, to dkect the 
surplus material from the machtne, and to re­
move all ltnt or other extraneous matter from 
the seam of the knit fabric. 

MACHINE FOR CALKING HORSESHOES. 
-G. H. SMITH, Great Falls, Mont. The in­
vention tn this case is to produce a machine 
which can be operated so as to effect the 
operation of inserttng calks tn horseshoes, 
threadtng the shoes, and also providing means 
for holding the shoes, while the machtne is 
operating upon them. I t  can be also used to 
remove worn calks from shoes ' which are being 
repaired. 

TREADLE MECHANISM.-H. W. LODER, 
New York, N. Y. The aim of this tnventor is 
to provide a mechanism for use on sewing 
machtnes and the like, and arranged to per­
mit convenient and quick adjustment of the 
treadle, to suit tall or short persons, with a 
view to enable the same to actuate the ma­
chine with the least physical exertion and with 
the greatest comfort. 

KNOTTER FOR COP-WINDING MA-
CHINES.-S. J. MARTIN, Saltillo, Mexico. In 
cloth factories where cop winding machtnes a're 
employed, it is necessary to jotn the ends of 
the thread to be wound on the cops, which 
opera tlon is usually performed by hand by 
tying the ends together. This is a slow and 
tedious operation, the knots frequently coming 
untied, or the ends of the thread beyond the 
knot are not of uniform length. The attach­
ment ties the knots in a safe and rapid man­
ner with a uniform length of ends. 

AUTOMATI C  SCALE.-A. H. AUSTIN, New 
Rochelle, N. Y. The device is so constructed 
that when set to the required weight, and a 
feed mechanism interposed between the hopper 
and the scale pan has been adjusted, the ma­
terial will pass freely from the hopper to the 
pall until the required weight has been ob­
tained, whereupon the supply of material from 
the feed mechanism is automatically reduced 
until when the weight has been obtained the 
feed mechanism is automatically completely 
cut off, the controlling factor betng elec­
tricity. DRY-BATTERY CELL.-W. S. DOE, Jersey 

City, N. J. The object here is to provide cer­
tain improvements in dry battery cells, where­
by the exciting fluid usually discharged from 
the battery fi lling when the battery is tn use 
is stored and reused when in an effective man­
ner, to increase the life of the battery and to 
render the same very effective at all times. 

Railways and Their Accessories. purposes. 
SAFETY APPLIANCE FOR RAI LWAY-I,OCK.-A. �. H. DE BRUYCK�R, New York, CARS.-R. BELDEN, Spanish Ranch, Cal. One �. Y. , The obJ.

ect of the tnventron is to pro- purpose of this inventor is to provide an ap­VIde a lock havmg a bolt formed of hook mem- pllance for use for railway cars or trains of bers, capable of being moved tn the direction cars, that will act to effectuall; prevent the of their length and adapted to be spread apart cars leavtng the -track particularly at abrupt to e�gage the keepe� with the hook ends, t�us J curves, and will. als� serve to prevent the holdmg the bolt p Ivotally agatnst retractIon flanges of the car wheels from having undue 01 Interest to Fanners. 

COTTON-CLEANER.-S. WILLIAM S,  Texola, 
Okla. There is provision here for a device tn 
which seed cotton in various states of clean­
liness can be treated and then passed directly 
Into the gins. I t  is a well known fact that 
the less the cott.on is handled to put it into 
condition for the spinner, the better, since tn 
the various cleanh1g operations, the fiber Is 
apt to get broken, thereby impairing its use­
fulness. 

unless actuated by the proper key. frictional engagement with the ralls. 

Heating and Lighting. 

OIL AND GAS FURNACE.-J. W. RUSSELL 
and T. E. NEYLON, Renovo, Pa. The furnace 
is adapted for ustng oil or gas as a fuel for 
heating bars, frames, or other parts of iron 
construction, and particularly for weldtng en­
gine frames. The chief object in view is the 
production of a furnace distinguished by 
strength and economy of construction, and in 
which refuse oil may be burned with efficient 
result. 

Pertaining to Recreation. 

ROLLER-SKATE.-T. S. PACIE, Chicago, Ill.  
The present invention has for its purpose to 
provide for a movement between the foot plate 
and rollers with greater ease, and also for 
the convenient removal and renewal of the 
cushion, as well as produce a stronger con­
struction. This Is accomplished by placing the 
cushion between the foot plat� and roller spin­
dle and pivotally connect these parts in a way 
such that the opposite ends of the spindle are 
adapted to swtng to and from the foot plate 
agatnst the action of the cushion. 
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Full hints to correspondents were printed at the head 
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( 12067) H. D. R. asks : My friend 
claims that when ice is freezing in a river 
or pond, it first freezes tn small particles "of 
ice" down in the water near the bottom, and 
then rises up to the surface and freezes solid, 
and I claim that it does not. Who is correct ? 
A. Ice does not form below the surface of 
water and rise to the surface. Water at 39 
deg. is heavier than at any other temperature. 
AS' water cools below 39 deg. it rematns on the 
top, and the water at the surface is colder 
than anywhere under the surface after 39 
deg. is reached. Hence water first reaches 
32 deg. at the surface, and ice forms there. 

(12068 ) J. A. B. asks : In carefully 
readtn� "The Forms of Water," by John Tyn­
dall, I find the followtng startling statement 
( Sec. 56, page 153 ) : "Hence to convert one 

pound of tropical ocean (water) into vapor 
the sun must expend 10,000 timeS as much 
heat as would raise one pound of iron one de­
gree in temperature. This quantity of heat 
would raise the temperature of 5 pounds of 
iron 2,000 degrees, which is the fusing potnt 
of cast iron ; at this temperature the metal 
would not only be white hot, but would pass 
into the molten condition." Can this ,be 
actually true 1, If so, would it not be safe to 
say the quantity of heat generated In the 
kitchen stove to thoroughly cook a 7-pound 
potroast, where more than a pound of water 
is converted into the form of vapor, would 
be sufficient to melt 5 pounds of cast iron � 
Would any rational person believe you ? Why 
would not this enormous quantity of heat 
melt down the top of the stove 1 A. The 
statement you quote from Tyndall's book is 
undoubtedly true. It is explatned by the well 
known phenomenon of the latent heat of 
steam-the amount of heat required to turn 
a pound of water at 212 deg. into steam at the 
same temperature. The amount of heat re 
quired to boil your pot would undoubtedly 
burn up the top of the stove if It could be 
sufficiently condensed both as regards time and 
space, i. e., if it were not being constantly radi 
ated away by the large surface of the stove, 
used up tn boiling the water, etc. 2. Again, in 
a recent article on the Panama Canal in the 
S CIENTIFIC AMERI CAN, one objection made to 
a sea-level canal was that the rush or flow 
of water caused by the 1 0-foot difference in 
the level of the two oceans w ould have to be 
taken into account. Now I thought that the 
old "difference tn level" doctrine had long 
been disposed of, and that the mean sea level 
was the same on both sides of the Isthmus 0 
Panama. No doubt the writer referred to the 
tide, but he did not say so, neither would his 
article suggest the tide at all, as the cause 
of the difference tn level. What is the maxi 
mum of high tide at Panama or Colon ? And 
which direction would the tide take through 
the canal, were a sea-level channel to be made 
A. The "doctrine" of the difference of leve 
between the oceans at Panama has not yet 
been "disposed of." It is a little difficult to 
dispose of a physical fact of a few million 
square miles of oce'an with a surface 9 fee 
higher than that at the other end of the canal 
The difference of level referred to is caused 
by tide ; it does not cease to be a difference 
of level on that account. The current through 
the canal would be nothing very serious ; ' 9 
feet head in 42 miles is not much ; but in 
conjunction with a number of other conditions, 
the filling up of a sea-level canal by detritu 
from the Chagres River, etc., the daily re 
versal of a flow of that extent is a matter 
for serious conSideration. The mean sea level 
is approximately the same at both ends of the 
canal, but the amplitude of the tide has a 
maximum of 2 feet at Colon and of 20 feet 
at Panama. That is to say, supposing the 
tides to synchronize, low-tide level at Colon 
may be 9 feet higher than low tide at Panama, 
and high tide at Panama 9 feet higher than 
high tide at Colon. The flow from one end 
to the other of a sea-level canal would be 
reversed with each mean tide. 

( 12069 ) E. G. de C. asks : I beg to 
refer to you for elucidation a certain point 
in engineering, feeling certain that you will 
help me with your ktnd assistance. Two ec­
centrics are hitched on to a slowly-revolvtng 
shaft, 2 r. p. m. The eccentrics are re­
spectively 4 inches and 8 inches in diameter. 
To each is attached a rod, connected at the 
opposite end to a sliding plate, which moves 
in a horizontal plane. Each plate is perforated 
with a slot, 4 inches long and l4 ,  inch wide. 
The length of the slot is at right angles to the 
plane of motion. The slots are so regulated 

CORN-HUSKER.-H. S. BLAIR, B ucyrus, 
Ohio. The aim of the improvement is to so 
connect the hook with the palm plate, that it 
may be moved from side to side and turned 
to varytng angular positions within certain 
limits and secured to the plate tn any position 
of its adjustment within these limits, whereby 
it may be relatively disposed on the palm plate 
to suit the motion of the user. 

GAS-FIXTURE. - A. dARMOLOWSKY, New 
York, N. Y. The tnvention contemplates a 
tubular gas lighter in communication with the 
valve casing and revoluble and vertically mov­
able around the several lights fed from the 
castng, the i1ghter havtng a valve withtn the 

NOTE.-Copies of any of these patents will that at the end of each stroke of the ec­
be furnished by Munn & Co. for ten cents each. centric, each slot Is exactly under a cor­
Please state the name of the patentee, title of responding slot of the same size, which opens 
the invention, and date of this paper. I the ' tapering end of a hopper full of sand, 
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plaeed vertically above the sliding. plate. sup- I The author is singularly happy in �tting the 
posing each · hopper to be alike. and filled with I point of view of t.he youthful relider.

. 

Hav

. 

ing 
the same amount of the same grade of sand, been. during his hfe, a practical scientist and 
what will be the propo·rtion In the rate . of I a succ;essfut .teaeher of boys. he combines thl' 
flow from _ the two hoppers ? .In other words, most desirable forms of experience. IIi this 
will the two hoppers be emptied in the same book the author tells of magnetic batteries and 
Il'I1gth of time. or in the Inverse ratio of the magnetic currents ; lodestones ; magnets that 
diameter of the eccentrics ? I trust · that I remember and magnets that forget ; the com­
a m  not Imposing too much upon you� kind- pass. the curious causes of Its variations and 
ness. and thank you beforehimd" A.. As the the methods of preventing them ; peculiarities 
slots In the sliding plates coincide . with those of the earth·s. magnetism ; the Auroral . Lights ; 
at the bottom of the hopper at the end of the the telephonograph, or talking newspaper. and 
stroke of the fo·rmer. the time

. 
during . which many other marveis. 

reason that he was never a sp.eclalist for any 
great length of time, but has been what may 
be called a good "all-around" man of science. 
He has been an able statistiCian, a meteorolo­
gist, a "finger-print" classifier, a founder . ·  of 
anthropometrieal and psychological laboratories, 
an : explorer, a pedagogue, an iluthor�ty on 
heredity, an·d the founder · of "eugenics.'� 
These pleasantly written memoirs of his tell 
the story of his manifold ·  activities In ·  a sim­
ple, unaO'ected way, and give one many il rare 
glimpse . of the great scientists who made the 
closing half. ·of the nineteenth century . one · of 
the most remarkable periods In the history of 
the world. It  is but natural that · a man who 
has such strong notions · on the subject of 
heredity should open his memoirs with a fairly 
exhaustive statement of his family stocl!:. 

Cap. mlner·s. W. C. Ballman . . . . . . . . . . . . . . . 917.981 Cap. washable •. S. Gratl' .. . . . . . . . . .. . . . . . . . .  918.031 
Car construction . C. A. Lindstrom . . . . . . . .  : . 917.956 
Car controlling. mechanism. elevator, ·A. W. 

Hubers . . . . . . . . . . . . . � ' . ' . . . .  � . . . .  • . .  • .  . . .  918.001 
Car. dump. · C. ·W. Russell • • • • . . . • • • . • • . . . . . .  918.092 Car, fender. C. A. Bisbee • • . . .  · . • • . . • • . . . . • . .  918,268 
Car fork. mall • .  W. H . . Lefevre . . . . . . . . . . . . . . 917.775 Car. hopper, E. W. Summers . . . . . . . . . . . . . . .  918.390 Car 11ft. 0 • .  V. Greene . . .. . . . . . . . . . . . . . . . . . . . 918.313 Car. passenger, W. J. MackIe . • . . . . . . . . . . . .  918.344 Car. railway . E. W. Summers . . . . . . . . . . . . . .  918.098 Car wheels and other circular object.. mold 

for making chilled. T. D. West . . . . . . . . . 918.236 
Cars or the . like. air brake cylinder attach� 

cars�
e�:.,ll�/a���%e �';r M�I:;,�:fc:r . W: · 'i: 917.891 

Crawford-Fro.t . . . . . . . . . . . . . . . . . .. . . . . . .  91 8.287 Carblds. produciIig. R. Catanl . • . . . • . . . . . . . .  918.41 9 
the sliding slot coincides with the · fixed one 
wIll  .be . practically . the same for both slots 
in spite of the difference of diameter of the 
eccentrics. Were the points at which the slots 
register In the middle of the . strokes of the 
sliding plate, the plate operated by tlie 8-inch 
eccentric would be traveling twice as fast as 
that of the 4-inch, and the slot would there­
fore be open half the time . and half the 
quan tity of sand would be . discha rged ; but as 
the speed of the sliding plate is variable, due 
to the conversion of rotary to sliding motion, 
and both · plates must come to rest at each 
end of their strokes. the period during which 
each is at rest w·m not be. measurably dlO'erent. 
It Is probable that in a long continuou s ·  run 
a little more sand would be found discharged 
through the plate operated by the 4-inch than 
by the 8-inch eccentric. but the quantities dis­
chargl:fi would not diO'er by an amount ap­
proaching the Inverse ratio of the strokes. 

NEW BOOKS, ETC, 
RUGS ORIENTAL AIm OCCIDENTAL, ANTIQUE 

AND MODERN; A Hand Book for 
Ready Reference. By Rosa Belle 
Holt. Chicago : A. C. McClurg &: Co., 
1908. Quarto ; 202 pp. Price, $5. 

Since the first edition of this book was pub­
lished. circumstances connected with the buy­
ing and selling of Oriental rugs ' have changed� 
and the number of reliable authorities has in-
creased considerably. The Illustrations are of 
the highest possible order. They are some of 
the finest examples of color printing which have 
been brought out in years. The frontispiece is 
a . magnificent reproduction of a beautiful 
antique Tabriz silk rug. The other plates are 
equa lly fine. and will be a great. treat to all  
lovers of rugs. The work . begins with the his­
tory and details of rug weaving. then the sub­
ject of rug weaving In Egypt, Persia, and 
Turkey is taken up, followed by a description 
of rug weaving as conducted in India, Afghanis­
tan, Beluchistan. Central Asia, and the Cau­
casus region. Then miscellaneous Oriental rugs 
are treated. such as rugs of the Holy Land. 
Chinese rugs. Japanese rugs. Polish rugs, silk 
rugs, felt rugs, prayer rugs. hunting rugs. Rug 
weaving in Europe and the United States Is 
treated separately. the European countries 
being Greece. Morocco. Spain, Bosnia. Servia, 
Roumania, Bulgaria. England. and . France. The 
last chapter, giving miscel laneous ·Information, 
takes up the question of inscriptions on rugs, 
Oriental symbols. Chinese symbols, Japanese 
symbols, Persian symbols, Turkish symbols. mis­
cellam;ous symbols. and the meanings of some 
of the place names associated with rugs. There 

, Is also some valuable geographical data and an 
excelient list of authorities. 

THE OCEAN CABBIER. By J. Russell Smith, 
Ph.D. New York : G. P. Putnam's 
Sons, 1908. 12mo. ; 344 pp. Price, 
$1.50 net. 

GLASS MANUFACTURE. By WaIter Rosen­
ban, B.A., B.C.E. New York : Van 
Nostrand Company, 1908. 12mo. ; 264 
pp. Price, $2 net. 

. The present volume · on glass manufactQring 
has been written chlefiy for the benefit of those 
who are users of glass, and therefore makes no 
claim to be an adequate guide or help to those 
engaged In glass manufacture itself. For this 
reason, the account of manufacturing processes 
has been kept as non-technical as possible ; no 
appliances have been iven, and only a few 
diagrams have been introduced for the purpose 
of avoiding lengthy . verbal descriptions. There 
are few industries where the proce�ses of manu­
facturing are kept more secret, so that the 
path of the author who would give an accurate 
account ot the best modem processes used in 
any given department of the industry � is beset 
with great dlmculties. The author has en­
deavored to steer the best course open to him 
under these circumstances, and he appeals to 
the paucity of glass literature in the English 
language as evidence of the difficulty to which 
he refers. The physical and mechanical prop­
erties of glass are first taken up, then the · raw 
materials of glass· manufacture are treated. 
which Is followed by a chapter on crucibles and 
furnaces for the fusion of glass, the . process of 
fusion, p rocesses used in the wor1!:ing of glass. 
bottle glass, roIled or . plate glass. sheet and 
crown glass, colored glasses, optical glass, and 
miscellaneous products. 

THE DESIGN OF HIGHWAY BRIDGES AND 
THE CALCULATION OF STRESSES IN 
BRIDGE TRUSSES. By Milo S.  Ketch­
um, C.E. New York : 'l ne Engi­
neering News Publishing Company, 
1908. 8vo. ;  544 pp. Price, $4. 

Legal Notices 

P A T E N T S  
INVENTORS are invited to communicate with 

Munn & Co • •  361 Bl'oadway. " ew York. ur 
8�3 F Street. "-a.hlngton, D. C .. In regard 
to secnrlng valid patent protection for tbelr in­
vention.. Trade-M arks and Copyright. 
registered. De.llI'I1 · Patent" and Foreian 
Patent" secured. 
We undertake all Patent. Trade.Mark and 

Copyright Practice. both before the Patent 
Omce and the Court".· and we have Rpeclal faclll· 
ties for handlll!g Infringemeut and other euits In 
Federal and State jurllldictions. 

A Free Opinion as to the prohable patenta­
bility of an Invention will be readily given to auy 
Inventor furnishing us with a model or skPl;ch and 
a brief description of the device In question. All 
communlcatlous are strictly conlldentlBl. Oor 
Hand-Book on Patents will be sent tree on 
request. 

Every patent .ecnred throngh u. receives 
special notice in the SclentUle A merican. 

Ours Is the O lde"t ageney for secnrlng patents ; 
It was established over sixty ,ears ago. 
M U N N  & CO. ,  36 1 Broadway, New York 

Branch OffIce . 6 2 6  F St. ,  Washlngt,!n, D. C. 

Card cuttl" B nd ma rker. G. C. Anderson . . . .  918.41 2 
Cal'fll'nter's Implement. N. P. Cramner . . . . . .  01 8. 1 30 CarPl't lining. protective. L. H. Koll . . • • • • .  918.331 
Case lock . E. S. Royer .. . . . . . . . . . . . . . . .. . . . .  918.374 
Ca.h . carrier. M . . , C. Swezey . . . . . . . . . • . . . •. ; . 918.099 
Casket !lower support. F. L. oBerg . . . . . . . . . .  917.839 
Casting. abrading. grinding. cutting. and polishing sUhstances In a metallic ' m·atrix, C. J. & F. G. Mo rlu . . . . . . . . . .  91 8.069 Casting machine parts. J. T. Uebhlng . . . . . .  918.400 
Cattle guard • .  Sims & Brown : . . . . . . . . . . . . . . 918.478 
Cement and )netal construction.. strengtben-Ing member for comp08ltp . O. M. Davl •. 91 8.01 9  
Cement burnIng apparatu • •  H .  L .  Doherty . .  91 8.020 
Cement clinker. burning, C. EIII . . . . . . . . . . . . 91 8.025 
Cl'ment. waterproof. M. M. Smith . . . . . •  : . . .  918.384 Chain machine. H. A. Staples . . . . . . . . . . . . . .  91 7.903 Chart. COlor. H. G. Maratta . . . . . . . . . .. . . . . .  91 8.068 Check holder. W. B. Hlldenhrand . . . . . . . . . . 91 7.864 Chuck and driving dog. combined. D. Fisher 91 8.031 
Churn, J. E .  Usher . . . . .  ; . . . . . . . . . . . . . . . . . . . 917.978 
Chute. W. B. Berg . . . . . . . . . . . . . . . . . . . . . . . . .  918.418 
Cigar holder. E .  A. Ingraham . . . . . . . . . . . . . .  917.948 
Cigar holder. P. Duphlney . . . . . . . . . . . . . . . .  ·; .  918 .299 
Cigar holder. S. R. Hayden . . . . . . . . . . . • . . . .  91 8.446 
Cigar presslng apparatuB, R. Woerner . . . . . .  917.984 
Circuit controller. S. Cabot . • . . . • . . . . . . . . . . .  917.749 Circuit controlling device. R. B. Patterson . •  91 8.086 Clamp. Sl'e Letter clamp. Clamp · operating ml'chanlsm for casting ap-paratus. Waechtl'r & Wurster . . . . . . . . . .  918.400 C1a\llplng machlne, A. E. Palmer . . . . . . . . . . . 91 8.192 Clasp. E. Plckhardt·  . . . . . . . . . . . . . . . . . . . . . . .  _ 917.791 Clothes, drier. H. M. Burdick . . . . . . . . . . . . . . . .  918,� 

I 
Clothes pin, S. J. John.on . . . . . . . . . . . . . . . . .  917 • ....., 
Clothes pin holder. E: B. William. . . . . . . . . .  918.408 Clutch. trlction, H. Horsfall . . . . . . . . . . . . . . .  917.764 
Clutches. arrangement of windings tor elec-tromagnetic, H. A.t . . . . . . . . .  � . . . . . . . . . .  91 8.254 

I Coating machine. F. E. Goldsmith . . . . . . . . . •  918.440 Cotl'ee and for other purposes, machine tor I roasting. S, Cranston . . . . . . . . . . . . . . . . . . .  918.423 

I Coin assorting. .tacklng. and counting ma-
chine. B.. F. Brewster . . . . . . . . . . . . . . . . . .  91 8.273 Coin controlled apparatus . . F. Magldson . • . . .  91 8 ,455 Coin controlled mecbanlsm. H. Koch . . . . . . . .  91 8. 1 65  Collar, A • . H. Parsons . . . . . . . . . . . . . . . . . . . . . .  918.466 

Collar. shirt, . E . . A. Cbrlstmau . . . . . . . . . . . .. . .  918.284 
Comh. woman's . hair retaining. I. M. 
. Schwa_r . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . 918.203 · ,Comhlnatioll lock. pu.h pin. J. Roche . • • . . .  918.200 Concrete con.truction. relntorced. W. J. 
. Warren ' . .  . . .  . .  . .  . .  .. . . . .  . .  . .  . .  . .  . . . . . .  91 8.231 . Concrete. reinforced. H. J. Qul'reau . . . . . . . .  91 8 .366 Concrete relntorclng har. A. E. Lindau . . . . .  91 7 .878 
.Concrete slab, reinforced .  W. A. Fusch . ; . . . 917.859 Concrl'te structures, metal reinforce for. E. 

White . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 7 . 822 INDEX OF INVENTIONS Conden.er. static. C. D. Babcock . . . . . . . . . . .  918.257 

· The aim in writing this book has been to Condiment · .. anil toothpick holder. comhlna-
tlon. B'leder, & Lude . . . . . . . . . . . . . . . . . . . 918.115 

give Ii. brlet course- in the calculation of the For which Letters Patent of the 
Conduits. lDeans for clOSing the ends ot. A. 

stresses in bridge trusses, followed by a sys� C. Thompson . . . . . . . . . . . . .. . . . . . . . . . . . . .  91 7.91 1 Contl'ctlorier:r machinery . S. Pooley . . . . . . . . .  91 8 . 1 95 
tematic discussion of the details and the de-

United State. were Issued 
COlItrol pystem. H. D. James . . . . . . . . . . . . . . . 91 7 .868 

Sign of highway bridges. While there are many g�����!�� ::��ie�· . .  �· . .  ����I�
.
n
.
� .:::::::.

: : :g:� 
excellent books in which the different types of for the Week Ending Conveyer, C. D. Seeberger . . . . . . . . . . . . . . . . . .  91 7.002 
railwa. �· bridges are discussed in · detail. little Cooking utl'nsil cover. E. R. Chambers . . . • .  918.282 , 9 Cord or thread . reinforced coated. Bayne & 
attention has heretofore been given to the de-

,
April 1 3 ,  1 90 , Subers . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . .  918.414 

sign of highway bridges. As a �onsequence of Cored openings. apparatus for forming. W. 

hi h b td h A N  D B A C H B E  A I U  N O T H A T D A T B H. LOse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 8.342 
this neglect. many of our g way r ges ave Corn cutter knife. A. W. Thomas • • . . • • • • • •  91 7 .976 
been very badly designed, the design of these Corset attachment, E. C. Dalley . . . . . . . . . . . .  917.852 
structu�es being ordinarily left to an engineer [See note at end of list about copies of these patents.] Cottg�n:'::t':,"n a�� . 

������' 
. . 
���?':n.��I�: . �' 

. .  
�: 

91 7 .754 
w ithout experience or the agent of some bridge (',ovl'r lock. W. C. Morrill . . . . . . . . . . . . . . . . . .  91 7.786 
company who was more interested in the re- AbdoH'mlnal .upport and tru.s , .  combined , L. 9 1 7 81 2 cc

rlbhalttachml'nlt ,  K. Baker . . . . . . . . . . - . '; . . . .  91 8.259 
. Temme . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • rus ng or gr ndlnl\' machine. S. CooPl'r . . . 91 8.01 4 

Bulting profit than In obtaining a good design. Abrasive apparatus. O. C. Wysong . . . . . . . . .  918,241 Cultivator. ·W_ P. Dunlap . . . . . . . . .  ; . . . . . . . . . 91 8.298 
The calculation of the stresses in highway and Acid, calcium salt ot dlbroID-behenlc. E. Cultiva tor and l ike machine, S. N. Hench . . 91 7.762 

Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 7.758 Cultlvator frame hay rake attachment. F. 
raHway bridges is similar, but the problems in Ad vertising device. Richard & G luck . . . . . . .  918,369 Richard . . . . . . . . . . . . . . .. . . , . . . . . . . . . . . . 918.474 
the design of the two types are very different, Aerial navigation. C. J. Lake . . . . . . . . . . . . . .  91 8.336 Cultivator shield for coru cultivators, F. A. 

di Agricultural Implement riding attachment . Tuttle • • . . . . . . . . . . . . . . . . . . . . . . . . • . • . . .  917.912 
due to the diO'erent requirements and con - D. Spensley . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.386 Culvert mold. Fife & Colemau . . . . . . . . . . . . . .  918.030 
tions. The problem of .the design of a highway Air compressor. electric. Pocock & Allglre . •  918.194 Current coritact apoaratu •• automatic alter-

i f b t th Air brake, E. B. Powers . . . . . . . . . . . . . . . . . . .  918.470 nating. , C. E. L. Brown . . . . . . . . . . . . . . . .  91 R.41 1  
bridge includes the . des gn 0 0 h e super- Air brake setting appliance. Gale & Lilley . .  91 8.435 Currycomb • .  C .  Mayr _ . . . . • • • . . . . . . . . . . . . . . .  917.R81. 
structure and the substructure. Most of the !:��hf;,m;cIU. ���'k/:. �' . .  ����� '::::::::. : :}:::� g�m�� "t'��i Ciot �I��" ��" d�iili�g" j,j�: 9 1 7, 772 
treatises on bridge design deal with the super- Alarm apparatus, W. H. Klrnan . . . . . . . . . . . .  918. 164 chines. d. F. Campbell . . . . . . . . . . . .  " . . . 918 .003 
structure only, but In this book, due attention Alkall-chlorld solution. hy means of mer- Cyll ndl'r autom a tic spring piston . liquid. 

has been given · to the design of both superstruc- cury cathodes, apparatus . for the elec- . steam; or gas, W. M. Rumsey . . . . . . . . .  91 7. 79S trolytlc decompo.ltion ot. J. J. Rink . . .  918.370 Dandelion d\J!'ger. B. Schneider . . . . . . . . . . . . .  917.802 
ture and substructure, and to the effect of the Anchor. W. Ward . . . • . . . . . . . . . . • • . . . . . . . . . .  91 7.81 8  Dellvl'ry mechanism . W. Scott ; • . . . . . . . . . .•. .  91 7.901 
design of one on the other. The author dis- Anchor bolt. G. & H. Klahre . . . . . . . . . . . . . . .  918.063 Dental cabinet. H. E. Bown . . . . . . . . . . . . . . . 91 7,995 

At last we have a history and analysis of Anchor. wall. J. H. Cook . . . . . . . . . . . .  ; . . . . . . 917.927 Dish moo and scraper. W. D. & R. W; 
ocean transportation with a discussion of its cussea in · detail the costs of the different parts A
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Ffletchl'r h . .  l·d . . . . .  · . . . . . . . . . . . . . . . . . . . . . . 91 8.03-'1 
of highway bridges. These costs are of value r c e urner. . Immerman . . . . . . . . . . . . . . . s n ectail.t 0 l'r. G. W. Llewellyn . . . . . . . 91 7.779 

rates. This book filIs a very much neglected h i Autodot transmitter. P. B. Delany . . . . . . . . . .  918.294 Display rack. W. L. Nutting . . . . . . . . . . . . . . . 91 8.080 
niche In the history of transportation. It is pl'incipally to the student and to t e exper - Automobile du.t pan or shield . H. E. Coffin 917 .926 Display ract<. L. L. Morse . . . . . . . . . . . . . . . . . . .  91 8 . 1 86 

enced engineer who is familiar with the condi- Automobile steertng post. C. T. &; H. Display rack attachment. E. B. Weston . . . .  918.2:18 
the outgrowth of the study of three questions : tions of the particular piece of work. The book Koenlg.berg. Sr . . . . . . . . . . . . . . . . . . . . . . . . 918, 166 Di.tllllng nlJl)aratu •• wood. H. Copllovlch . . . 91 8.421 
The development of line tramc ; the combina- Automobiles. controller for electrically Ditch filling mechanism. Dalton & Clements 91 8.01 6  

is  freely Illustrated wIth drawings, diagrams. driven. A. · Vorrelter . . . . . . . . . . . . . . . . . . . .  9 1 8,402 Ditching machine . C .  F. White . . . . . . . . . . . . . 91 7. 821 
tlon among carrIers to control rates. and the photo�engravings. and tables. I t  is an extremely Awning. C. Joseph . . . . . . . . . . . . . . . . . . . . . . . . .  91 8.057 Ditching machine . B. M. Rolph . . . . . . . . . . . . . 91 8.373 
combina,tion of steamship lines and railways. Bag holder. J. R. McGowan . . . . . . . . . . . . . . . .  918.355 Door fastener, sliding. J. B. Shinn . . . . . . . . .  91 7.969 

Numerous writers have dealt wl'th the actI'vl- valuable book for the engineer. Backing device. C. T. Bradford • • . . . .  ; . . . . .  91 7.996 Door. metal. A. C. Goddard . . . . . . . . . . • . . . . .  91 8.142 Bailing machine. A. R. Titl'any . . . . . . . . . . . •  91 8.395 Doors, etc. , cushioning device for. G. Kabu-
ties of the ocean, which is a fascinating sub- GENERAL LECTURES ON ELECTRICAL ENGl- B and hrake. H . A. Tuttle . . . . . . . . . . . . . . . . . .  917.814 . reck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9I R.OOO 

ject. Biographies of men and of ships, tech- NEERING. By Charles Proteus Stein- �:�rel.&;;:,g�O�f:.�t'i:a��rc. E. Mentaer . . . . . . . 918.458 g::��r::'lr�oft��. 
r
�h":�dl!!· :o

�::':�:::: : : :  :lH�� 
nical details of ships, appear to have been the metz, A.M., Ph.D. Edited by Joseph Basell for cuts, adju.table . Hurlbut & WiI-

91 7 9
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t appliilDcle , F.
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H. Durgin . . . . . . . . . . . . . .  918.426 

Interesting things. Who built the ship ; just ams . . . . . . . .  - . . . . . . . . . . . . . .  . . . . . . . . . . . ra t mechQn sm , . Messman . . . . . . . . . . . . .  91 8 . 1 �1l 
Le Roy Hayden. Schenecta�y, N. Y. : Bath tub leg. W. H. Lo.e . . . . . . . . . . . . . . . . . . 918, 341 Draft rigging. W. S. Miller . . . . . . . . . . . . . . . .  918,1 85 · 

when ; just where ; how long she was to an Robson &: Adee. 8vo. ; pp. 284. Price, Battery grid. storage. W. M. Thayer . . . . . . .  918,221 DraPl'rles, etc . . device for use In making. 

inch ; how wide ; how deep ; the material ; the Battery plate.. making storage, W. Morri- W. K. Mallonee. et al . . • . . . • • . . . . . . . . .  9IH.MR 
$2. son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917.781 Drawer support H B Morse 91 7 885 

tonnage ; the exact size of her engines ; the Bearl"� , hall . S. R. Coppins . . . . . . . . . . . . . . . 918,422 Dred!!,e. O. H. &; A. L. EIIel : : : : :: : : : : : : : : :  918 :302 
number of strokes per minute, her speed ; her The book contains a collection of seventeen Bed. sofa. V. Labelle . . . . . . . . . . . . . . . . . . . . . . . 91 7.771 DreSSing stand , S. Reaves . . . . . . . . . . . . . . . . . .  91 8.471 

lectures ' of a general nature, dealing with prob- Beehive . C. A.  Hur.t . . . . • • • • . • . . • • . . • . . . . . 918.052 Drill . J. A . . .  Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 7. R:l1I 
best voyage-record ; who captained her, etc. Beehive trap. F. H .  Satl'ell . . . . . . . . . . . . . . . .  917.900 Drill sharpener . !Iuld operated. J. G. Leyner 917.777 
Such information can be collected by the vol- lems of .generation. control, transmission, dls- Binder. G.  R. Farley . • . • . . . . . . . • . . . • . . . . . .  918,021 Drip pan . B. F. Tracy . . . . . . . . . . . • . . . . . . . . .  918 396 

t· d t' li ti f i t l e er Binder, loose leaf, F. W. Steuer . . • • • • • • . . . . 91 7, 972 DrummE'rs' samples for tf'xtlle fabrics, 
' 

ume. but there is an astonishIng silence In the tribu lOn, an u I za on 0 e ec r c n gy. 
Binder. temporary, W. Leach . . . . . . . . . . . . . . .  91 7,773 manufacturing. A. C. Korclnek . . . . . . . . .  9 1 8 . 1 69 

pages of the past as to 1Vhat these wonderful The work Is largely descriptive and not Bit. J. C. Krau.e . . . . . . . . . . . . . . . . . . . . . . . . . .  917,951 , Dry kiln . sUperheated steam .  D. E. Lain . . .  9 1 8,334-
d h h th Id mathematical. An appendix on light and llIum- Bit and pin drill. reces.lng, W. F. PrenU •. 918 ,365 Drying materials with superheated steam . ships actually did an ow muc ey pa ; Blower. A. T. Noe . . . . . . . . . . . . . . . . . . . . . . . . . 918,358 D. E. Lain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 8,335 

what they carried ; where they carried It ; for ination. and imother on lightning and lightning Blowpipe. J. B. Draeger • • •  · · ·
i
. · · . · · · ,  . . . .  917,934 Dust removing. pneumatic machine. J. R. 

h d hat method of management ar{ Protection, are also included .in the volume. Boat dumping a pparatus. cana . G. E. TIt- . Blum . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . • . .  91 7 .1I!!.'I w om ; un er W .  com b  . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  918.224 Dyeing appl\ratu., Allsop & Sibson . . . . . . . . . 91 8,485 
things rarely, if ever, told by writers of marl Bobbin winding machine. J. C. Liberty . . . . .  918,454 Dyeing machine. circulating. Allsop & Slb-
timll topics. Such records do, however. exist. SHOP TESTS ON ELECTRIC CAB EQUIPMENT. Boller cleaner. D. Mahoney . . . . . . . . . . . . . . . .  918, 178 .on' . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  918 484 

By Eugene C. Parham,. M.E., and Boller stay bolt. steam. F. M. Patterson . . .  91 8. 1 93 Dyes. lake ·from sulfonated azo. F. Wurth-
' 

as incidental statements in a wide variety of Boller tuhe extractor. W. T. Adams . . . . . . . •  91 8.41 1 ner . . ' . . . . . . . . • . . • • . . • . . . . . . . . . . . • . . . .  91 R .244 
documents. and the present work take.s up this John C. Shedd, Ph.D. ·New York : Bolt . safety locking. H. W. Harrl . . . . . . . . . .  918,316 !'lasel. W. A. Hartman . . . . . . . . . . . . . . . . . . . . .  111 8 .0411 . McGraw Publishing Company. 12Ii1o. ; Boots and shoes. machine tor use In the !'lo:g tester. · W. C. Hnnter . . . . . . . . . . . . . . . . . . 91 7.767 information In the most painstaking manner. .manufacture of, E. Bayard . . . . . . . . . . . . .  91 8.4811 Electric conductors. ' sy.tem of in.ulation tor 
From the Immense mass of materials available. 55 illustrations ; pp. 121. Price, $1.  Bottle and ticket holder. N. C. Van Otteren 91 7.914 high voltage. F. M. Locke . . . . . . . . . . . . . .  III R.ll:l!I 
the author traces out the main lines of past �'hls Is a small practical handbook adapted Bottle holder. nursing, D. D. Coomhs . . . . . . , 9 1 7 . 75:1 I"l ectrlc cut-out. T. E. Murray . . . . . . . . . . . . . .  918. 1 88 

Bottle stoPPl'r. vacuum, G. P. Van Wye . . . .  91 8.246 Electric fire lind heat alarm, automatic. J. 
development and detects the dominant factors for the use ot inspectors and foremen in the Bottle. vactrum Insulated. G. P. Van Wye . .  917,81 6 W. Butti'rworth . . . . . . . . . . . • . . • . . . •  , • . .  III R.27R 
In the present situation. The book Is well lIIus- testing of electric car equlpments. The tests Box , E. L. Ansorge . . . . . . . . . .. . . . . . . . . . . . . .  917 .835 I"leotric flxturl'. W. d. Bol'moer . . . . . . . . . . . .  91 8.11 9  

a r e  o f  such a character that they may b e  per- Box. E. E .  Flora . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 91 8.1 1l8 , I"leetric flash-l ight a ttachment. F. Meadow •. 91 8 . 1 81 
trated by carefully chosen engravings of ves- Box alarm. portable. N . . P. Bissonnette . • . .  91 7.991 I"lectrlc turnace. d. H. Reid . . . . . . . . . • . . . . .  91 7,796 
sels. and by exceIlent maps dealing · with the formed with the instruments and facilities Bracelet. R. H. Lewis . . . . . . . . . . . . . .  - . . . . . . .  9 1 8 . 1 75 Electric ma ehlne contactor commutator, dy-

I d t fi th Brake actuating mechanism. P. Mussleman . . 91R.46'1 no mo. Rivero-Moore & Donald . . . . . . . . . . . 91 7. 8!lR 
great trade routes and · the activities of the available in a car house. n or er 0 x e Brick press • •  T. 1. Cross . . . . . . . . . . . . . . . . . . . .  917.851 Electric motor. R. Siegfried . . . . . . . . . . . . . . . .  917.806 
great steamship companies. rules and tests in the minds of the readers, Brooder. G. H. Lee . . . • . . . • . . • • . . • • • • . • . . . .  91R. 1 74 Electric oroces. for gaSSing threads. Gin & 

THE WONDER BOOK OF MAGNETIS". By 
many examples are given and a set of questions :�:� ������: �dJ��:bie · p;.ini: .. . i: ·;j: ·O;'j,jp: 1117.964 E1ecf��rt.:l'�·�r ·��i� .. �izati�.;: ·� .. �bi�e ·for 918.439 DL Is provided at the end of the book. ton . . . . . . . . . . . • . . . . . . . . . . • • . . . . . . • • . . .  91 8.420 rel'I1ng coverl'd. W. Wendtland . . . . • .  _ . .  91 8.235 

Edwin J. Houston, Ph.D. New York : Brushes . manufacture ot. C. Strobel . . . . . . . .  91 7.81 1 Electric aerial distribution systems. tormlng 
Frederick A. Stokes Company, 1908. MEMORIES .OF My LIFE. By Francis Gal- Buckl ... W. A. Holden . . . . . . . . . . . . . . . . . . . . . .  91 '1.449 junction and feeding points In. H. 

t F R S  W'th • ht 'II t ti Building hlock. F. A. W. Davis . . . . . . . . . . . .  1117.9:10 Beh .... nd . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  IlI R.2112 
12mo. ; 325 pp. Price, $1.50 net. on, . . • . 1 eIg I us ra ons. Burglar alarm , W. T. Anderson . Jr . . . . . . . .  Al 8.4l 11 FlIl'ctrodes. ma klno:. Fl. W. Jungner . • . . . . .  : 1l17.RTf; 

T·he purpo"e of "Th·e Wonder ' Books of New York : E. P. Dutton & Co., 1909. B ntton ma king machine . Fl. F. T. T,nndQn ist 91 � . l77 !'llect."lytlc oell . . T. H. Reid . . . . . . . . . . . . . . .  91 7. 7!11i 
• 

$ 0 Cabinet . credit. E. D. Troutman. relssne . . . .  1 2 . 1142 l !'lievator door ooeratlno: ilnlee . •  T. J. Loug . 1l1 7.RAA 
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alt�ct�:o. Price, t�: ' h ardest 2:�
I':,�;er�II::h. Ih r' Jo".:�:�� : : : : : : :  : : :  : : : :  �;=:��� I :��:i'.:;r��\n�rn�e�: ��m1�'h��,;�g : : : : : :  :��:��� p·robably Cft n straightener. T. H. Hart . . . . . . . . . . . . . . 91 8 . 1 46 1 Embankm .. nt, A. L. Hartnngel . . . . . . . . . . . . . . 918,046 

explain the wonderful laws which govern them, scientist to claSSIfy of our day, for the simple Candy cutt .. r. W. E. Ellis . . . . . . . . . . . . . . . . . . 918.427 Engine. See Fire engine. 



Engine gas generator, (Ioxplosive, G. W. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918. 197 

Engiut" St>rhtl ignlll'l". gas, H. A. Long . . . . .  917,7�) 
gllgine sparker mechanism. H. M. Cruwt'r . .  918,286 
�ngin ... stfl't'ring gear, traction. Rantlnll & 

Wbitc"Qmh . . . . . . . . . . . . . . ... .. .. ... . . . . . . . . . 918,368 
}i;nglne valvt" gpar and gnvt'rning mecban-

ism, explosion, N. T. Harrington . . . . . . . 917.941 
Envelol), I"t'turualJle, T. J. Sales . . . . . . . . . .  o .  918.09a 
Envelop. safety, C. H. W. KoerIler . . . . . . . . . 918.:\:\0 
Ey(>gla8s�s, l J .  S. Johnston . . . • . . . . . . . . • . • . .  9 1 8.0lj;:"1 
Eyeglasses, spring bow for. G. Bausch . . . . .  917.8:17 
FuLl'ic shpuring machine, WOVen pile, H. I .  

Magl>e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . 918.�49 
Fare ,,>glsler. R. C. AdaIn • . . . . . . . . . . . . . . . .  917,S:l4 
I"aucet. tap, valve. hall coC"'k. �tc . . T. Crowe 918.288 
.·Ir .. engille. g.solene. W. F. Glblls . . . . . . . . . 918.140 
Fire escape. M. J. & G. A. BroolDe . . . . . . .  918.275 
Firt� PSC"HPI!. R. Koru . . . . . . . . . . . . . . . . . . . . . . .  918.33::l 
F i re bfJS(! cluder. H. L. Jenkins . . . • • • • • • • . , 918.159 
Firearm, L. J�. Hepuurll . . . . . . . . . . . . . . . . . . . .  918,44j 
}1'irearm with forward sliding barrel , auto· 

malic. A. W. Scbwarzlose . . . . . . . • . . • . . . 918.380 
Fish hook. R. L. Sbeward . . . . . . . . . . . . . . . . . .  918,2u6 
Fisb hook coupling link. C. (;.  Davis . . . . . .  91H.017 
Figb stringer. L. B. Mullins . . . . . . . . . . . . . . . .  91 8.462 
Fish trap. E. Jumlsko . . . . . . . . . . . . . . . . . . . . . .  918.058 
Flatiron stand; W. L. HemBy . . . . . . . . . .. . . . .  918.148 
Floor scraper, J. C. i'eltipr . . . . . . . . . . . . . . . . . 917.890 
Fluur whitening and aging apparatus, II. 

Schuster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 918.�7fl 
Fluid hoisting machinery. Bla!;" & Aveling . 917.992 
1,'luid prps:$ure Systf:'IDS, automatic control-

ling mechanislD for, W. J. Ricbards . . . .  917.897 
Flushing apparatus, air cbamber, R. Stfck-

dorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.216 
Flusbing tank , O. N. Marcellus . . . . . . . . • . • . .  918.456 
}'I .v pal",r bolder, A. A .  �·rye . . • • . . . . . . . . . .  91 8.309 
�'oldlug stand, P. Plantinga . . . . . . . . . . . . . . . .  918.087 
�'oot rest. J. A. Gaertner . . . . . . . . . . . . . . . . . . . 918.433 
Frietion brake-. E. H. Tf:'n Hope-n . . . . . . . . . . . 917,909 
Fruit. vPJ!(>tnble, and meat sliCing machine, 

F. lle-ss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fuel bUrIH'r, liquid, W. E. Gart! . . . . . . . . . . .  . 
Furnacp, 1.', S. Blair, Jr.,  reissue . . . . . . . . .  . 
Furnace door frame and roof skewback , .J. 

B. McKennan. el al . . . . . . . . . . . . . . . . . . .  . 
Furnace stock distribution, blast, K. L. 

Landgrebe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furniture. knockdown, P. :\forrison . . . . . . . , . . 
Furniture supporting foot. R. Clark . . . . . . .  . 
Furnitllr(> togetbpt'. means for securing 

parts ot. P. Sicottp . . . . . . . . . . . . . . . . .  . 
Fusp. electrical, W. H. Tidmn rsh . . . . . . . . .  . 

Gaging device locking mecbanism, G. O. 
Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gam� and recreation apparatus. rac�, A. G. 
Maccullocb . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Garment clasp. Coffey & Bla)·ney . . . . . . . .  . 
Garmt>llt fastener. E. Jobnson . . . . . . . • . • . . . .  
Garm�nt book. H .  Pop(l<'rtt . . . . . . . . . . . . .  . 
Garment supporter chtsp. S. Kops . . . . . . .  . 
Garment waistband adjuster. E. Huldgnte . .  
Gas and oxygen burner. H. Riess . . . . . . . . . .  . 
Gas burner. }I�. E. Buddington . . . . . . . . . . .  . 
Gas burner, 'V. Wutbenow . .  , . . . . . . . . . . . 

918.320 
!l18.310 

12.939 

Ga. burner. Inverted. J. LedeI·er . . . . . . . . . .  917,774 
Gases, apparatus for the prodnction of flame 

extinguIshing. R. Scheutfgen . . . . . . . . . •  918.201 
Gasps. purifying smelter. P. Danckwardt . .  918.424 
Galp. J. J. Plowman . . . . . . . . . . . . . . . . . . . . 918.363 
Gate for bins and other similar . receptacles, 

A. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  917,746 
Gate locking device. bearl. C. D. But(·hart. 918.002 
Gearing. automatic cbange speed. L. Badols 918.258 
Glass. beveHng. Goehring & Troche . . . . . . . .  917.937 
Glass �bef'ts. method of and apparatus for 

making. H. K. Hitcbeock . . . . . . . . . . . .  918.323 
Glove. G W. )'andr!ll . . . . . . . . . . . . . . . . . .  91 7.783 
Go·cal·t. V. �'. Pickert . . . . . . . . . . . . . . . . . . . .  918.362 
Go-cart . or baby carriage. A. J. Adams . . . .  91.8.250 
Gold separator, L. L. L. Swenson . . . . . . . .  917.906 
Grain cleaning machine attacbment, C. H .  

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 918.095 
Grain hulling mill. D. Uhlborn. Jr . . . . . . .  !l18.226 
Gramophone. H. F. Peltier . . . . . . . . . . . . . .  917.790 
Granite molding and surface cutting ma-

chine, W. Murpby . . . . . . . . . . . . . . . . . . . .  918.187 
Grate. C. W. Harvey • . . . . . . . . . . . . . . . . . . . .  918.317 
Grinder teeder. R. J. Steen . . . . . . . . . . . . . . .  918.215 
Grip mech.nl,m. Intermittent. C. Johuson . .  918.451 
Hammer. B. .'. Bird . . . . . . . . . . . . . . . . . . . . . .  917.840 
Hammock. bed. G .  F. Hoffman . . . . . . . . . . . .  917.86G 
Hangill" d"sp. J. M. Lamadrlrl . . . . . . . . . . 918.337 
Harn .. " cOllllector. Jacky & Rupp . . . . . . . . 917,949 
liurv .. ster, corn, A. Iil. Combs . . . . . . . . . .  917,M6 

Scientific America!\. 

I THE BEST RESULTS . :�:�� fg�k�u�. 
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In IigM manufacturing, tool room, I Huy carrier, P. A. Myers . . . . . . . . . . . . . • . . . 918,077 estimates on 

:md er�-;;;����::'&��IJ\�b�t�ry�c:�o;: ti!!d:�:t�r 
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s
�A1��' �' . .  �', .����':�� : : : :  :��'i�I manufacture of any metal novelty. Automatic ma. 

cODvenhmct> and dutah.ility are nec\!S* Headstones from plastic' material, appOl'a tus t chtner
li 

tools, dies and expert work our specialty. 
"'Y' !\'�TARd .. bYiAtHES f�r formillg. C. C. Wing;o 918.241 AUTO ATIC HOOK &: EYE CO., Hoboken, N. J. 
Our "hop equipment. for turning out Heatlllg plant. hot air, R. G. El.liott. . . . . . .  917.756 .----1W£1I\t= .... =-='iiJIil these latbes iI� uDHUrps88ed, b�nce the He8t�ng system, bot water, H. 1\.. & I. z. CONCRETE HOUSES mo,' ,killed "" chank. prai .. 'h,l, hriebel . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  91 7.952 _o..1l1'1?=o"';IIl!lI\� efficiency. Wlite for cl\talogue "B." HInge, H. Ernst . . . .  ; . . . . . .  : . . . . . . . . . . . . .  918,135 ;;-'.,.,...�.,.,U;W TilE SENE"" HLLS IUU. CO. Hinge, door or window, J . .  Tordan . . . . . . . .  917.768 695 Water St., Seuec& Falls, N. Y. Hinge, watchcase, L. S. Hansoll . . . . . . . . . .  918,043 

E n g i ne a nd Foot Lathes 
MACH I ,. E  SHOP OUTFITS. TOOLS A N D  
SUPPLI ES. BEST MATERIALS. BEST 
WORKMANSH I P. CATA LOG UE FREE 

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

Veeder Counters 
to regi.ster reciprocating 
movements or revolu­
tions. Cut full size. 

Booklet Free. 
VEEDER MFG. CO. 18 Sargeant St., Hartford, Conn. 

Cyclometers. O(toonete·rs. 
Tachometers. Counters 
lind F'in< C(Ultim{l'" 
Repl'eaeottld In Grea, Britain by Messrs. 1\.1 .A.B.KT &. Co., Ltd., .. City Road, lo'lnshu'7 Square, London, E. C., England. 

Send for Dril! Catalogue. 

W. F. & JNO. BARNES CO. 
(Established 1872) 

1999 Ruby St .. Rockford, I I I .  

.54.00 per day 
Th�:h:rd CAMERA.SCOPE 
��dM�i:� Erii:ie
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minute. Price of Camera-Scope, with sup-
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$2��J)? ��xtra buttons $1 per hundred i ext.ra frames 

11.50 per gro... Be Independent and make 
money for yourself. Write tuday. 

W. S. MOUNTFORD, 100 Maiden lane, Hew York, N. Y. 

W E L L  DRILLING 
MACHINES 

Over 70 sizes and styles. for drilling eltber deep or 
shallow wells 1n any kind of Boil or rock. Mounted on 
wheels or on sills. With engines or borse powers. 
Strong, siruple and durable. Any mechanic can operate 
tbem easily. Send for catalog. 

W1WAMS BROS., Ithaca, N. Y. 
----

A Home=Made l OO=Mile 
Wireless Telegraph Set 

Read 8CIF.NTIFIC A�IERICAN SUPPLEMENT 1005 for a 
thorougb, clear descriptIon, by A. Frederick Collins, or 
�b:�������c:����:t: l:t�:!�:I���������rtC� °t�i:tlt� 
PrICe IO cent. by mall. Order tr"m your newsdealer of 
from 

MUNN "" CO., 361 Broadway, l'II cw l( orJi; 

Hoe. M. O. Whiteborn . . . . . . . . . . . . . . . . . . .  917.980 
Hoisting· apparatus, H. C. Anderson . . . . . . . .  917,919 
Hollow article mold, Kerr & Smith . . . . . . . . 918.328 
Hoot pad. W. Heathermon . . . . . . . . . . . . . . . . . .  9IR. 149 
Horse detacber. J. W. Hughes . . . . . . . . . . . . . .  917.766 
Horseshoe. A. Scblegel . . . . . . . . . . . . . . . . . . . .  918.H94 

'Horsesboe boof pad; T. F. Flaberty . . . . . . . .  918.0:{2 
Hose supporter clasp. R. B. 'l'unnlcllffe . . . .  918.398 
Hydraulic jack, Kobl & Joyce . . . . . . . . . . . .  918.167 
Ice creeper. J. Killsel . . . . . . . . . . . . . . . . . . . . 917.877 
10k ribbon feeding mechanism, automa tically 

reversible; B. W. Scott . . . . . . . . . . . . . . . . 91 7.803 
Instep supporter, A. Toporczer . . . . . . . . . . . . 918.101 
Insulating support tor high tension conduc-

tors. R. D. Mersbon . . . . . . . . . . . . . . . . . 917.785 
Insulator. W. G. Clark . . . . . . . . . . . . . . . . . . . .  918,127 
Insurance poliCY, tractional, Catlett & Cbi]· 

dress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.280 
Internal combustion engine. C. W. Snyder . .  918.211 
Iron. metallurl!Y ot. · Simpson & Oviatt. . . . 918.381 
.Tack brace. wrench. W. B. Daugbert.v . . . . .  917.928 
.Tar cover. T. I. Grove . . . . . . . . . . . . . . . . . . . .  918.315 
.Toint. n. E. Reeve . . . . . . . . . . . . . . . . . . . . . . .  918,198 
.Tournal bearing. A. ·A. Lamaux . . . . . . . . . . 918.45:1 
Journal box dust guard. A. W. Neudeck . . . . 917.9611 
Keel. Inverted, A. L. Reuss . . . . . . . . . . . . . . . .  917.896 
Key. bath honse. A. Pusterla . . . . . . . . . . . . . . . 917.89� 
Keyboard transmitter tor Morse 3ml othpr 
Knif��l
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Knitting mach ine. circular. W. T. Barratt . .  917.989 
Labeling machine wiper mecbanism, F. O. 

Woodland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.242 
Lamp and burn�r, vapor, B. Charonnf' . . . . . .  918,00;' 
TAlmp. arc. W. G. )Iouskeel"'r . . . . . . . . . . . . . .  917.867 
Lamp, calorimeter. H. Junkers . . . . . . . . . . . .  918.059 
LliIDD cJuste-r. incandescent, SChW81·tz & 

Kleinmalln . . . . . . . . . . . . . . . . . . . . . . . . . . . . mS.202 
Lamp. gas. J. & G. Keitb . . . . . . . . . . . . . . . . 917.876 
Lamp. inverted bydrocarbon vapor, J. J. 

Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.071 
Lamp. mo!or car and otber, H. Cole . . . . . . .  917.844 
Lamp socket, incandescent, W. C. Tn'gon-

Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.102 
Lamp socket. Incandescent, �'. E. Seeley . .  918.477 
Lamp starting means. arc. G. M. Little . . . 917.778 
Lantern, Dickinson & Tyler . . . . . . . . . . . . . .  918.131 
Lantern. C. Ie Schade . . . . . . . . . . . . . . . . . . . . . 918.476 
Lantern con�truction. A. H. HnndJan. Jr. 918.145 
La.t. J. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  918.162 
Lathe. portable turning. W. D. Ver,cho),le .  918.227 
Laundry dripr. wet wash. W .  W. AndE'l'son . !l18. 1 1 4  
Lawn edge trimmer. C. C. Wbeplel' . . . . . . . .  918.239 
Loaf turner. D. Macdonald . . . . . . . . . . . . . . . .  917.782 
Leafing macblne. fiy. Riley & Hughes . . . . . . 91 7.966 
Leatber shrinking macbine. A. Falfor . . . . . .  917.857 
Letter and parcel bolder. M. C. Long . . . . . .  918.:HO 
T..t>tter clamp, W. L. I{lng . . . . . . . . . . . . . . . . . .  918.329 
Lifting jack, W. H. Oliver . . . . . . . . . . . . . . . .  917.789 
Lifting jack. W. R. Jobnson . . . . . . . . . . . . . .  917.874 
Light and power drcutts. etc.. automatic 

switcb tor. P. H .  McCormack . . . . . . . . . . 918,489 
Linoleum Imitating wood. production of. T. . 

T. Hollinger . . . . . . . . . . . . . . . . . . . . . . . . . .  918.153 
Liquid level Indicator. A. J. Stecker . . . . . .  917.808 
UQuid meter. Speed & Wrigbt . . . . . . . . . . . .  918.097 
Lock. )f. Nadolski . . . . . . . . . . . . . . . . . . . . . . .  918.357 
Lock for doors. coin controlled, H. F. 

Cbreltzberg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.008 
Locomotive, articulated. S. M. Vaurlnln . . .  918.401 
Locomotive E'nJ,rJoes and tenders, draft gear 

for. Westlake & Tbomas . . . . . . . . . . . . . .  918.237 
Loom for weaving cut pUe fabrics, F. W .  

Rocbelle . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  918.371 
Loom sbuttle, H. M. Brown . . . . . . . . . . . . . . . .  918.123 
Loom shuttle box operating mecbanlsm. G. 

M. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Loom slop motion. D. Ward . . . . . . . . . • . . . .  
Lubricating apparatus. F. T. Talcott . . . . . . . 
Lubricating meaDS, H. S. Greene . . . • . . . • . .  

Macaroni, drying. K. Gammel . . . . . . . • . . . . . .  
MachIne part hu vlng bearIng sleeve . J. T. 

U"hbing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

918.430 
917.817 
918.392 
918.312 
918,436 

918.399 

Cost Le .. Than Wood 
More handsome than Brick, Dur· 

3hle &s granite. A P�ttyjohlJ $35.00 
coucret.e block machine, Mod, gravel 
!lutl (.'t!ment sre all th�t Is nHded. Simple, �allY and QuleL:. We 
furuish full tnstrndioo!l. Sa.\·e money 
for yourself or mak� money by "1�1i!���J Hellin:! blocks. 

_� Write (or eatnlog .. nrl sngge8t1oDI 

THE PEITYJOHN CO., 615 N. Sixth S.lreet, Terre Haute, lad. 

" The Tool-Monger" 
Name given to a booklet of 288 
pages which we shall be pleased 
to mail on request. Valuable to 
all users of Mechanics' Tools. 

Montgomery &: Co. , 105-107 Fulte Street, New York CilJ 

I 
Your PATENTS 

ncorporate :r :���:1� 
Laws tbe most liberal. Expt;nse the least. Hold meetin2's. transact 
business anywhere. Blanks. By-Laws and forms for makinf stock 
full·paid fOf cash. property or services. free. President Stoddard. 
FORMER SEC RETARY OF ARIZONA. resident 'fenl for 
many thousand companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, 80][ 8000 
PHOENIX, ARIZONA 

Gas, Gasoline and 
Oil Engines 
Including Producer Gas Plants 

By GARDNER D. HISCOX, M.E. 
Sixteenth Edition, Revi.ed, Enlarlled and Re.et. 

Size 6% x 9% inche.. 442 palle.. 351 
illu.tration.. Price $2. 50 poatpaid 

THIS new revised and enlarged edition is a com­
plete. comprehensive and thoroughly up-to­
date work. treating fully on the construction, 
installation, operation and maintenance of 

gas, gasoline, kerosene and crude pf"trolenm engines. 
It treats on the theory of gas. gasoline aud oil 

en�ines as designed and manufactured in the 
Untted States. for stationary. marine and vehicle 
power, together with their care and running. 

Electric ignition by induction coil and jump spark 
are fully explained and ·ilIustrated. Valuable in· 
formation on the testing for econom y a.nd power 
and the erection of power plants is also included. 
The special information on producer and suction 
g-ases cannot fail to prove of value to all interested 
In the generation of producer gas and its utilization 
in gas engines. A lIst of the leading gas and oil 
enJrine manufacturers in the United States .and 
Canada. with their addresses. is included. as well as 
a list of Umted States patents issued on gas, gaso­
line and oil engines and their adjuncts from 1875 
to date. 

MUNN & CQMPANY, Publishers 
361 Broadway, New y .... k 



LAMBERT " 30 "-$1250 

A World Beater at 
the Price 

THE 1 909 automobile market offers no other 
"thirty" that compares with the Lambert "30" 
at the price. If you want a good car at about 

this price, it makes no difference how many other 
cars you may look at. If you see and drive the 
Lambert "30n- friction_driven, smooth-running, 
easy-riding, powerful on steep hills and muddy 
roads, speedy on good roads, graceful, well made­
we will get your order. 

Each of our six Lambert models, from the 
snappy $800 runabout up to the big roomy 7-
passenger Lambert at $2000, is a car of full value 
-the choice of people who "find out" before 
they buy. 

Write for fully illustrated descriptive catalog. 

BUCKEYE MANUFACTURING CO. 
1 8 14 COLUMBUS AVE., ANDERSON. IND. 

THIS DIAGRAM ILLUSTRATE:; THIS ILLUSTRATES QUANTITY 
QUAlmTY Of GOLD IN OF GOLD IN THE 

IMITATION BUTTONS 'MREMENTZ eUTTO� 
Fall dealers. Gold and rolled plate. Insist on the 
Krementz. If damaged in any way a new one free. 
Story of Collar Button showioe- shapes and sizes free. 
If dealer will not supply. we will. 
Krementz & Co •• 77 Chestnut St.. Newark, N.J. 
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and engine from 1588 and illustrated with clear draw­
ings 8howing tbe construction of variOlls forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 09. 1 t 1 0. 1 1 1 1 . Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

Tho Rolinod 
MOTOR 

3 horse power and 6 horse power. 
Weigh t 60 and 110 pounds. All 
Refined Motors are guaranteed 
against defective material or 
paor workmanship during the life 
of the Motor and are also guaran .. 
teed tbe best Motor of their type 
in t.be world. Send for Catalog. 

THRALL MOTOR CO. 
47 East Fort St., Detroit, Mich., U.S.A. 

,�e'DO'iYALl'-. ,r""�EHGIHe 
A simple, compact motor of 
rigid construction. comprising 
latest desirable features in gas en­
gineering. 2% to 1 5  horse power. 

ROYAL EQUIPMENT CO. 
145 Housalonic Ave .• Bridgeport, Conn. 

Scientific and F 
Catalogue of 

F r e e Technical Books r e e 
We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 

MUNN & CO., Publishers of Scientific Americ:au 
361 Broadway. New York 

Scientific Alnerican 

Mall bag catcher, J. M. Carver . . . • . • . . . .  917,922 
Mail bag delivering and receiving apparatus, I. V. Fister . . . . . . . . . . . . . . . . . . . . . . . . . .  918.136 
Mail box fastening device, O. H. Smith . . . .  918,385 
Manure carrier, Schemmel & Besler . . . . . . .  917,801 
Manure spreader. Weber & Brown . . . . . . . . . . 918.232 
Match receptacle, W. T. McDonald . . . . . . . . 018.079 
Matcb safe, G. E. Parker . . . . . . . . . . . . . . . . . 91 8,085 
Measure indicating tag for fabrics, A. Van 

Kempen . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  917.913 
Melon seeder, J. D. Whitsel . . . . . . . . . . . . . .  917.824 
Melting furnace, J. E. Hewltt . . . . . . . . . . . .  9 1 8. 1 50 
Mercbandise wrapppr. N. J. Goodman . . . . . 917.9�8 
Metal bedsteads, detachable castel' for, H. 

A. Palmer . . . . . . . . . . . . . . . . . .  918,081 to 918.083 
Metal locker, R. W. J etTerls . . . . . . . . . . . . . . 917,869 
Metal plates, machinery for upsetting the 

edges of rolled, G. J. Hoskins . . . . . . . . .  917.765 
Metal strips edgewise. hendlng, G. S. Dunn 918.425 
Metal tube macblne, L. E. Hooker . . . . . . . .  918.154 
Metal working machine, D. M. Watkins . . 918.105 
Metals, producing, H. S. Blackmore . . . . . .  918.269 
Metallic shelving, R. W. JetTeris . . . . . . . . .  917,870 
Metallic tie and rail fastener, S. J. Zaleski, 

Meter. See Liquid meter. 
917,831, 917,832 

Milking machine, J. Nielsen . . . . . . . . . • . • . •  917.888 
Milking machine. Sundberg & Hagg . . . . . . 917.905 
Mixer. L. A. Thomas . . . . . . . . . . . . . . . . . . . .  918,394 
Models. apparatus for making copies of, 

M. Kruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918,171 
Moisture producing and regulating device, 

L. M. Hartwick . . . . . . . . . . . . . . . . . . . . . . . 917.86.� 
Mold, Evert & Ryder . . . . . . . . . . . . . . . . . . . . .  91 8.026 
Mop or brush bandle, W. W. Taylor . . . . . . 917.908 
Mortar and concrete formations, solidifying, 

R. C. Stubbs . • . . . . . . . . . . . . . . . . . . . . . . . .  918.388 
Music desk banger, piano, T. H. Lunde . . . .  918,066 
l\Jusic sheets, apparatus for perforating mas-

ter, H. M. Salyel' . . . . . . . . . . . . . . . . . . . .  918,375 
Musical instruments. duplex tracker bar for 

pneumatic, J. Wieser . . . . . . . . . . . . . . . . .  917,825 
Nail seal. K. Taylor . . . . . . . . . . . . . . . . . . . .  917.907 
Nest, hen's, J. Hullar . . . . . . . . . . . . . . . . . . . . 917.862 
Nozzle, suction. W. E. & J. H. Watson . . .  917.819 
Nut lock, p. P. Jargick . . . . . . . . . . 91 8.157, 918,158 
Nut, etc., locking device, C. E. Rancillaz . .  918,il07 
Nut locking washer. A. C. L'·gere . . . . . . . . .  917.776 
Oil gate, Smith & McGre!<or . . . . . . . . . . . . . .  917.970 
Ore separator, F. M. Mott . . . . . . . . . . . . . . . 918.461 
Oven, coke, J. Armstrong . . . . . . . . . . . . . . . . 917.744 
Oyster carrier, R. C. Bender . . . . . . . . . . . . . .  918.264 
Oyster receptacle, R. C. Bendpr . . . . . . . . . . 9] 8.265 
Packing box tie, E. P. Lehmann, reis�ul' . 1 2 .941 
Padlock, E. B. Stone . . . . . . . . . . . . . . . . . . . . . .  917.810 
Pail or receptacle. C. Theurer . . . . . . . . . : . .  918.222 
Pan lifter and lid holdt:'r, combination, A. 

R. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper cutting machine, F. Brndmlll£'r . . .  . 
Paper cutting machille, C. Spyhold . . . . . . . .  . 
Paper feed mecbanism, Conger & Pearce . . .  . 
Paper filing devi<:>e, P. H. Yawmall . . . . . . .  . 
Paper rack, D. E. Price . . . . . . . . . . . . . . . .  . 
Pawl and rat<:>het mecbanism, J. C. Regan . 
Pelorus. Elliott & Fe,'her . . . . . . . . . . . . . . . .  . 
Pencil holder, O. T. Carson . . . . . . . . . . . . . . .  . 
Pencil, lead, .J. V. H. Nott. . . . . . . . . . . . . .  . 
Perforating apparatus, H. 1\1. Halyer . . . . .  . 
Phonograph attachment, H. E. " .. oods . . . . . .  . 

917.929 
918 . 1 20 
918.20:; 
!ll8.013 
918.112 
918.196 
917.965 
918.133 
918.125 
918.3;;9 
918.376 
918,111 

Photographic film developing frame, E. n. 
Hansbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9J7,940 

Photographic holder and eXhibitor, E. Hal-
pern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.040 

Piano agraffe, L. Avisus, reissue . . . . . . . . . . . 1 2,938 
Piano bench. J. N. Wheeler . . . . . . . . . . . . . .  918.240 
Piano, zither, J. A. Boebringer . . . . . . • • . . . .  917.994 
Picture frame, J. B. Weber . . . . . • • • • • . • . . . .  9l8.2�3 
Piles. making, G. A. Behrnd • . . • . . . . . . . .  n1 8.263 
Pillow. C. Taarud . . . . . . . . . . . . . . . . . . . . . . . .  918.391 
Pipe clamp. J. H. Wiest . . . . . . . . . . . . . . . . . .  918,407 
Pipe cleaning apparatus, J. W. Roche . . . . . .  918,091 
Pipe coupling head, automatic, Ward & Dav-

idson . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  918.230 
Pipe hanger, D. A. Donovan . . . . . . . . . • . . . .  918,021 
Pipe joint, tlexible, W. A. Greenlaw, 

918,144, 918.443 
Pistol, automatic, W. J. Whiting . . . . . . . . .  918.406 
Pitman connection, C. E. Townley . . . . . . . . . .  91R225 
Plane, bench. W. H. J. Vander Toorn . . . . 917.915 
Planter, S. R. Hammitt . . . . . . . . . . . . . . . . . .  918,0·H 
Planter and fertllizer distributer, combined, 

J. W. Patty . . . . . . . . . . . . . . . . . . . . . . . . . . 918,36( 
Plastic bodies, automatic machine for form-

ing, L. L. Burton . . . . . . . . . . . . . . . . . . . . 917,748 
Plate, butter, G. L. Morrison . . . . . . . . . . . . . .  917,962 
Plow attachment, N. C. Y. Gundholm . . . . . .  918,445 
Plow fender, corn, E. F. Kolosick . . . . . . . . .  918.332 
Plow, gang. A. Mecham . . . . . . . . . . . . . . . . . .  918.182 
Plow, motor, A. E. Cook . . . . . . . . . . . . . . . . . .  918.128 
Potato cutter, E. Q. Couch . . . . . . . . . . . . . .  917,849 
Power transmission apparatus, R. J. Fry . .  918,034 
Power transmission mechanism, Seddon & 

Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,968 
Printing and developing photoJrrnphs on sil-

ver cblorid paper. H. J. Mallahar . . . . . .  918.347 
Printing apparatus. G. W. Merrill . . . . . . . .  917,784 
Printing device, W. L. McCarty . . . . . . . . . .  918.4G4 
Printing machine, W. L. Green . . . . . . . . . . . .  917,861 
Printing press, W. L. McCarty . . . . . . . . . .  918.4f>5 
Printing press attachment. A. Fields . . . . . .  918.428 
Printing press, tlat bed. II. F. Bechmall . . .  917,838 
Printing shop counter check books, etc., ma-

chine for, F. Waite . . . . . . . . . . . . . . . . . . 918.104 
Propeller tloat, P. Ferrari . . . . . . . . . . . . . . . . 918,029 
Protractor or spacing instrument, E. 1\f. 

Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pulley, band, O. C. Wysong . . . . . . . . . . . . . .  . 

Pulp screen plate fastener. E. A. Bnyley . .  
Pulverized SUbstance, djstrihuter for, S. 

W. & W. H. Farnham . . . . . . . . . . . . . . .  . 
Pump, T. E. Cherry . . . . . . . . . . . . . . . . . . . . .  . 
Pump, G. L. Herz . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump, hydraulic rotary, I. H. Spencer . . .  . 
Pnmp, oil well. F. Morgenstern . . . . . . . . . . .  . 
Pump, valve, J. E. Hill . . . . . . . . . . . . . . . . .  . 
Punch, electromaJrnetic. J. J. "Leidigh . . . .  . 
Rack. See Display rack. 
Rack and car, combination, .T. S. Winter4 

91 8.065 
nt 8.24R 
918,261 

917,757 
91 R007 
91R.n19 
!l17.971 
918.460 
918.448 
917,955 

mute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918,109 
Rail hom1 tN'minnls, mold for casting, W. 

H. Wherry . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ran joint, G. H. Pickering . . . . . . . . . . . . . . .  . 
Hail stay and brace, combined, .T. 1\1. Vail . 
Rail tie, P. Donovan . . .  : . . . . . . . . . . . . . . . . 
Rail tie and fastener. T. Johnson . . . . . . . . .  . 
Railway crossing gate. P. Hamer . . . . . . . . .  . 
Railway electric Signaling system, J. S. 

9 1 8 . 1 08 
918.467 
917.81" 
918.022 
91R,4!)2 
917,939 

Holliday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917. 7f>� 
Railway portable C011f'h. E. Berlingflof . . . . . .  918,2f1fl 
Railway signaling R� .. �tem. l\L 'V. Zahpl . . .  917.R:10 
Railway tie and rail faRtening. "r. P. Day . 917.D:12 
Railway tie, metallic, :\1. !\L Riley . . . . . . . . .  917.7n7 
Railway tie, metal . W. H. �\Tood . . . . . . . . . 91 8 . 1 1 0  
Railway track, C. J. Bmhank . . . . . . . . . . . .  918,277 
Railway track cro��ing'. metal. .1. Anderson . 91 R . l 1 :1  
Railway track structure. H. R. Lutber . . . . .  917,957 
Range and cooker, combined gas, H. B. 

Cornish . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  917,848 
Range finder, depreSSion, D. von Nagy. 

918.190. 918.191 
Range, gas. A. C. Arthur . . . . . . . . . . . . . . . .  91 R.2;;� 
Razor. safptv. O. A. Clark . . . . . . . . . . . . . .  91R.1 2fl 
Receptacle. R. & W. Wesener . . . . . . . . . . . . . .  918.405 
Recording instrument. W. H. Bristol . . . . . .  91 8,274 
Relay. polariz!'d. 1'. Ribbe . . . . . . . . . . . . . . . .  91 8.199 
Resilient wheel. G. l\L Eaton . . . . . . . . . . . . 917,R55 
Rice huller. D . . J. Hayes . . . . . . . . . . . . . . . . . .  918.048 
Rivet, Farlwll & Barron . . . . . . . . . . . . . . . . 91 8.il()5 
Riveter, portahle hand. P. S. Moe . . . . . . . . . .  918.n"1 
Road bed, G. W. R. Culbertson . . . . . . . . . . . 918.289 
Road construction and making same, F. S. 

Hutcbinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.15n 
Road grader, S. A. Ulricb . . . . . . . . . . . . . . . . . 917,977 
Rod safety appliance, connecting, E. D. 

Churcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nt 7.924 

���:�; :�:1�:: g�
ig
J�Y H�ff:::��� : : : : : : : : : :  g�+:b�� 

Rubb{lr shops, apparatus for varnishing, J. 
H. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91R.228 

Rubber stamn. self-inkin!<. L. P. Lowe . . . . 917.7Rl 
RnlinJr machinp. T. Mnnzert . . . . . . . . . . . . . 918.076 

�!��t:O�����P�·D�·M�Watki,;� 
.
: : :  : :  : :  : :  : : :  �1�:��3 

Salt and pepper hox. H. A. Sedgwick . . . . . .  917.804 
Sample case. mercbandise. C. G. DutTy . . . .  918.297 
Sand. etc., dispOSing of tailing, J. F. Jack-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.0M 
Sash fastener. W. C. Robinson • • • • . . . . . . . .  918.090 
Sash holder. T. H. Wilson . . . • . . . . . . . . . . . .  917.827 
Sasb. swin!<lng sliding window. I,. Botlrd . . .  918.270 
Sash, window. F. C. Borgmeyer . . . . . . . . . . .  918,271 
Saw handle. J. P. Jensen . . . . . . . . . . . . . . . . 917,871 Saw vIse. 1. Ljung . . . • • • • • . • • . • • • • • • . . . . .  918,338 

The New Models 1 0  and I I 

of the 

cR.em ington 
Typewriter 

are the ripest fruit of Remington experience, 

the highest achievement of Remington skill and 

the perfect evidence of Remington leadership. 

Some of the New Features : 
New Single Dog Escapement 

New Column Selector ( Model 1 0 )  

New Built-in Decimal Tabulator 
( Model I I ) 

New Two-Color Dial 

New Back-Space Key 

New Variable Line Spacing Lock 

. New Shift Lock 
New Paper Feed 

Remington Typewriter Company 
(Incorporated) 

New 

Roberts' Motors Are Trouble Proof 
They are designed by E. W. Roberts, M.E., one 01 the most expert mechanical engineers 

in the U. S., and constructed under his personal supervision. 1 % to 60 H. P., and every one 
guaranteed. No "freak" ideas-no gaskets-economical in use of fuel-interchangeable 
parts that 6t perfectly - remarkable flexibility of control-SImple in construction-" no base 
explosion"· or " back fire,,·  and tested in the BEST TESTING ROOM in the U. S. 

WRITE FOR OUR CATALOGUE and Book of Testimonial. 

ROBERTS MOTOR CO., 1411 Colombus Ave . •  Sandusky, Ohio, U. S. A. 

Engine�.J::ing News 
The Leading Engineering Paper of the World. For Civil. Mechanical. Mining and Electrical Engineers 

100 to 1 25 pages. 9" x  1 3", weekly. Send ten cents for Simple copy. 
If you cannot locate desired engineering equipment write our .. Readers Want ., department. 

THE ENGINEERING NEWS PUBLISHING CO. 214 Broadway. New York 

READY MA Y 1st 

Construction of The Design and 
Induction Coils. By A. FREDERICK COLLINS 

We take pleasure in announcing that our new book on 
"Inductio1]. Coils, " by A. Frederick Collins, is now 
nearly ready, and will be published about May 1st 

T
H.IS work gives in minute details full pradical diredions for making 

eight different sizes of coils, varying from a small one giving a 
3>2-inch spark to a large one giving 1 2-inch sparks. The dimen­

sions of each and every part down to the smallest screw are given and 
the descriptions are written in language easily comprehended. 

Much of the matter in this book has never before been published, 
as, for instance, the vacuum, drying and impregnating processes, the 
making of adjustable mica condensers, the construdion of interlocking 
reversing switches, the set of complete wiring diagrams, the cost and 
purchase of materials, etc. It also contains a large number of valuable 
tables, many of which have never before been published. 

It is the most complete and authoritative work on the subjed, and 
contains 295 pages and 1 55 illustrations from original drawings made 
specially for this book. The price is .$3.00 postpaid. 

Send us your order at once and a copy of the book will be mailed 
to you just as soon as published. 
MUNN & COMPANY, Publishers, 361 Broadway, New York 



Scientific AlIlerica� 

The secret of easy shaving 
lies in the :quality 0' your ." eII • 

There's no " knack IJ  in having a 
sharp razor if your strop is • 

" Torrey." A few strokes on a 

TORREY 
STROP 
puts a razor in the finest 
pos�ible trim fora co )1 
and easy shave. Ask 

dealer for 
Torrey Strops 
and Razors 

ALLEN'S FOOT=EASE 
Shake Into Your Shoes 

Allen's Foot=Ease. a po,v(ler for 
the feet. It relieves painful, 8woIJen, 
smarting, nervous feet. And instantly 
tak.es the sting outof comsand bunions. 
It's tbe ",reat"st comfort dis_ 
covery of' the age. Allen's Foot­Ease ma.kes tight�httiDIr or new shoes feel e8.8Y. It is a. certain cure for ingrow-
�?��a���i::;�a���gw �a����8 o::� ��o 
testimonials. TRY IT TO-DAY. 
Sold bv al l Druggists and Shoe Storf's, 
2iic. Do not aece)) t any 8ubsti-"�.';;<'IIIW'J\" ;'> tit t e .  Sen t by mail for 25c. in stampfl 

FREE 2:!U:!'.,f.ACKAGE 

'In a pinch. use ADen's 
Foot·Ease" 

ltlOTHER GRAY'S SWEET 
Je�e�s�,£!f�k\Y t�h���;:,e

d
��rd 'I:; 

Druggists everywhere. 
Trial Packago FREE. Addre ••• 

ALLEN S. OLMSTED, Le Roy. N. Y. 
..... "_"'-.... _".-"_-... _J-.... _,,-..."'-.... _,,.-,,..-.... J-.... _,, __ ..,..� � ... w � "'" 

Sawmill appliance, J. R. Hodgen . . . . . . . . . . 918,152 
Scale ticket, F. C. Maegly . . . . . . . .  918,067, 918,346 
Scaling device, W. M. Shaw . . . . . . . . . . . . . .  917,805 
Score board, M. J. Shimer . . . . . . . . . . . . . . . .  918,207 
Screw driver, C. E. Mitchell . . . . . . . . . . . . . .  918,073 
Seat for sidehill Implements. adjustable, 

C. & E. G. Young . . . . . . . . . . . . . . . . . . . .  918,249 
Seat rail attachment, adjustable, C. R. 

Allen . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 918,251 
Selective controller, R. Symmonds, Jr . . . . .  917,973 
Sewer cleaning apparatus. W. A. Pierce . . . . B17,892 
Sewing machine, J. E. �1iller . . . . . . . . . . . . . 918,184 
Sewing machine seat, Eiben & Gy'urcso . . . .  918,024 
Shade, window, E. W. Webb . . . . . . . . . . . . . .  918,404 
Shaft collar, J. McCaff,·py . . . . . . . . . . . . . . . .  918,078 
Shaft coupling, F. Bockeme)'er . . . . . . . . . . .  917,842 
Shaft coupling, extensible, R. S. King . . . . .  918,062 
Sheaf carrier, W. Martindale . . . . . . . . . . . . . .  918,457 
Sheet delivery mechanism, G. E. Pancoast . 918.084 
Sheet metal can opener. B. E. �JOl·se . . . . . 918,074 
Sheet steel keg for white lead, C. Stoll-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.387 
Shell or case, A. Grundmann . . . . . . . . . . . . . .  918,039 
Shingling appliance, F. P. Dilloll . . . . . . . . . .  917.853 
Shock absarhing device, C. H. Foster . . . . . .  918.429 
Shoe for tie bands, steel forged, H. Dmm . .  918,296 
Shoe sewing gaging mechanJsm, A. E. Jel'-
Shoe

r
�'::a�k · ��pp��t; ·A: · E.· iii�ck · : : :  : :  : :  : : :  m:m 

Shutter attachment, C. Maechler . . . . . . . . . .  918.345 
Shutter. fire reSisting, L. G. Wilson . . . . . .  917.983 
Sign, F. F. Barratt . . . . . . . . . . . . . . . . . . . . . . 91 7.988 
Signal light apparatus, G. Dalen, reissue . .  1 2  .. 940 
Signal system, J. R. Wnlsh . . . . . . . . . . . . . . 918.229 
Signaling and train stopping device, auto-
Sjgn�W��

c'a�·ar�t��i
,
s �;il'ei�s�,' 'Ii: 'A:' F�'s��il� 918,018 

Sign�f�g; 
. 
�;i��i�ss, · ·Ii: . A: . 

�;��;e�d�� :  : : : : : :  m:�g� Sink, F. H. Caldwell . . . . . . . . . . . . . . . . . . . . .  918.124 Sink or sbelf bracket, B .  A. Berger . . . . . . . . 918.415 Skate. roller, W. J. Hille . . . . . . . . . . . . . . . .  918.321 
Skylight ventilator, W. J. Smrcka . . . . . . .  918,210 
Sled, bob, N. S. Doolittle . . . . . . . . . . . . . . . . .  917,755 
Sleeve, self-oiling, H. A. Davis . . . . . . . . . .  917,931 
Sleigb knee, P. Gossllne . . . . . . . . . . . . . . . . . 918,441 
Sleigh propelling mecbanlsm, J. D. Frye . . . .  91 8,431 
Snap fastener, G. A. Holmes . . . . . . . . . . . . .  918,325 
Soaps containing pel'oxids, manufacture of. 

R. F. Wolffensteln . . . . . . . . . . . . . . . . . . . .  917.828 
Solar attachment, G. N. Saegmuller . . . . . . . .  917,799 
Sound reproducing apparatus, W. O. C. 

Ellis . . . . . • . . . . . . . . . . .  918,303, 918,304, 918,487 
Spark arrester, G. Dam . . . . . . . . . . . . . . . . . .  918,290 
Spinning frame, ring, H. C. Hackenjos . . . . .  917.865 
Spool holder, F. Mayor . . . . . . . . . . . . . . . . . . . .  918,180 j Spring. See Vehicle spring. 
Spring, call, J. B. Knudsen . . . . . . . . . . . . . .  917,770 
Spring, furniture, J. L. RudE"rmaeher . . . . . .  917,793 
Spring uncoiling machine. H. W. Brashear . .  918,121 

I �r,:::�� �.�:i'. kJF.C�l��� : : : : : : : : : : : : : : : :  m:�� 
Sprinkler and hose reel, lawn, C. Buebler . . 917,999 
Sprinkler emergency stopper, automatic, J. 
Squa�, �:�r';r's: · 1:. A: ·C��I·"t;·�;'; · : : : : : : : : : : m:�� 
Stamp, time, F. Purdy . . . . . . . . . . . . • • • . . . . .  917,893 
Starcbing macblne, W. C. Straszer . . . . . . . .  918,481 
Station indicator, J. G. HarrJs . . . . • • . • . . . .  918,044-
Steam boiler, P. Barnes . . . . . . . . . . . . . . . . . .  918,260 
Steam separator, P. A. Johnson . . . . . . . . . .  918,326 
Steam separator and heater, G. R. Sister-

son . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . .  918,479 
Steam trap. N. English . . . . . . . . . . . . . . . . . . 918,134 
Steel. metallurgy of. Simpson & Ovlatt. . . . .  918,382 
Steel piling, G. G. Krlwascbeln . . . . . . . . . . . .  918,064 
Steering device, C. E. Brooks . . . . . . . . . . . .  918,122 
Sterilizer, Wiley & Hall . . . . . . . . . . . . . . . .  918,409 
Stick pin and penCil, combined, F. A. Rojas 918,475 
Stirrup, safety, J. Solatlnaw . . . . . . . . . . • . .  918,212 
Stitch machine, ImpreSSion or Imitation, A. 

C. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,807 
Stock marker, C. F. Moffitt . . . . . . • . • • • • • •  917,961 
Stoker, mechanical, J. A. Caldwell . . . . . . . . . .  917,750 
Stoker, mechanical, W. H. Strouse . .  918,217, 918,482 
Stove, E. B. Hammond . . . . . . . . . . . . . • • • .  918,042 
Stove, alr-tigbt neatlng. L. W. Hemp . . . • . .  918.318 
Stud. self-centering lixture. J. L. Corey . . .  917,847 
Surveying Instrument, G. N. Saegmuller . . • .  917.800 
Sm·at band, E. M. Johnson • . . • . . . . . . . . . . . .  917.873 

For over 1 2 ycats lhe name "Strelinger'· h  .. . tood as the best in Swingletree clip. S. Rogers • . . . • • • • . . . . . . .  917,899 
marine sasoline enaines. A distinct succcss. Fint Quality from Switch, G. W. Bart . . . • . . • • • • • • • . . . . . . . . .  917,760 

flywheel 10 propeller. Strong, sturdy, Switcb, L. H. Moulthrop . . • • . . • • . . . . . • . . . .  918,353 

R E l l  A B L E, speedy, troubleless. The I ��H�:e, <t�
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. .  : : : : : : : : : : : : : : : :  �l�:��! :h�ne ALWAYS Makes Good ' Tack puller, J. s. Swan, Jr . . . . . . . . . . . . . . . . 918,219 

Because Built RighI. Famous Talking machine needle, J. E. & W. B. 
ance/ fud economy. power. Talk���

iv
�ach't��" 'xieedie" ' hoide�," ·W: · '13: 9 18,389 

steady. smoothly. Quietly. Claflin . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  " 917,923 
vibration. From 4 to l OO H. Taps in receptacles for holding liquids, se-
Free Catalo¥ lists engines curing, E. O. Blackwell . • • • • • . . • • • • • •  918,117 $35 up to $2.500. Target, drop, J. Krcek . . . . . . . . . . . • • • • • • .  918.170 
Write for a copy. Target throwing trap, E. D. Fullord • • • . . . •  918.432 

Encl .... lOco slamps Target trap, J. A. Crenshaw . . . . . • . . . . . . .  917.8!50 

for ruckel-plated pocket marille c.mpus. �:fe�r��
s, 
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STREUNGER MARINE ENGINE CO. ��l���:��;: �nt�;'n�el�gl �;irei�ss, 
9::29i: 918.293 

56 Congresa Ea.t. Detroit. Mich. Athearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 918,2!l5 
Telescope, prism, C. S. Hastings . . . . . . . . .  918,147 

There is no need of paying more I Templet for Infolding macblnes tor collars, 
money for a woodworking machine cutIs, etc., G. J. Darmandy . . . . . . . . • . . .  918,023 
than the price of a Tenter frame, D. J. Tavenner . . . . . . . • • • • •  918.220 

E. N T 
Testing machine, A. H. Emery . . . . . • • • • • • •  918,488 

e R E  S C Thermometer case, M. W. Reed . . . . . . . • . • .  918.4-72 
Thresber yielding concave, C. W. Clark . . . .  918,285 

Swing Saws 
Disk Grinders 
Planers 
l'laner and Matcher 
Band Saw Blades 

The Crescent naehlne Co. 

230 Malo Street 

SPARK COILS 
Their Construction Simply Explained 

Sdentific American S n pp lement 1 60 describes t.he making of a l�·inch spark 
coil and condenser. 

Scientific A merican So pf.lement 1 5 1 4  tells you how to make a cOli for gas. 
<lngine ignition. 

Scientific American Supplement 1 522 explainR fully the construction of a 
j " mp-spark coil and condenser for gas-engine 
igOitinn. Scientific American Supplement 1 1 2-1 describes the construction of a 6-inch 
spark coil. 
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: . .  � .. •  �: . �:��� 918.139 1 

Tide motor, W. J. White . . . . . . . . . . . . . . . . . .  917.823 
Tie tamper, F. J. Gilroy . . . . . . . . . . . . . • . .  917,860 
Time recorder, workman's, C. T. Hawley . . .  917,761 
Time relay tor selective Signaling, H. A. 

Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917,916 
Tire, pneumatic, B. Noldnpr . . . . . . . . . . . . .  917,889 
Tire sealing composition, vehicle, W. W. 

McCord. et al. . . . . . . . . . . . . . . . . . . . . . . . . .  918.189 
Tire sbeathlng. J. Marti . . . . . . . . . . . . . . . . . 918,350 
Tires and tubes, making rubher, F. A. 

Magowan . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  917,958 
Tires, machine for beveling air tuhes for 

pneumatic, A. Oller . . . . . . . . . . . . . . . . . . 918,360 
Tobacco leaves, machine for threading, W. 

T. Muggll . . . . . . . . . . . . • . . . . . . . . . . . • • . .  918.075 
Toilet article. G. M. Irwin . • . • . . . • • • . . . .  918.053 
Tongue hounds, P. A. Gehring . . . . . . . . . . . . 918.035 
Tool, I. E. Stump . . . . . . • • . . • • . . • • . . . • . . . .  918.483 
Tool, centering. S. Saner . . . . • • • • • • • • . . . . .  918.378 
Tooth, artilielal. T. McCullough . . . . • . • • • • • •  917.886 
Tooth brush case. P. A. Rohr . . . . . . . . . . . .  918.372 
Taatb cleaning- device. E. C. Chambers . . . • . .  918,281 
Torch, camper's. J. F. Menge . • . . . . . . . . • • • •  918.070 
Torcb. vapor. W. Cbausse . . . . . • . . • • • • • • . .  918,006 
Toy gun, J. B. Griffith . . . . . . . . . • . . . . • • • • . •  918,444 
Train Indicator. P. Ferrari . . . . . . . . . . . . . . . .  91 8.028 
Transformer system. K. C. Randall . . . • • • • .  ll17,794 
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Truck. baggage, Allen & Reed • • • • • • • • • • • •  917.985 
Truck. car. A. A. Kellogg . . . . . . . . . . . . . . . . •  918.061 
Truek, railway. H. B. Vaughan . . • . . . • . • • .  917.979 
Tnmk, etc., catch lock, D. W. Eggleston . •  91 8.300 
Trunk tray form, W. S. Gilson . • • • • . • . . • . . • 918,311 
Tubes, apparatus for producing corrugated, 

Pogany & Lahmann . . . . . . . . . . . . . . . . . . 918,469 
Tumbler washer, J. S. Nash . . . . . . . . . . . . . .  917,887 
Tunneling machine, E. F. Terry . . . . • . . . . .  917,974 
Twister stop motion and measuring mech­

anism, A. E. Rhoades . . . . . . . • . . . . . . . .  918.473 
Tying machine, mantle, S. Cohn . . . .  918,01 1 ,  918.012 
Type cHsting machine. J. S. Thompson • . . .  917,975 
Typewriter, C. C. ChrIstman . . . . . • . • • • • • . .  918.283 
Typewriting machine, W. J. Barron . • • • . . . .  917,745 
Typewriting macbine, B. C. Stickney . . . . . . .  917,809 
Typewriting macbine, R. E. Martin . • . . . . • . .  917,959 

Buy a Vacuam Bottle as 
you would a watch-not by 
the outside of the case­
but the inside works. 

Exercise this same cau­
tion, and you will 
hesitatingly choose 
CALORIS. 

The CALORIS BOTTLE 
will stand much harder 
usage than any other 
Vacuum Bottle. 

The fact that we give you 
a lifetime guarantee while 
other makers limit their 
confidence to 60 day., teUs 
you which bottle to buy. 

Note patented constructioll ill 
.hadowgraph picture. 

, " IDdutract. " CALORl5-·lDollllted !lickeled cue witlo ,old '1iDed ClIP - remo...we ..... 
bottle. 

IS 
CALORIS il as indi.­

peusable as ice or fuel and 
laves ill cost many times 
in a year. 

There are 10 many dif­
fereDt, disliDct, convincing 
and self-evident facts-so 
many economical, practica­
ble, CODvemeDt ules for 
CALORIS - that it requires 
a little hooklet to tell you 
all. Send for it. 

All dealer. will eveR­
taally sell CALORIS be­
caule of merit. If your 
dealer offers a sabst!­
tate, order direct - we 
will prepay delivery to your 
home on receipt of price. 

f"'iiiii;;;;;:::;:��������;1�1�8�_��1_25 foot launches at proportionate prices. All launch .. 
fitted with two cycle reversing engines with speed controlling lever ; simplest; 
englno made; starts without cranking, has only 3 moving partl. Steel row· 
boats. t20.00. All boats fitted with water-tight compartments; cannot sinc, 
need no boat; house. We are the largest manuf.durers ot pleawure boats in 
the WOrld. Ordon filled the day they aI's received. We lIe11 direct; to user, 
cutting out all middle-meo's profitl!l. Free Catalogue. 

Michigan StHl Boat 1382 JeffersGl an., D,troIl. Mlch. 

THE MOTORCYCLE 
has "arriVed." It is perfedly pradicable 
for any man capable of riding a bi­
cycle and will carry a single passenger 
as fast and as far as an automobile. 

The Greyhound 
is as good as the best in material. workmanship 
and reliability, and is absolutely the simplest 
and mOlt comfortable motorcycle in the world. 
Correspond with us about any motorcycle 
matter that interests you, either as rider or 
dealer. Catalogue free. 

THE AUTO-BI CO., 1450 Niagara 51 .• Buffalo, N. Y. 
Oldest American Motorcycle Makers 

"POROX" 
Storage Batteries 

The best for il<Jlition and li"ht. 
No loss of current. Ahsolutely 
����

l
�a���i!:f.ar��

t
n����l!����� 

hour battery. p .. lce 821.00. SI3'1U1 Jor catal.oque 
ALBERT MUllER 

145 West 49th Street, New York 

$3 .50 A Backus 
Water Motor 
For Polishing, Grinding, 

and Power 

" The Motor of lIerlt " 

The Man Who Pays 
For the Motor 

Should get Good Material 
aDd Workmanship. 

Cushman Marine Engines 
ha\·e ground cylinders, pistons, 
pislon rings, e r a  n k shafts. 
Clan'" and piston pins hard­
ened. The only 2-cycle engine 
wltb adjust.a.bJe gas tight bear­
fngs. All p a rts are inter­
cb.angesble. 

Get a catalogue if interested 
tn engines from 2 to 15 H. P. 
CUSHMAN MOTOR CO. 

2026 N Street.. Lillco .... N .... 

METAL POLISHES.-FORMULAS FOR 
Putz Pomades. Pa..tes. Liquids. Powders and Soaps. for 
POlishing metals, are contained in SCIENTIFTC All EUI­
CAN SUPPLBblENT NOB. 1 '..!�:J. 1 ':l�8 a.nd I �N9. 
PrIce 10 cents eaca tram tbis office and all newsdealers 

Musical Tubular Bells 
Highest Mechanical and Musical Art 
Have you a taste for MUSIC? 

��!:!:���r�\'�t[:gdln�?t\�il!:o:g� people bave had their salary in­
creased five told by using our 
Musical Novelties. Can be learned In hours wbere ordinary 
instruments takes months. 

Send for our new l00-pa.�e Illustrated. 
catalog free. Also 24 pages standard and 
ItOpular sheet music &lTAnged for one or two 
poople, showing how to play our instru­
ments, for 114 cents tn stsmps. 

S. C. DEAGAN . 
2161 No. Clark St.. Cbloa&"O, Ill. 

How to Build a 5 H. P. 
Gas Engine at Home Scientific American Supplement 1 0 8 '7  gives a full account of the making of 

an alternating current coil giving a f>.incb 
spark. 

Scientific American Su pplement 1. 5 2'7 describes a 4-inch spark coil and con­
denser. 

;gre:�m�� :::�g�:�:: E: �·ao�;��
r
. : : : : : : :  m:��� · CaD be screwed 011 &111 faacet 

�;re:ml�� ::::��:�:: � .. t. ���:��� : : : : : : :  m:�g� BACKUS WATER MOTOR CO., Newark. N. J. 
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In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. I,ake describes sim¢y 
and thoroughly how a five horse power 
gas engine can bp. built at home. Com­
plete working drawings are published, 
with exact dimensions of each part. Price 
by maitfor the two Supplements, 2Ocents. 

Scientific American Su pplement 1 402 gi ves data for the construction of coils 
of a definite length of spark. 
The above-mentioned set of seven papers 

will be supplied Cor 70 cents. 
Any single copy will be mailed for 10 ctS. 

MVNN ta COMPANY. Publishers 

56. Broa.dway New York 

Valve, F. T. Reid . . . . . . . . . . . . . . . . . . . . . . • . •  917,895 
Valve, D. T. Williams . . . . . . . . • . . . . . . • . . . .  917,981 
Valve, J. R. Goehring . . . . . . . • . . . . . . . . . . . . .  918,143 
Valve, L. W. Eggleston . . . . . . . . . . . . . . . . . . .  918,301 
Valve, automatic retaIning, Martin & Beas· 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918,179 
Valve cover rln", Blanchard & Darling . . . •  917,920 
Valve, float, J. S. Brennan • . . . • . • . . • • • • • • •  o 918,272 . Valve, lioat, G. J. Griffin . . . . . . . . . . . . . . . . .  918,314 

I Valv�b��a�
a� .,:,.

a
.
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a
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. .  �: .�: 917,813 
' Valve governor, triple, C. H. Hughes . . . . . . 917,946 

BE TIME-WISE-
Keep ThIn •• Mo.;..g. Stamp time, date, etc., 
indisputably on orders, tele�ams, letters, 
cost, time ,md delivery tickets, etc., with 
the Automatic Time Stamp. Durable. 
No rubber or soft stuff. Accurate, re­liable. Write for booklet. A.eDb WaDted • 

AUTOMATIC TIME STAMP CO. 161 Congre.s St., B08ton, Masl. Est. 1880 
Ori2"inators of the art of printiD&' time 

Order from your ;-_______ ,;,;,...., 
newsdealer or from MUNN & COMPANY I �======� Publishers 

381 Broadway, New York 



Scientific American. 

Classified Advertisements 
Advertls!ng In this column i. 75 cents a line. No less 

than four nor more than ten Unes accepted. Count 
seven words to the Hne. All or�er8 mU8� be accom� 
panled by 8 remittance"a Further loformatlOD sent on 
request. 

A LIST OF 1.000 mining and consulting engineers on cards. A very valuable list for Illrcularlzlng. etc. Price $15.00. Addres. Munn &; Co.. Li.t J)epartment. Box '173, New Y orl<. 

READ THIS COLUMN CAREFL'LLY.-You will lind 
Inquiries for certain classea of articles numbered tn 
consecutive order. If you manufacture these goods 
write us at once and we wilt send you the 'Qame and 
addre,. of the party desIring the information • .  There 
18 no charge for this service. In everY case it is 

necessary to give tb e number of tbe inquiry. 
Where manufacturers do not respond promptly the 
InquirY Dlay be repeated. MU lli N  & 'cO. 

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

" HOW TO SUCCEED AS AN INVENTOR." 100-
page book written by an expert. sent for two stamps 
Address Goodwin B. Smltb. No. 700 Stall'ofd Building. 
Philadelphia, Pa. 

Inquiry No. S941.-For manufacturer. of mao chinery for waking 1Jy screens. 

Cb��:'}��Yb�kl�:!�O��;�8�aIi't�
a
�b';.J"i'�f'::; To be work.ed by·two or tbret1 men. 

fnquiry No. S944.--For tbe address of the manu­
facturers of the King or lever collar button. 

nJi:.3::srlr �8i::�·.�r��b:::�!}��t��':f�7 s?�g���� 
B US I N E SS O P P O RT U N IT I E S. 

.I.. p. m. for wheels 5 inches dIameter. 
Inquiry No. S9iiO.-For manufacturers of ma­cblnery lor the production of Coquito. Palm. Ballosa. 

and Mame seed or nuts. W ANTED.-Quick selllng specialties for lIIlents. We 
have ODe of tile la�est Bellinll organiza.tions in the 
world bnt, need new. salable goods. Manufacturers 
having such an !!rticle. but laclting orlZanlzation to pU8h Inquiry N o. !i\9iit.-For manufacturers of m .... 
It properly. should write us immediately. Establlsbed chlnery for making milk bottle sanitary IIber caps. 

: over 25 years. Our sale8men cover U. 8., Canada and Inquiry No. S9ii2.-�'or Hrms making apparatus 
:rJ:::J.El�.r�:�':r��r��-:Co!Xp��;I,vI��fa��p�Yll. ��: for using oU fur fuel under 8 steam !)oller instead of coal. 

inquiry No. SS6S.-Wanted to buy nickel old for Inquiry No. S9ii3.-For manufacturer8 of water buttons. turbines. 
A RESPONSIBLlll PF;OFESSIONAL MAN and I.... 

I 
• . 

boratory worker invites attention to a new artificial nq�lry No. S9!14.-For m�chlnery used in mann-
material .  analogou. to celluloid. zylonlte and tbe like. factunng collar bnttons. 
and whlcb would soom to be adapted to a· varletY!'h In- .. Inguiry No. S9iiii.-For ll machine to extract the 
���t�:�uWri;�tte�

a
�r��,:r!� :;:�:::. ���r:S���de:ge [ small kernel frolp. the pea-�ut. 

. Is Invited. Addre.s Box 233. Higganum. Conn. InlJ.uiry No. S9ii6.-For m!'ker. of wo�d dl8tillir.g 
' I • N SS"""" F f t e of convex I macbmery. also makers of pbllosophical lustruments nqn.r� o. , , .- or manu Be ur ra and chemists' hardware. glass for pIctures. 

MY BOOK • • • Building a Busines •• " te)ls how. mail aJ�:��: eif:';r :rl�e!;'j; ::�
t
�� s6"e'!�::a�ct urer. of 

order �nc.1 business can be started With capital of 
fi9sth:! . . £�gel�'t"M:::.eJt.l ���1:.�'l:�. dollars annual

ly. 
so�'}3&�?o.� ':an�,:;g���ro�h:':fe%��o�f 

c:,�I'i.r�'!'n
d
d 

Inquiry N o. SSS�. - For manufactnrers of the cu1fs. 
U Mystenous BaJl " like that of ·Mr. Lepere's-a man iu Inquiry No. 8961. -For the manufacturers of 
a ball. imitation pearl8. 

PARTNER WANTED.-Wlll lrlve any St .. te in UnIon. 

��� t�:!'���t�
tb

i�S': f�r'ih��
a
i!.%r:i.S:t\���".Jr!�s 

J. G. Kerr, Ionia. Kans. 
Inquiry No. "'S�.19.-Wanted to buy a macblne which breaks and divides apricot stones. 
CAPITAL OR MANU�'ACTURER DESIRED.-Pat­

ented window frame, etc. , for movable shade Toller. 
Royalty and lump 8um. Addre •• G. K . •  Box 77"&. N. Y. 

Juqniry No. SS94.-For manufacturers of an auto­matic camera for making photographs on pin trays. etc. 
HALLAS.-Oev Tjiauw Bl ln Bandoeng, Java, desires 

to become agent' for manufm of auto cars ana wagons. 
Inquiry No. SS9"), .-For the manufacturers of tbe 

U Lid on " can opener. 
PATENTS BOUGHT. sold. capltal lntere.ted, articles 

�:::���rr::aiJ&_����io�:13��:�;'�f:�h�-:�b:'���: 

PAT E NTS F O R  SA L E .  

eJt°:o.Sftl:::cg;,��eN!s�';n9J"j�et?����lr:; 
sible and expansible. of IZroot merit. Cbeap and durable. 
Schrag &; Murray, tJ Macdonell Ave •• '1'oronto, Canada. 

Inquiry No. S904.-Wanted to buy new or second 
hand maohinerYIor maktDll " bow type." mouse and 
rat trap SpriIlll8 and wire parts. single machine or fuil ontllt. 

Inquiry N o .  S962.-For the manufactnre Of the 
different parts of vacuum 8ystemtt sUCb &8 electric motor and pumt-8. 

Pi�:':,�i�y No. S963.-Wanted a macblne for wrap-

iIl�i�'wJ�t�:.; h�?4.-For address of parties making 
Inquiry No. S96ii.-Wanted the address of the Dirt .\lover �agazlne. 

cJ:e���PM��; Jt�66.-Wanted the address of tbe 
Inquiry No. S967.-Wanted to buy cheap grade of cotton by tbe bale. . 
Inquiry No. S96S.-Wanted to buy a macbine for crushing and grinding tobacco stems to a pOwder. 
Inquiry No. S969.-Wanted machines that make accordion dress plalting ·(steam). 
Inquiry !IIo. S9"),O.-For manufacturers of equip­

ment for denatured afcobol. 
Inquiry N u. 89"),l.-For manutacturers of a metal placket fastener for women's skirts or a metal fastener for the front of men's trousers. 
Inquiry !'io. SO")'2.-Wanted to bny complete ontllt for making meat hooks. • 
Inquiry No. S9"),3.-Wanted to bny a gasoline en· 

r.:t�J!t�:���m��&::,awo�� Pt�t �� ��::rg;'��y ��':i mechanic. 
Inquiry No. S9"),4.-For address of firms Inter. e.ted il), lIbhlng reels. FOR SAf.E -Patent No. lJ04.m. Bullet mould. Prac-tical and etl'ectlve. It. lntercbangeabllity wilt make it a Inquiry "No. S9")'ii.-Wanted the address of the 

g��=o���
t 1�1�t�u��t. "6:r&n�",!-:;! �rcfi�lIeman. builders of moving stair cases. 

fO�n��:;'��it
�.t!S.-For a dealer In tapes and cords 

FOR SALE.-Patent No. 68.450. .. Den·Dron." N .... �':.W;� r
��:::''1�t'::: p��Wc�r:;:n:J:rre: 1rtM�c�;lUO Tremont Street. Roxbury. Mass. . 

Inquiry No. S909.-For a machine to paint sbade or blind rollers. 
FOR SALK-Patent No. 48'-703. An Improved pool and billiard cue tiP. built tapered dove-tailed style. Needs no repairs. $imply insert new tip whf'n old one wears out. Manufacturers and players get the tip 

tbat win. tbe game. A sk for .ample. �'or furtber 
f>a�!�.u�':,r; 2��d

A�l:!�t;::t:p':-3.'ation address William M. 

Inquiry No. S91S.-i<'or manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug." 

FOR SAL1'l.-French. AustrIan. Bel/dan and Spanish 
patents on usefui device which has large sale to banks 
and public in America. For furtber partIculars address 
•• Device," Box T7a, New York. , 
. Inquiry No. S921.-For tbe manufI!cturers of gilt 

paper 
FOR SAL E.-Patent '170,716. Most scientific Onger· cramp preventer. easy writer and Hnger-rest penholder. Write with It all day. and your hand never tires. Ad­dress J. Engel. 711 Eighth St . •  Milwaukee. 
Inquiry N o. S922.-Wanted the address of Wortb­Ington Boller Co. 
THE PATENT RIGHTS In U. S. of "Locke's Wire Strainer" for $1.� cash sale. O:ffers from bona tide man­ufacturers to make on royalty will be considered by 

Duncombe. Hobart. Tasmania. 
WANTED at once otrers from reliable firms in Canada. to manufacture in Canada Locke's Patent Wlre 

���ti-�' �c:m=bi,°:rf��:�i,v�ar�:a� rights in that 

Inquiry No. S92S.-For the manufacturer. of a steam rotarl excavator a. d�8crlbed In the SCientilio American � December 12, 1008. page 34:7. 

H E L P  WANT E D. 

LOCAL REPRESENTATIVE WANTED.-Splendld Income assured right man to act 8.S our representative after teamInl{ our busines8 thorouJlhly by mail. Former experience unnecessary. All we require is honesty, 
ability, ambition. and Willi�ness to learn a lucrative �:��r�::i o���!��liDfcn'o� m::��

n
:our ;��i�� a:, :�i tnto a biJ{ paying ba�rne8s without capital and become Independent for life. Write at once for full par. 

ticular.. Address E. R. Marden. Pres .• The National 
��i\'g:;,'":.t��s=�:.'i'J:<'C?ompany. Suite 378. Marden 

tb�
n*,!!gn 1'!;rti�ifJr;,:-�g; Cg:-f�ssr.!'ri:.��nufacture 

ce:�.;:,Te��;'s�c�rJ'u��'g�'i.'i.�Fa8�:."i�':.fc.c��: perit"Dced on gasoline motor work. capable of orQ'aniz .. tng and direcUrut corps of inspectors. Good permanent 
����0�!�[�N�tX'J'�·es�tr��11'i,'".e:e�r:u=I���c'f.-�� 

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

COMPLETE LISTS of manufactnrers In all Unes sup­plied at short notice at. moderate rates. Small and 
�r,:;��s li:t��J':t

m
�

ed
o�rai��

er
h�

t a�����.PriCX�dr�:; 
Munn &; Co .• List Department, Box 773. New York. 

Inquiry N o. S936.-Wanted macbinery used to 
��CiP: a::�aS:.per pencils in the manner that paper 

UNI'I'ARIAN LITERATURE. including sermon. and weekJy publications, 8ent free. on llnpHootion to Miss Peck, 106 Ueorge Street. Provideuct'. 1. ... �. 

Valve grinding device. R. H. Hazeltine . . . .  918,050 
Valve regulator. G. R. Miller . . . . . . . . . . . . .  918,072 
Valve reseatlng machine. R. H. Hazeltine . . 918.049 
Valve, rotary. A. D. Catlin . . . . . . . . . . . . . . . .  918.004 
Vamp folding macbine. B.  A. Slocum . . . . . .  918,383 
Vault. burial . C. K. Haw . . . . . . . . . . . • . •.. .  917.943 
Vault. burial. A. F. Tarr . . . . . . . . . . . . . . . . 918,393 Veblcle brake. H. Copeland . . . . . . . . . . . . . . . .  918,129 Vebicle door. G. E. Seidel . . . . . . . . . . . . . . . .  918,204 . 
Vehicle spring. R. Lancaster . . . . . . . . . . . .  917,953 
Vehicle umbrellas and canopies, supporter 

tor. H. L. Johnston . . . . . . . . . . . . . . . . . .  918.056 
Vebicle wbeel, G. W. Morris . . . . . .  917.883, 917.884 VelOCipede saddle. F. H. Wilson . . . . . . . . . . . .  917.982 Vending macblne, W. C. Briggs . . . . 917.997, 918,416 
Vending machine, coin controlled, J. L. Weed . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  918,107 
Vending machine coin controlled mechanism, M. O. Anthony . . . • . . . . . . . . . . . . . . . . . . .  917,986· 
Vessel. beating. E. M. Leeper . . . . . . . . . . . . .  917.954 
Vessel propelling apparatus. J. Eluitr . . . . . 917.935 
Wagon body. Melrose & Oversblner . . . . . • . .  917,960 
Wagon brake. J. H. Huebn . . . . . . . . . . . . . .  917,945 Wagon. composite road. R. Jonas . . . . . . . . . . 918,161 Wagon. hand propelled, N. Tbomas . . . . . . . .  917.910 Wagon jack. D. A. Gllcbrist . . . . . . . . . . . .  , .  918,141 Wall bracket. adjustable. A. W. Browne . . .  918,276 Walls, underpinning and supporting, T. K. 

Tbom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  918.100 
Wasblng macbine, L. M. Wllson . . . . . . . . . . 917,826 
Washing machine, D. H. Ba.ebore . . . . . . . .  917,990 
Watcb . movement. Nutting & Smith . . . . . . . . 917.788 Water closet. W. E. Gibson · . . . . . . . . . . . . . . 918,036 
Wa ter cl08ets with soil pipes, pipe for con· 

necting. W. A. Fleming . . . . . . . . . . • . . . .  918.137 Water heater. M. Greenberg . . . . . . . _ . . . . . . . .  918,038 
Water jacket. C. W. HaWkes . . . . . . . . . . . . .  918,047 
Water meter, C. & C. A. Lory . . . . . . . . . . . . 918,176 
Water motor, W. C. White . . . . . . . . . . . . . .  917,917 Water power gathering. developing, and manifolding device, S. S. Leacb . . . . . . . 918.173 Water purillcation system. J. F. Wixford . .  917.918 Water purifier, H. G. Dlttbenner . . . . . . . . . .  917,933 Wave meter, Hertzlan. C, D. Babcock . . . .  918.256 Welgblng apparatus. automatic. H. W. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917,882 
Weigblng macblne, J. C. Grabam . , . . . . . . .  918,442 Wbeel. J'. J. Scbmitz . . . . . . . . . . . . . . . . . . . . . 917,967 Wheel. R. C. Blean . . . . . . . . . . . . . . . . . . . . . .  918, 1 1 8  Wind engine, E. W. Aller . . . . . . . . . . . . . . . .  918,252 
Wind screen, E. K. Conover . . . . . . . . . . . . . . . 917,752 
Windmill, T. O. Harstad . . . . . . . . . . . . . . . . .  917.942 Windmlll, W. S. Pope . . . . . . . . . . . . . . . . . . . . 918,364 
Winding frame, automatic, F. Baum . . . . . . 918,116 
Winding Indicator, watch. L. L. D. Elder-

kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . 918,132 
Window and sbutter lock. W. A. Jordan . . . . 918.327 Window attachment, W. Brown . . . . . . . . . . . .  917,747 
Window construction", fireproof, J. G. Specbt . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  918,213 
Window opening and closing devIce, auto-

matic. L. O.  Kemp . . . . . . . . . . . . . . . . . . 918,163 Wire stretcher. G. A. Linn . . . . . .  , . . . . . . . .  917,879 Wool washing machine:s, regulator for, F. L. Furbusb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  917.936 Work bench, carpenter's, A. R. Humes . . . .  918,155 
Wrench. C. L. Stewart . . . . . . . . . . . . . . . . . . . . . 917,904 
Wrencb. H. F. Howland . . . . . . . . . . . . . . . .  918,450 
Writing machine. L. C. Myers . . . . . . . . . . . .  918,354 Yarns, tissues, etc. , obtaining gotfering ef-tects on. C. T. Tredup . . . . . . . . . . . . . . . .  918,397 Yeast separs ting and washing apparatus, Selg & Gnntrum • . . . . . . . . . . . . . . . . . . . . . 918.096 

DESIGNS. 
Cabinet. sewing, H. R. Miller . . . . . . . . . . . . . .  39.91 8 
Card, menu, M. Altman . . . . . . . . . . . . . . . . . . . .  39.912 
Dish or similar article. covered, C. J. Ahren-

feldt . . . . .  " '  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,915 
Display case, C. E. Scbatrner . . . . . . . . . . . . . . .  39,917 
Paper, box, O. H. Bowman . . . . . . . . . . . . . . . .  39,913 
Paper, box. M. Simpson . . . . . . . . . . . . . . . . . . . 39,914 
Pl o te or similar article. C. J. Ahrenfeldt .  . . .  39,91 6 
Shoe. G. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,9111 

POW E R  R EQ U I S I T ES 
fa ��e;!:d�bf�n;.!::.� runs reliably, requires leas' attention and 

The simple, powe� 

Over a hundred ideas of successful business men 
and accountants, proved out by many progressive 
fums, are contained in our new bonk, 

I .  H. 'C. 
meet tbe requirements. �:::ted a;: all=��r 
cal t>lIrposes-a style 
and size for evel'y ser­
vice. 

Casol i ne E n gi nes 

"A Better Day'. Work." 
Though these systems have been evolved by users of 

DU' . RRta\Uff:.HS· Addlnf 8JId 
g 

. 
V U . _ . ' Listlog Machines - - - � 

you will lind they will save time and expense in 
your office, even without a Burroughs. 

T h i .  busi­D e  • •  b ook will be .ent free to aDY buaiDesa man or employee. Please write on 
)'ou� 6rm·. letter 
head. and Slate 
nature of busi­
neoa and size of 
oIficeforce. Also 

Vertical. 2, 3 and 25·H. P. 
Horizontal (portable and statfona.ry), 4, 6, 8, 10, 12, 15 and 2O·H. P. 

· .. k for informa­tion reaardinw the Tune. Work 
and M o n e y ­
S a v i D II  Bur­roughs Ac:lding 
and Wstinll Ma-

t�r o�f."[�.IA-:'!;�; !'rile for catalog. 
INTERNATIONAL HARVESTER CO. OF . AMERICA 

Uncorpo:rated) chine&. . 
1 5  Harvester Bldg .• Chicago, U. S. A. Burroughs Adding 

Send for our free Boat 80 
Machin. Co. 
89 Burroughs Block 

"o,,�It_ MIr.hTP.'an 
Do not think of buying a launch until you 65 High Holborn 

London. W. C ..  England 

see our Four Launch HOW TO MAKE AN ELECTRICAL 
Bargains 

Only$121 fot 
this complete · 

1 6  foot launch.' 

Furnace for Amateur·s Use.-'l'he utilization of 110 volt electric Circuits for small furnace work. By N. -Monroe Hopkins. Thi. valuable article i. accompan ied by de· tailed work.ing drawinJ!:s on a large scale. aIld the fur­Moe can be mnde by any amateur wbo is versed in tbe use of t<>ols. Thl8 article Is contained in SCIENTIFIC ��E:"�i'; itIfr';.��tM6't.�11Il1N�·rl���y. :::
e
Y��1J:"CIf;: or by any bookseller or newsdealer. 

2 � H.P. guaranteed. self-starting engine. 
$144 for 9% mile per hour "Speedaway." $ 1 53 
for canopy topped "Winner." $ 1 60 for Auto­
topped 3 H. P. "Comfort." All 1 6  feet in 
length. Engine result of 30 years' experience. 
Weedless wheel and rudder. Shipped imme_ 
diately. Money back if not as represented. 
SendpOsiallorour hand.omecatalog lodav-il'. agem. 

A SUBSTITUTE FOR A COSTLY TOOL · 
to<trw!tlt!���.J'�t: :�.,oe'i��e"�t�: &:�\':,�� _ Rul ... Made from steel. ca.e hardened. accurat ely Ilrnund. One pair weighs only one ounce. �� Can be put on or oft' almost In-• stantly . . May be u.ed wltb 

C. T. WRIGHT ENGINE CO. 
603 Washlngt.on Stree., 

Greem;m .. , Bleb. 
combination square blades. or with any stratgllt rule with accurate results. Price 

per pair OOe. Stmd tO'l" 232 page catalog No. IS-B. 
THE L. S. STARRETT ()O., Athol. Ma.8., U. S. A. 

No Boats Like Mullins Boats .,_'::::'y'!'J''::'�::'?o 

What 
Collier's 
Controls 
and What 
Collier's 
Offers ' 
Advertisers 

Built of pressed steel, and fitted with large air chambers like life boats. They are 
absolutely �fe-never leak-crack-dry out-warp-or &:ink-and las' a lifetime. The 

ideal ::� f:ill=-�t:!nt;!;;�t:.
m

4����� Il;�����c.mo'= boats and marine engin8a tells you all aboui OIlI' 1909 Models aud what exceptional values they offer at very -reasonable 
prices. Beiter write for a copy today. 
W. H. Mullin, Co. , • •  8 Franklin Street, Salem, O. 

IN no other magazine d u r i n g  
. 1909 will b e  found the Draw­

ings of Charles Dana Gibson, 
Parrish, and Frederic Maxfield 

R e m i n g t o n ,  t h e  S h e rl o c k  
Holmes Sfories o f  Conan Doyle, 

- the Poems of �udyard Kipling, 
the Commentary on Outdoor 
Life of Caspar Whitney. The 
work of these masters in widely 
separated fields will be read and 
enj oyed exclusively in the half­
million families to which Collier's 
goes every week. 

The story told In your 

this advertisement goes to 

same half-million families­

families where good things 

MER-In literature, art, and 

CHANDISE are appreciated 

to the pOInt of posseSSIng. 

E. C. PATTERSON 
Manager Advertising Department 

NEW YORK CHICAGO BOSTON 'TORONT� 



Scientific American 

Highest 
Standard Horse 

Power 

This Is Quality In - -
� High Wheel Car 

Automobile expens appreciate bow m'lch it costa 
us to make tbis car the very birbest standard of its 
type. If you 3re not an expert on materials and 
construction you should read our catalog before buy� in£' any high wbeel solid tire runabout. To make 
this simple to operate and permanently satisfactory 
car costs us more per car in tbousand lots than 
others fet witb large profit on one car sale. 

But find out where you fet your money-worth at 
a reasonable price in 

�v�n���:; S c h a c h  t r - - - - - - - - - - - - - - - - - - - - - ---
I 

To Remind You 
I 

Schacht MEtr. Co. 
I 

2700 Sprintr Grove A.e., Cincinnati, O. 
I 

Send me your Automobile Cataloit. post paid. free. : Name . • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • •  

I Ad::!ress • • • • • •  o • • • • • • • • • • • • • • • • • • • • • •  0 . 0  • • • • • • •  0 

W ANTED. ASSISTANT CHE'lI�T at $2.000 per 
Bnnum9 �aval Proving Ground, Indian Head, lId. A 
competitive examination will be beld simuitaneously 
at the 1Savy Yards, Boston. )las8., Brooklyn, N. Y .. 
ro�illl��I:�t'!i ab��e

a
��si;y��

bi
'1��ncRio9;s }!1r. 1g" 1�: 

dressed to the Commandant of tile yaJd at wllich t h e  
appli cant de�ures to he eXamined ann must b e  deltverec.l 
on or before Friday. lIay 7. 191f.l. 

LET US  B E  YOUR  FACTORY 
STAMPINGS, MODELS, EXPERT WORK 

TJlE G I.ORE �rACJfr N .;  AN D STA M PING CO. U'lO JlAmliton ""' ..... Cl('vl"lnn.d. O. 

TRADE MARKS. 
.-\ hn,sin�. crushed steel. PittsburJi: Crushed 

Ste,,1 Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:l.�81l 
Antbie)lIic :o:iahes. Eo Biscbofl' . . . . . . . . . . . . .  7�,:.n8 
A:sbl'stos slat<'·l ike buildillg ruutl't'ials, tire-prouf illsulating'. l'ni teu At:ihe8hls Co . . . . 73.:HO · 
Boilers, Xew Orleans At-ill & I:'l'l'tlllz(>l' Co . . .  7a,;t�j 
Boilers, :\ew York Central 1 1'1)11 ,,'ul'ks Co . . •  7a,;t�s 
Bolts and SCl'l'WS, Buffalo Bolt Cu . . . . • .  , . . •  73,;)56 
Buuts and shoes, leatllel', Bl'l:ltl1ey & )let-

eal f Co. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  73.31!) 
Bouts and shut'S made wholly a l id i n  p;lrt 

uf leatbe r and cloth. wnwen's and 
misses' . . :\JoluHfnock Shnc Co . . . . . . . . . . . . 73,336 

Boots amI shoes, to)) facillg's and stay::; for, 
J. G. �IceHrtel" Co . . . . . . . . . . . . . . . . . . . . .  73 .3GG 

Brooms amI urusbes, Amsterdam Broom Cn . .  
73 ,:3UO, 7�.:11 2 

�:;';';�:: a�;�I I��U���:�;U:\'��lI;�:�
k

iai · C;·�;l;'; · i;;,: n:::� 
Cake, spong-e . A. Lansing . . . . . . . . . . . . . . . . • •  7:t:{70 
Candy, coeoannt. AmeriC:Hn Cal'illol'l (,'0 • • • • • •  7a,aD-t 
Cement. Portland. Dixie POl'tllllul C�mt.'Jlt Co . 7:Ut:!5 
Cbemicals, certi,in,  \Yestf'rn ( ; I'ocer ('u . . . . . •  7�,;.m� 
Chocolate and cocoa, Pennsyl\'"unia Cboeolate 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73.37ll 
Choco1ates or ('hnc:olate candies, Adams Ar� 

good Cbocol. te Co. . . . . . . . . . . . . . . . . . . . .  73.�n3 
Cider, John C. �[ol"gan Co • • . . . . . . . . • . • • • . . . .  73.367 
('igars. ('. Singley . . . . . . . . . . . . . . . . . . . . . . . . .  73,401) 
Coats, legg-ings. o\,f'l'�ait(>1's, �nrl sfilHIals, 

stockinet and Jrrser, I. Goldberg . • • . . . .  

Coffee, Heufl'o Bros. Co. . . .  , . . . . . . . . . • . . . .  

Cork. nrtificinl . C rowl) Cork & S<>al Co . . . . .  . 

.f:n�illes. explosive. S. �I. JOHN; ('0 • • • • • • • . . .  

Figs au({ dat(!s. Smyrna Prnit ('I) . . • • • . . • • • •  

Flour, whent, )1i��n\1ri Yallp." ::\lil1ll1g Co . . . .  
Flour, "'heat ,  "'(\�tt'l'l1 Rtal' :\Ii ll Co . . . . . • . . .  

Flour. wbent. A .  R. ::\[d'l'i11is & Son . • • . . . .  

Fnotls. cf'l'tain, Xn titlllal (; l'ot'l'r Co, • . . . . • .  _ 
Fnods, cel'taill ,  Strohmeyer & Arpe Cn" 

73.:\20 
73.��2 
7�.a22 
1a.3S:1 
n.�S7 
n. :171 
7:t:1ftl 
7:l.:m2 
73.372 

7:3.385, 7:1.:��r, 
n l'ape jnict'. C'alwtl Pl'ndlld� Co . . . . . . . . • . • •  7:L:\;)O 
1 � 111U, l'f'fillPU. Uo;n'I's, I J nlloway & ('0 . . . . • . •  7:3.�.J:! 
Hair ttlnil' })t)w�lprs. nolJt'l't Low's Son & 

Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73.341 
Hairpins, ('utnh�. hal'l'pt h'� . halld.'alls, aurl 

hail' Ol'lIall l('llts. ;\('wark Tortoise Slit'll 
�oyelt.,· Co. . . . .  , . . . . . . . .  , . . . . . . . . . . . . •  73,37G 

lIan(ll�f'l·l'hiefs. cotton aIHI linCH, Ben Strauss 
Co • . . . . . . . . . . . . • . . . • • . . . . . • • • . . • • • • • . • •  n.�1 7 

IIl�E'ct exterlllJuHtOI'S. F. 'Yare . . . . . . . . . . .  , 7:3 ,352 
Knit cotton ulHl woolen undt'l''''f'lll', lllt'n's. 

wllmell·�. am1 ehildl'{>Il ·S. Tooth!. "�'rheeler 
& )lott('1' :'.le1'cfintile Co . . . . . . . . . . . . . . . . .  7:{.3.J1) 

Laooers. (·dell WMks . . . . . . . . . . . . . . . . . . . . . .  73.348 
Linimf"nt fnt' intC'rnal and exh'rnul w;;e, O. B. 

R;lkeL' . . . . . . . . .. .. . . . . . . . , '  . • . . . • . . . . . . • . .  

Liniments, E. R. Hall . . . . . . . .  " . . . . . . . . .  . 

I..ininlf'nts fnl' ('xh'l'lIl1 l U�t. ... . C. E. Farnum . . . 

Long cloth. A . L. llt'id & Co . . . . . . . . . . . . . • .  

::\[eoiC'ine for' cf'rtain (lisP(1:'-;(>s. J>ike Ih'ug- Cn . 
::\ledidne for dlills, f{'Y(lrs. amI colcls. tonic. 

n.:l 1 4  
7H ,:t30 
7:1.:126 
7:1. :108 
7;),:)2-1 

H. Tonic Cn. . . . . • • . .  , . . . . . . . . . . . . . . . . .  73,331 
Milking machhws find parts thereof, D. n. 

Burrell & C o .  • . . . • • . . . . . . . . . . . . . . . . . . . .  73.357 
Music rolls, pel'fnL'ntNl, Stancltl.l'u :'.lnsic Roll 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n.�H 
Oil. certain. A .  �(·hmitz . .  , ', . . . . . . . . . . . . . . . .  73.:mV 
Oil U'sed a� a food, cotton 8(>�d. AUH'l'i('an 

('otton Oil ('n. . . . . . . . . . . .  , . . . . .  7:l,:lr.-l. 7:.l.:m::. 
Oil used as a food. refined ('tWH. "�f'sson Co.  7:l.:lnn 
Paints, aspbalt ba�('. Paraffine 'Point Co . . • •  73.:1nl1 

"'AD£:'I4_LI1'TLE HETTER. THAN SEE".� IiF£F.SSARY"-··LQOK FOR THE WATER.MARX" 

:rHf; STAND.4RLJ PAPER J.·OR flUS/NESS STA TIO.YER Y -"LOOK FOR THE WATER·,VARK " 

" CASrE'££' " IrnLt>j 
Drawing. Copying and Ink Pencils 

are the finest production of a house that has been manufacturing the highest grade 
lead pencils for 148 years ; and has earned a reputation for excellence that has 
made the A -W FABER famous all the world over. Sold by all sta­

name of • •  tioners and dealers in artists· and drawing materials. 

Samples worth double the money will be sent you on receipt of JOe. 

A. W. FABER 49 Dickerson Street, Newark, New Jersey nONT LET YOUR PATF:�T LIE I DLE. We'll make 
-dies and tf)ols and manufacture your article ready for 
market \Vrlte now-don't delay. Southern �tamptng 
& Mfg. Co •• R. S .• Nasbville. Tenn. Pt'rfumes. Tiolf't. S('himmel & ('n ,  . . . . . . . . . •  73 , 3

.J3 1 �===========================================� Photographic mntC'rials, sensiti zed . ro�itype 
('0. . . . . . . . . . . • • . . . . . . . . . . . . . . . . •  7O.:1R1. 73,397 -

Corlis. Enginest Brewers' 
and Buttler .. Macbinery. THE VIL'l'Jo:n 

lI t·G. CO .• 899 Clinton St., Milwaukee. WI •. 

MODELS " EX P E R I M E NTA L W OR K .  
Inventions developed. Special Macblnery. 

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

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS I"< CO •• 228.229 Soutb Street, New York 

H O E FT &. C O M PA N Y  
Ole !lakers, Bod("1 Mnkers, MuhtnerT Rnild .. rs, Pnneh Pretllu, 
Light and Uc-avy Stnmpings. 1�'O �llch12M St .. Chicago, Ill., U.S.A. 

DIE MODELS SPECIAL 
W O R K  TOOLS MACHINERY 

NA TIONAL STAMPING AND ELECTRIC WORKS 
153·159 S. Jefferso. Slreet. Chica�o, IU. 

Photographs anel l'Pprodnctions of photo­
grnph!;. ",Y. l\.L ,Tohnson . .  , . . • . . . . . . . . . .  7:l,:l�� 

Pianos and organs. S. �. Swan . . . .  73,3RR. 73.38V 
Potato chip:,> nlHl peanut huttel', A .  C. 

I,rumm & SOil . . . . . . .  , . . . . • . • . . . . . . . . •  

Pmnlpl', antt�(ll'tk tooth. E. "T. OlllC'Y . . . . . •  

Pnwrler. tal('tlm. I�alllhf'l't PharJlHH'al Co . . .  . 

Powder. tooth. r. E. TuttII' . . . . . . . . . . . . . . .  . 

Razor� a 11(1 �he:l1'�. E. IInnolcl . . .  . . . . . . 

Remf'dy for certain diseases, Chester Product 

73.360 
73.378 
n.n�� 

Z�·��� , 3,3(1.) 

('0. • • . . • . . . . . • . . . . . . . . . . . . . . . .  . . . . . . • .  7O.�21 
Rf'mpoy for rheumatism. L. Benoit . . . . . . . . . .  73.:n R  
RPlllf'dy for rh�Hmati8Il1. H .  ::\f. Stnlllg'f' . . . .  73,345 
Roofing, composition. Hutti� �J:l llllfactUl'ing' 

('0. . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . • • . • . .  7n.n�2 
�aln's, hl'fllillg', R n. Danis . . . . • . . . . . . . . .  73,32:3 
Shirt�. dress. n{'gll�p('. and work. Hawley, 

Fol� lm & RnlliJ1ll1� . •  , . • • • • • • • . • • • • • • • •  73.30-1: 
Shoes. lpatbE'r nl.' [)artl y lpatber. PingTf'e ('n . •  73!340 
Silk o.1'f'ss gno(l�. Valentine & BE'ntl(>y Silk 

Co . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7�.�5' 
Spark 1l1\1J!�, ()ilk(>� & Dnw Co . . . • • . . . . . . .  , .  7:1.377 
Stereo!"copcs. "-. )1. Johnson . • • . • . . . . . . .  , . . .  7�.:1fl..Q. 
Stog-it.'::-;. A. HUl'wit? . . . .  , . . . .  , . . . . .. . . . . . . . . .  73.0n� 
Ston' hlaekiuJ;t. Sownu'r & Gott�('hal('k . . . . . . 7:1,��" 
Sugar. corn. ('01'11 rrll(ln�ts R{'fining Co • . . . . .  7:l':Ul2 
TE"R, N{'"w Orlf'HliS Import Co . . . . . . . . . . . . . . .  7R.:l7-t 
Ten, Rpnfro Rl'OR. Co. . . . . . . . . . .  , . . . . . . . . . .  73.:l!)8 

MARK TWAIN'S 
Complete Works 

TITLES OF THE 
25 VOLUMES 

The lonocents Abroad 
(Vol. I.) 

The Innocents Abroad 

TITLES OF THe 
25 VOLUMES 

MOO  R E �ePti:rl�����:l�;;�.y tJ IPv��I�ti:���l�·e��gt�IJ: 
Tea

'c��
e

�� . .  C.
f

. :.�)�l�.n . .  ��(� . �I.l�l��� .��:·.l��� . .  ��� 7�. :lfiO }� 
( Vol. II.) 
Tramp Abroad 
.(Vol. I.) 

Huckleberry Fian 

Pudd'nbead WillOll 

The Prince and the 
Pauper 

lit. CO. 1111111\11:1 fllill . r�11;1I11 Sj rt'H". I hl"IU!'u, 11, S. \. 

New York Model and Experimental Works 
INVENTI8NS DEVELOPED. SPECIAL MACHINERY 

442 East 166th Street New York, N. Y. 

MOD ELS �ea�.XJi:,� 'lJ�.�':;'V!lft� m�g��� M .  P. SCH E L L ,  1759 Union Street. San Francisco 

NOVElTIES 8: PATEnTED ARTI C L E S  
MA�UF'CTUR[i) BY CO�nACT PU�Chl�G DIES. SPECIAL �.IAC�I�' q v  
E.IiONiGSLOW SrAMP,NG & i �OI WUH'(S. CLEVE L "r, 0 

Thrrud. sewing. Fl)ham Bros. & ('n . . . . . . . . . .  7:3.350 
Tbre.blng machinery. W. H. Butterworth & 

Bro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 .358 
Tires. rubber wheol. Hartford Rubber Works 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73.363 
Toilpt preparation, OSool'l1e, BRUN' & Cheese-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73.339 
Toil{'"t )l1'('p�Hn tinn. cPl'tnin. )Jnx "Blh. Gesell· 

schaft mit h�.ehrallkter HaftllJlg . . . . . . . . 73.335 
Tool�. certain hand. Stanlry Rule & Level 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nAOl 
'Traps and bend�. lpfill. Na tional I.pnn Co . . . .  7:1.R7:l 
rmh1'ellas and parn�nl�. ·W'". H. H('ehlE'r . . . .  , .  73,a15 
L'nrlerg-arment. comhination, Cbnl'Irs R. De 

Bevotsp Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n.�2n 
Valves. fluid. C. E. Xorman . , . .  , . . . . . . . . . . .  73,aTf) 
Vegetnble compo11nd 118('rl as a ca tarrh rem-

edy, W. D. Fitzpatrick . . . . . . . . . . . . • . . . .  73.328 

LABELS. 

"Ceres Flour," for flour, BOOll"nle )filling 
Co. . • . • • . . . . . • • • • . .  " . • . . . . . • . . . . . . • . . •  14.7;'l-4 

A Tramp Abroad 
( Vol. II.) 

Following the Equator 
(Vol. I.)! 

Following the Equator 
(vol. ll.) 

Roughing It 
(Vo1. I.) 

Roughing It 
(Vol. II.) 

Life ou the Mississippi 

The Gilded Age 
(Vol. !.) 

The Gilded Age 

A Coonecticut Y wee iu 
King Arthur'. Court 

Joan of Arc 
( Vol. I.) 

Joan of Arc 
( \-01. H.) 

Sketches New and Old 

Tom Sawyer Abroad, 
Etc. 

American Clai ...... t. Etc. 

Literary Essays 

"Crawford." for peaches, .T. H. Teats' SOIlS. 14.751 
"Elleorbp's nnndrufugl�," for bail' tonic, A. 

14.756 ( Vol.III.) C. Ellerbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tbe Man that Corrupted 
ijadleyblll"l 

The $;)0,000 Bequed 

Christian Science 

"FoUl' Noblf'"s." for cigal'�, Sieor�. Shirk, 
Snader & Co . • . . . . . . . . . . . . . . . . . . . . . • . . • •  14.741< The Adventures of 

Dies. :Modets, Experimental W jrk ; 8beet Metal Stamo­
ings . InVentions perfected. E . .t�rancis Ives, Walling­
ford. Conn. 

LEARN WATCHMAKING 
W e  teach It thoronghly I n  it S  many month. a s  tt 

formeriy t.ook years. Does away with tedious apprer.­
ticesllip. Money earned while studying. Positions se­
cured. Easy terms. Send for ('atalo�_ 
&T. LO(;IS W ATClIlIlAKING !!CIIOOL, !It. Loul •• �o. 

14.747 
14.752 

"Hugbf>r Neck." for ('ig-ar�, Craig Ci,:!'ar Co . .  
4 'Iwanta Good Bl'{>no.." for hreoad. F. Santord . 
HLa Dora," fer cigars, C. B. Henschel )Ifg. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 .745 
"Mnjf>stic," tot' typewriter carb{)ll paller, 

Three B B B Co. . . . . . . . . . . . . . . . . . . . . . .  1 4.758 
"::\Ja's-Tatf'r Bread." for hl'f>�lIL F. Sanford . 1 4,753 
")Iy Own Egyptian Cigarettes," tor cigar-

ettes, S. EmallllPI . . . . . . . . . . . . . . . . . . . . . .  14,7�9 
"X{'"v�lf't'"k, " for lmttle stoppers, Brooklyn 

Bottle Stoll!>er ('0 . . . . . . . . . . . . . . • . • . . . . . .  ]4,760 
"Superior." for t5'll�writer carhCll1 p;'l1wr, 

Three B B B ('0. . . . . . . . . . . . . . . . . . . • . . .  14.759 
"Tennessee Style Sorg-hnm Fla ,"ol'€'d Syrup." 

for a syrup coml11)sed of cOI'n syrup and 
sorghum. Farrell & Co. . . . . . . . . . . . • . . .  1 4,750 

"Tht" Hermit." for cigars, C. B. Henschel 
�Ifg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.746 

"rs-:\Ier-.Ta ForhRn'�," for a pr€'paration 
fnr the treontment of pyorrb():1 , R. J. 
Forhan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.757 

UYa���r Violet," for talcum pow(](>r, J. n. 
Sautf>r . . . • . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  14,755 

HVelvf>t Ruhher Hef>ls," for rubher hf'els. F. 
W. Wbltcher Co . . . . . . . . . . . . . • . . . . . • • . .  14.761 

PRINTS. 

"Ssptllin G(lhl F.nnmf>l ." ff'r gold C'namel. 
Gerstf·ndorfer Bros. . ,  . . . . . . . . . • . . . . . . .  - 2.460 

SENl:3ITIVE LABOR A.TORY BALANCE A printed copy of the speCification and drawing 
of any patent In tbe foregoing list. or any patent By N. Monroe Hopkins. Tbls " built-up ,. laboratory In print Issued since 1863, will be furnisbed from balance will welgb up to one pound and will turn witb 8 tbls office for 10 cents, provided tbe name and quarter of a postage stamp. The balanee can be made number of the patent desired and tbe date be 
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a��;�� "Iven. Addres. Munn & Co., 361 Broadway. New 

::::� o�';.g:t;�i: W�����rt�,:i�n�'h:��-:�
n
rn vs���� Yc�adian patent. may now be Obtained by the in-

TIFIC AMERICAN S["Pl'LE>fENT. No. 1 J 84. Prtce 10 ventors for any of tbe Inventions named In tbe fore· 
cents For sale by MU:s" '" co .. 361 Broadway, New going lilt. For term. and turtber partleula" 
York City. or any bool<se,ler or newsdealer I ,ddre .. Munn I; Co •• 361 Broadway. New Yon. 

Tom Sawyer 

W
HEN you realize that all Mark Twain' s 

books are new books, you see the 
great advantage of owning them-of always 
having new books. They never age, Harper &. 
because humor and kindliness and Brothers 

truth never grow old. The 
most newest, 

books you 
day. 

can 

. . 
InterestIng 

buy to-

Please send, absolutely 

without cost, booklet with 

sample P"l!es and iIlustr .. tiODS 
of Mark Twain's Complete Work., 

Name . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . 
HARPER ta BROTHERS/ 
Franklin Sq., New York 

_ 
Address . .  '. " • _ • • • • • • • • •  " • •  " "  • • • • • • 'I . "  " '  'I • •  'I " " " " " "  



Scientific American 

New Pocket Edition--Gillette Safety Razor 
H

ERE is news indeed-for the two 
million men who shave them­
selves every morning with the 

Gillette Safety Razor. 
Our first announcement of th e lates" GILLETTE achievement-the 

New Pocket Edition-the GILLETTE Safety Razor in such compact form 
that it can be .carried like a card case in the waistcoat pocket, or 
slipped into the side of a travelling bag 

If you are a GILLETTE mer call on some progressive dealer at once 
and examine this new razor. 

If you have never used the GILLETTE now is the time to get 

acquainted. 
You can shave yourself in from two to five minutes with the 

GILLETTE-a clean, satisfying shave. No stropping, no honing. 

The pocket-case is of gold, silver or gun metal. Plain polished 
or richly engraved in floral and Empire designs. Inside the pocket­
case are handle and blade box-triple silver-plated or 14-K. gold­

plated. Prices $5 to $7. 5 0, on sale everywhere. 
Same size blade as be­

fore, same principl e ; but 
neater, more workmanl ike, 
the most perfect shaving 
implement in the world-as 
compact and as beautiful ly 
finished as a piece of jewelry 

-and the blades are fine. 

New York, Times Bldg. GILLETIE SALES CO Chicago, StDck Exchange B ·d" • Canadian Office : 
63 St. A lexander Street 

Montreal 

You s h o u l d  k n o w  

GILLETTE Shaving Brllsh­
a new brush of GILLETTE 
quality-bristles gripped in 
hard rubber : and GILLETTE 

Shaving Stick-a shaving 
s o a p  w o r t h y  o f  t h e  

GILLETTE Safety Razor. 

BRISTOL'S 
Recording 
Instruments 

For PRESSURE 
TEMPERATURE 
& ELECTRICITY 

Write jor Cata/olIUfJ 
THE BRISTOL CO., Waterbury, CODD. 

BABBITT METAL::5.-::5IX IMPORTANT 
formulas. SCIENTIFIC AMERICA� SU PPLElIEXT 1 1 ':.13. 
Price 10 cents. For sale by Munn &. Co. and all news. 
oealers. Send for catalo,�u�. 

Van 
Tickets Qn sale MaY ·2Q to 

September · 30. Retutn limit 
OCtober 31. . Stop-overs. 

Des&riptlv" foU"" free. 

. F. 4 • •  ILLER, 
a .... r.1 P._ •• r •• ent. Ohl •••• 

Lo,don Office : 17 Holborn Viaduct, E. C. 507 Kimball Building. Boston 

Factories: BostoD, Montreal. London, Berlin, Paris 

High Wheel. T,." ve' all Road., 
aecause all Roads are made t:Q 
btl ·,t,."ve'ed by H'gh Whee' •• 

Oldesi and largesl makers of high· wheeled 
autolll,)hiles in the world. World's record 
for Hill·climhillg :mri Reliahilitv con· 
tests in this class, Only all ball·a.ud. 
roUer�be&riD.g motor made. New 
friction�chain direct drive-no gears. 
Roadlblllt:y and Rellablllt:y 
sre the reasons for high wheels and 
,olid ruhber tires. Send for our 
catalog and learn more ahout lhese 

intensely practica.ble "·,,hi· 
low cost 

PIERCE 
Motor Boats 
and Motors 

"ALWA YS DEPENDABLE " 
Stllh�I'1<>1 to all others for Safety, Comfol t. Dur:tbility :md Sp�ed. Our 

24 year,,' experienc£' enables us t o  
gi\'e you the be.!'t for th� 
least Bloney. 38 lIoiz("M "' and MtyleM of M o t o r  Bont8 ran;!:ing i n  prIce trolIl 
$75.00 to $4,000.00. Motors 
only, 2 to �() H. P. 

Knock )) o w  n Boat FrnHlel!!o with Machln� ery. R o w  B o a  t s an,\ 
Canoes, ""rite today for fuil 
pa.tkulars. 'Ve can save you 
money. 

PIERCE E N C I N E  CO. 
Twenty-fourth Ave., Racine, Wis. 

Siegel. Coope!' Co.,  l'O e w  York City, E:tstern A:.::ents 

Adding & Subtracting Rule 
pr:u:tkal, useful till.! tble..savilll! 
device for students in engiu£'eril1g" 

schools, 1I1aehille c1esi�uer8, 
ll lt'chanit'al :md 

'vi!  

LV'K'� 
T APES AND RULES 

A R E  THE BEST. 
�'or sale everywhere. Send tor 

Catalog No. 16. 
L U F K I N  R U LE C O. Saginaw. Mich .• U. S. A .  

�ew York a.nd I.oodon, _lV8RI(Al(SS::;� 
I ANY'" I N Ci 5��l/l 1$- :;11 S . C L' ,.TON 5T. 

C.H.BESLV8CO fLo::f.tffUSA 

C O LD G A LVAN I Z I N G .  
A M E.R I CAN PROCE S S  I'l O  R OYALT I E S) 

5AMPLES AND INFORMATION N APPLICAT ION 
N I C K E L 

AND 

Electro· Plating 
ApnaratuB ana Matenal 

m. 

Hanson & VanWinkle Co •• 

N e , ... at'l •• N .  J .  tC�/: $2250 _ __ 
. 

_ 28 & �b�C�:�.aI St. 

�"" Tbis 45 . H  . •  P. Can You Tell a Nut From a Bolt? 
Car Sells for $2250 IF SO $350 BUYS THIS $600 

and Represents $2250 HIGH-GRADE RUNABOUT 
of Automobile Value 

IF you are wi1lin2" to be do;l(', any machinewilldo. 
-And that is just as true of an autolllobileasit 

is of any nlachinery you use in your business. 
- SOllletimes in the manufacturing business. i.t 

seelns wise, for reasons of expediency, to buy 
cheaply. But there is too llluch demanded from 
a� autol?obil� to expect a cheaply bought car to 
gIve satIsfachon e\'en temporarily. 

-As is the case with other nlachinery, when 
you are ready to part with it, you will find your 
cheap autonlobile nothing but a pile of junk and 
your pocketbook suffers bv a lnany tinles multi· 
plied percentage of depreciation. 

- You should exercise the sanle common sense 
and business judgult:nt in bllying an automobile 
that you would use in any husiness itn·eshnellt. 

-Don't be misled by the extravagant claitns 
made for very low.priced cars-nor the claims 
lnade for a "ery high·priced car. 

- The features of the GI-.lIDEare revolutionary and distinctive when the price is considered. 
They are built in.madean integral part of the car. 

-None of thenl are found in very low-priced 
cars. But few of them are found in very high­
priced cars. 
But Read and See-Then Ride and. Know 
�i:� ��';��������l) �-:��i��c��n)�e��!;:���t���! t: a. grade nevel'foulld in the widely heralded low-prieed 

cars. The ploice alone makes it possiMe in the Glide. 
-An improved form. selective type of transmission 

whIch eliminates jerks when startiu!} and jolts when 
stoppillg. -A bevel driving gear of ample size-held always in mel'lh by Us own I'lpeeilll lwul'ings. 

-'-auadium steel springs which do away with the 
need of shocle absf)rbel's. -A jou1>le-hinged hood- power plant instantly s.c­
ce8l:tible. g;t��/�/�;�:;;:>/� type of multiple disc clutch that cannot 

-A lubricating system which ispositive-requlringno 
a.ttention. 

-A double set of brakes-di .. �tblCt from the axle-in· 
ternal expanding and external contracting-will hold 
the car on any grade. 

-36 x "  tires all around-Wheel hase-l06 lncbes. 

be-':SlfAl: {fett
t�r���f����������I�UIIt In. It WOU�dn'1 

-There is no more graceful car made. Its appearance 
Buggests strength. reliability and that quiet purposeful 
Qerformance which gi ye_� it . .the ul'me-Gllde. 

-nt-tailer! information will interest you if you art> seeking a. 
shncbrd e�lr of the be;;t type .'1t :l price fixed at the pOint of safety. 
'Vrite 11" t(,d:1Y. \Ve invite comp&ris.oll and :\Il opportunity to 
demonstrate. 

THE BARTHOLO\1EW COMPANY 
Standard Manufacturers A M C. M. A . 603 (jllde St •• Peoria. III. 

Glide Model 6 .  G" 8pedal '['ourlnK' ('a .... Ileu.h 7' ; 
whl'l'l hOMe 120 In(·heJil ; 84x47!!�ill(>h tlreM--"'2�aOO. 

THE M ETZ PLAN CAR 

This " Plan " will appeal to you. Se.d for Book .. S "  

C. H. METZ, Waltham, Mass. 
We have just issuec our 
9th C a t a l o g and the 
pocket size is now ready 
for distribution. 

NEW 
CATALOG 

This new No. 9 Catalog 
contains 272 pages and shows many tools not in­
cluded in the earlier editions. 
Just say that you would like one. 

GOODELL·PRATT COMPANY 
Greenfield. M ...... U. S. A. 

Rider Agent. Wanted u'lt'�;;s in eacli town to ride and exhihit sa!"jlle 
'gOQ model. writ$:or SPecial 0./1,,.. Fia ... Oua.a .... d 10 t $27 1909 Models 0 

with Coaster· Brakes and Punc.ture.Proof tires. ,.,.l\-," "" 1907 .. 1908 lIlod.l. $7 t $12 all of best makes 0 
liOO lIec_d-Hand Wheel_ 

I All makes and models, $3 to $8 good as new . • . . . . . . . . . .  
Gre.' J<'actor;y Clearinl S a I e. 

We IIhl" On 1I"" .. ""a 'Without a 
cent dtpos�·t. jJa� the freight and allow 
TEll DAYII' FREE TRIAL. 
pa1i!!:3;un��:s�t:fr��u�r��::. n;:SD�t buy till you get our catalogs and offer. Write n07ll. MEAD CYCLE CO •• Dept;. Ll1G, ChicaKo 

o The B all  Transm i s s i on ' i  ··Il�lll]l�"'· Automobi1;:&MotorBoats -IWi'·I' 
5 ( 1'< 0  F O I'l.  N E W  YORK G EAR WORKS 
CATA L 'J G  ' 6  ' h " ,," ' "" :>. . f  8 \  '" '" ., 


