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THE SHIPPING TRUST AND HIGHER RATES 

Irrespective of the attitude of the American people 

toward trusts in general, there is no doubt that 'Lhe 

announcement of the formation of the Shipping Trust 

was received in this country with a distinct feeling of 

pride and satisfaction. It was felt that the acquisi­

tion of various lines purchased by the trust, by which 

the American merchant marine was augmented by sev­

eral hundred thousand tons, ten(!ed to place it in a 

position of pre-eminence such as it has not enjoyed 

since the decadence of shipbuilding in this country 

following the outlJreak of the War of the Rebellion. 

The movement was looked upon to a great extent as a 

p2aceful victory, made possible by the existing pros­

perous material conditions in this country. The news 

of the formation of the trust was received in Great 

Britain with a feeling which well-nigh approached 

consternation and led to immediate Parliamentary in­

vestigation. This feeling was a perfectly natural one. 

The possibility that several large fleets of steamers 

might without warning be transferred from one flag 

to another was certainly food for much thought an(! 

reflection; and even after it became understood that 

foreign-lJuilt ships could not, under our present navi­

gation laws, fly the Stars and Stripes, it was feared 

that national pride might bring about legislation temi­

ing to make such an event possible. It was appreciated, 

and with reason, that the possible loss to the British 

Naval Reserve of such magnificent steamers as the 

"Oceanic," "Teutonic,'· "Majestic,'· "Minneapolis," "Min­

nehaha,'· and other of the larger ships of the various 

lines would lJe <listinctly detrimental to England's posi­

tion as a sea power. This feeling has, of course, been 

greatly allayed lJy a better understanding of the laws 

of this country, which, unless some action antagonistic 

to the trust should lJe taken by Parliament, woulll 

not admit of any change lJeing lJrought alJout in the 

status of the vessels in question. Those intimately 

acquainted with shipping interests of both countries 

have somewhat wOll<lered how it would lJe possilJle for 

the trust to pay dividends upon the enormous capitali­

zation of the company. Very few details in regard to 

the existing status of affairs. however, have lJeen given 

to the public; hut it is pretty generally understood in 

shipping l'ir('les that the trust has been established 

for the purpose of making certain combinations with 

the transcontinental railroad lines. lJy which freight 

may be transported over land a=u] sea on advantageous 

terms. Su(,h a (]evelopment is in the ordinary course 

of events and in entire harmony with the spirit of the 

times, and it is easy to see that great advantages 
may be derived from such a combination. 

The feeling of gratification over the acquisition of 

these foreign properties. however. is somewhat miti 

gated by the discovery that simultaneously with the 

formation of the trust, passenger rates have been sub­

stantially advanced. This indeed will be unwelcome 

news. The rates previously exacted on the better 

.class of transatlantic liners had, it woul<! seem, al­

most reached the limit of possibility. It will he a 

matter. therefore. of llllpleasant surprise to Amerieanf' 

traveling in Europe to find lIpon engaging their return 

passage to America that the rates on some of the 

steamers controlled by the trust have been advaneect 

from 20 per cent to 35 per cent. It is difficult to 

foresee what the result of this policy will eventually 

be. It i3 problematical whether this increase of rates 

will not produce a feeling of prejudice against the 

lines controlled by the trust, and will not perhaps 

stimulate the establishment of other independent 

lines offering more popular and alluring rates to the 

traveling public. It will be an interesting matter to 

watch what the outcome of the movement will be. The 

American people form a great traveling public, a large 

majority of which husband their resources, and care­

fully consider what the expense of a transatlantic 

trip woul<1 be before starting on a voyage to the other 

side. Any serious increase in the expense of crossing 

the ocean may have a material effect in modifying such 

plans either hy (liscouraging foreign tr"vel or· by di-
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vertilll' ,:l')' cu�tolll to otlter lilll'� not controlled by the 
trust. 

The attitude of the b]nglish press has eertainly 

undergone a great change within the last few weeks. 

The Shipping World. of LOlH!on. aetually welC'omes 

the entry of Americans into the trade. In a recent 

editorial it goes on to set forth its views as follows: 

"There is a vast amount that we can learn from 
them. It may lJe worth while to qllote a few instances. 
Take the case of grain. In America :lO-ton freight 
('aI'S lJring the ]lrOdl:ce into, say, Boston. It goes 
into elevators lJy machinery, and is passed into the 
central warehollse. ant! then('e lJy mechanical eon­
veyors direct into the ship's holcL Compare this with 
the system at, say, Bristol, where it is actllally dis­
charged hy hand. or at Liverpool, where. although it 
is elevated onto the quay or into warehouse, it is 
busheled and portered hy hand, carted to railway de­
pot, and loaded into 5-ton trueks lJy hand. The rail­
way companies still indulge in a timeworn fairy tale 
about 20-ton frieght cars lJeing impossible owing to 
the construetion of the sidings, hut they forget to ex­
plain how Pullman cars are dealt with on these same 
tracks. The case of coal affords a further instructive 
illustration. The American designs 5000-ton steam 
eolliers. has them built on the Tyne. tips coal into 
them at the coaling port, discharges

-
it by gralJs onto 

a wharf, whence it falls into holds or lJunkers, and all 
at a cost of 2s. a ton! Liverpool brings it round from 
South "\Vales by 500-ton coasters, often discharges it 
by hand into lighters. and loads it into bunkers by 
hand at a cost of 7s. 6(1. to 10s. a ton. America builds 
floating wharves or piers at a cost of thousands, Liver­
pool spends millions in masonry. America charges so 
much a clay for lying at a wharf, Liverpool for an 
hour or a month (:harges 1s_ 4d. a ton for her masonry 
enelaves. Such instanees eould be multiplied almost 
indefini tely. " 

The advanced methods employed in America as set 

forth in the foregoing deserilJe the conditions as they 

existed before the trust was formed. There is no 

reason to believe but that the immense capital con­

trolled by the trust will enable it still further to ex­

tend and improve the mechanical conditions as they 

exist. There is no doubt, however, that any effort to 

increase the rates in freight or fares will lJe (!eeply 

resented, and the popularity of the enterprise, upon 

which so much of its prosperity relies, will depend 

largely upon the policy pursued by the trust with 

reference to these matters. 

• •  I ,. 

THE NEED FOR FIREPROOF ELECTRIC CARS. 

A few weeks ago Mr. George 'Westinghouse wrote a 

letter to one of our leading daily ·papers, in which he 

warned the puillic against the dangers from fire to 

which electric car3, particularly on elevated and sub­

way systems, are exposed. If we remember rightly, 

reference was macle to the disaster to the Liverpool 

Elevated Railroad, in which a whole train was quic:1,ly 

consnmed at a point in the line where the roa<] passed 

from an elevated into a sulJway strncture. It was only 

hy the sheerest good luck that any of the inmates of 

the train escaped, as the fire, once started, swept 

through the train with great rapidity. The ktter re­

ferred to was written at a time when the question of 

the electrifying of the New York Central Railroa<l and 

New Haven lines in this city was under active disc,us­

sion, and it was intended as a warning against the too 

hasty assumption that hy the substitntion of eledricity 

for steam in tIle o]Jcration of railroads, the c1angers 

from fire ant! other causes would he completely elim­

inated. 

Sinee the appearance of the letter. which, on acconnt 

or the distinguished position in the electrical world 

occupied by Mr. Westinghonse, created something of a 

sensation. there have been several practieal illustra­

tions of the force of the warnings given. On street 

railway cars there has been something of an epiclemie 

of burnt-out fuses, which, being improperly safeguard­

ed. have set fire to the ears with more or less serious 

results; and it was only within two weeks that on the 

Manhattan Elevated Railroad a three-ear train caught 

fire am! was cOlllpletely ancl quickly consnmed. This 

last accide!lt, although fortunately not attended with 

any personal injnries or loss of life. for the reason that 

the train was not in active service, is a much more se­

riolls acei(lent than the burning of a street car, for the 

reason that the chances or eS('ape fol' the passengers on 

a street car are favorable, whereas the lJreaking out of 

fire on an eledric train on the Elevated Road is liable 

to result in a positively awful eatastrophe. Shoul<! such 

a fire occur hetween stations on a sin�le-track struc­

ture. and be aC('ompanie<1 by a complete disablement of 
the motive power, so that the train were halted be­

tween stations, the passengers would be shut up in a 

veritable fire-trap. The end doors of the train being 

locked. and the platforms overhanging the edges of the 

elevated structure as they do, it will be seen that the 

only chance of escape would be the doubtful expedient 

of leaping to the street below. If the dangers due to 

isolation of the train would be great on an elevated 

road. they would he even greater in a subway tunnel. 

particularly if it should happen to be a single-track 

tube; for in this case there would be the added horrors 

of asphyxiation by the extremely heavy fumes which 

would be given off by the burning insulation and the 

heavily varnished woodwork of tIre car. 
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By taking every precautioll ImOWll to modern en­
gineering, it would he possilJle ill the construction of 

the (an,. both as regards the car itself and its electric 

equ'!>llllmt, to reduee the (langeI' of fire to a point at 

whit-h it would eease to lJe a cause of anxiety. In the 

first place, most careful attention should be given in 

the eonstruetion of the electrical equipment to the ques­

tion of insulation. The fact that in Europe engineers 

have be'3n using a 3000-volt current directly on the 

ears shows that it should not be a difficult matter to so 

insulate the low-tension direct current which is in use 

in this country, that fire from a burnt-out fuse or from 

short-eireuiting would be a practical impossibility. A 

further insurance against fire, not less effective than 

the first. would be the construction of cars either en­

tirely of metal, or of the best variety of fireproof wood. 

Of course there are a hundred-and-one kinds of so­

called fireproof wood on the market, and many of these 

are of extremely poor quality, the fireproofing in sev­

eral eases being only temporary, and rapidly passing off 

on exposure to the weather. There are some fireproof 

woods. however, that are worthy of the name, woods 

that lend themselves to manipulation by woodworking 

tools, that will take a very fair finish, and varnish well. 

The combination of the very highest type of insulation 

with metal or'wood fireproofed cars would, we feel per­

feetly safe in stating, completely eliminate the danger 

of fire from the electric trains, which within the next 

three or four years will lJe running in vast numbers 

throughout the city and in its sulJurban service. 

That there was nothing over-alarmist alJout the let­

ter of Mr. Westinghouse, recent events have proved. 

Unless the methods of car ancl train construction sug­

gested be complied with, we fear that it will not be 

many months before another tragedy involving loss of 

life will lJe added to the many which have occurred 

with alarming frequency of late in this dty. These 

methods can be adopted at a cost whieh will not be 

in any sense prohibitive; and as we are satisfied that 

great corporations like the Manhattan lillevated. the 

New York Central. and the construction company 

whieh hopes within a eouple of years to open our 

great subway system, are desirous of making railroad 

travel perfectly safe, w:: confidently believe that now, 

while the question of equipm€nt is under considera­

tion. they will see to it that suggestions of such ob­

vious lltility as those indicated above will be incor­

porated in their rolling stock. 

NEW CUBAN PATENT AND TRADE-MARK LAW. 

Still another change has heen made in the CulJan 

patent and trade-mark laws, and the Cuban RepulJlic 

has now an independent patent and trade-mark system. 

It will he remembered that when CulJa was a Span­

ish possession there were two methods lJy which an 

invention or trade-mark could be protected in Cuba. 

The usual procedure was to secure a Spanish pat€nt 

and have it extended to the Spanish colonies. including 

CulJa. by registrations in the Spanish colonial office. 

It was. however, also possilJle to secure a CulJan patei1t 

which was independent of the Spanish patent; though, 

of course. the property in inventions which were pro­

tected in Cuba lJy Spanish patents. which had been 

extended to the colonies, could not be affected lJy tile 

sulJsequent issue of CulJan patents; neither could in­

ventions which had lJecome public property in Cuba lJe 
protected by the issue of a Cuban patent, for the idea 

in the issue of a patent is always the grant of rigells 

in return for the disclosure of the invention and no': 

the grant of rights without consideration. or the im­

pairment of the rights of the pulJlic to an invention 

which has become public property. This was the Eit 

uation in Cuba at the close of the Spanish-American 

war. Under the administration of the United States 

"\Var Department provision was made for the extension 

of Spanish and United States patents to CulJa. lJut it 
was no longer possilJle to secure the extension of 

Spanish patents by merely complying with the pro­

visions of the Spanish law under which the registra­

tions were made in the Spanish colonial office. The 

United States War Department eirculars, which had 

the effect of law, provided for the proteetioro of inven­

tions in Cuba by the filing of certified copies of United 

States or Spanish patents in the office of the Governor· 

Genual of CulJa. It will be seen. however, that the 

provisions for the grant of independent Cuban patent" 

were not revoked and that it was still possilJle to 

secure patents and register trade-marks in Cuba which 

were not founded on the grant of a patent or tll(' 
registration of a trade-mark in another country. This 

was the law up to June 20, 1902, for the laws of the 

United States War Department remained in force 

until they were revoked by the Cuban government. 

The Cuban authorities have. however, now revoked 

the laws permitting the extension of United States 

patents and trade-marks, and it is now necessary to 

file independent Cuban applications under the Cuban 

law, which in substance has existed during the Span­

ish possession and the United States occupation. 

The property in patents and trade-marks which 

were registered in Cuba under the administration of 

the United States War Department will undoubtedly 
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receive the full protection of the Cuban law, for it is 

a principle of international law that private property 

acquired under one sovereignty will be protected by 

the succeeding powers. 

.- .. -
ST. LOUIS AIRSHIP PRIZES. 

It has long been known that one of the features of 

the Louisiana Purchase Exposition is to b� an air­

ship contest. Valuable cash prizes have been offered 

aggregating two hundred thousand dollars. Of this 

sum one hundred thousand dollars is offered as a 

grand prize; fifty thousand dollars has been appro­

priated for minor prizes for airships, balloons, air­

ship motors, kites, etc.; and fifty thousand dollars 

has been set aside to pay the expenses incident to the 
competition. 

The contest for the one hundred thousand dollar 

prize is open to all, without limitation as to the power 

used or the mechanical principles employed. No appli­

cant will be allowed to compete who does not present 

satisfactory evidence that he has at some time made 

a flight over at least a mile course and return with 

a machine similar in principle to that which he pro­

poses to use in the competition. If this rule is en­

forced Santos-Dumont is almost sure to carry off the 

prize. No airship will be admitted to the contest for 

the grand prize which requires any permanent con­

nection with the earth, or which is not absolutely free 

in its flight after the start is made. 

Four minor prizes are offered of the respective value 

of three thousand five hundred dollars, three thousand 

dollars, two thousand dollars and one thousand five 

hundred dollars; these prizes will be awarded to the 

four competitors who finish nearest the winner of 

the grand prize. Each of the contestants, however, 

must have made the full course three times, each time 

at an average speed of at least ten miles an hour. 

The contestants for these various prizes will sail 

over an L-shaped course, the legs of which are of 

unequal length. The shorter leg will be in full view 

of all parts of the exposition grounds. Three captive 

balloons will mark the course. The starting point 

will be at the angle formed by the two legs; eaeh 

aeronaut may sail over the eourse in any direction he 

pleases, but he must eneircle the eaptive balloons in 

opposite direetions. The length of the entire course 

will be not less than 10 miles ( 1 6 kilometers) nor 

more than 15 miles ( 2 4 kilometers) reckoned in an 

airline from center to center of the captive balloons. 

The grand prize of one hundred thousand dollars is 

to be awarded to the competitor whose average speed 

during his three fastest trips around the course is 

the greatest. The competitor at any trial may pass 

over the course, without stopping, as many times as 

he desires in a continuous flight, in which case his 

time will be the average time in which he covers the 

full course. Such a journey counts, however, as but 

one trip. The average time made on each of the three 

trips required must be at the rate of at least 20 miles 

an hour, ineluding the time consumed in starting and 

landing. 

No exact date has been set for the contest; but it 

has been decided that the competition must take place 

between the first day of June and the thirtieth day of 

September, 1 9 0 4 .  The specific weeks for the trials will 

later be determined by an international jury. Each 

competitor is to make at least one trial within each 

of these weeks; but he is at liberty to choose whatever 

days the exposition gates are open to the public. He 

must announce the date of his trial sufficiently in ad­

vance to permit publication in the morning papers. 

A prize of two thousand five hundred dollars is of­

fered for the flying machine, not carrying an operator, 

which will make a straightaway run of a mile and 

return to approximately the starting point in the 

shortest time. Besides its appurtenances, the machine 

must carry a load of ten pounds. A special course 

has been laid out for this contest. 

A prize of two thousand dollars is offered for the 

gliding machine, mounted by an operator, which will 

advance in a calm or against the wind at a vertical 

angle most acute with the horizon. The machine must 

make at least twenty glides of not less than four 

hundred feet each. A prize of one thousand dollars 

is offered for the gliding machine, mounted by an 

operator, exhibiting the best automatic stability in the 

wind during at least forty glides of not less than 

four hundred feet each. The competitors are per­

mitted to provide special appurtenances for starting 

and landing. 

A first prize of two thousand five hundred dollars 

and a second prize of one thousand dollars are offered 

for airship motors other than the machine winning 

the grand prize, having the least weight and the great­

est efficiency in proportion to their power. No limita­

tions as to type are imposed. The motor must, how­

ever, have a minimum capacity of one brake horse 

power, and must not exceed the maximum of one hun­

dred brake horse power. The weight of the motor is 

to include all appurtenances for a run of one hour. 

It must be so constructed that it can be attached to 

an apparatus for making a brake test, and a continu-
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ness and durability of the apparatus. 

The man who suceeeds in driving an airship motor 

by energy transmitted through spaee, in the form of 

electric radiation or any other form of eledric energy, 

will win a prize o( three thousand dollars. At the 

point of reception, and at a distance of at least one 

thousand feet, the energy must measure one-tenth of 

a horse power. 

Four prizes of five thousand dollars are offered to 

the aeronauts who attain the greatest altitude, start­

ing from the exposition grounds; who remain longest 

in the air; who laI\d nearest the Washington Monu­

ment in the city of Washington, D. C.; and who travel 

the longest distance in one flight in any direction. 

These contests will be open to balloons, airships and 

all aeronautical vehicles of any type, carrying at least 

one person. 

A competition for kites will also be held, which will 

be open to all without limitation as to form or dimen­

sions of apparatus. A competitor may present several 

kites if he so desires. There will be two classes of 

kite competition; one for an altitude of five hundred 

feet to be reached with a line of eight hundred feet in 

length, and one for the greatest height attained by 

a single kite flying at the end of a line not less than 

one mile in length. 

In the competition with eight hundred feet of line, 

three prizes are offered having the respective value 

of five hundred dollars, tllree hundred dollars and 

two hundred dollars. In the competition for height, a 
first prize of eight hundred dollars, a second prize of 

five hundred dollars, and a third prize of two hundred 

dollars are offered. The contests will be each two 

hours in duration. 

The general regulations applying to the aeronautical 

contests state that hot-air balloons are to be excluded. 

The exposition will provide a suitable inclosure for 

the aeronautical grounds, and will defray all necessary 

operating expenses. Each competitor must provide 

any speeial structure or apparatus at his own expense. 

No competitor will be allowed to furnish his own fuel 

or manufacture his own gas. The exposition will pro­

vide at cost price all gas or fuel. 

• It , • 
THE MEERSCHAUM INDUSTRY OF TURKEY. 

The British Foreign Office has issued a report upon 

the meerschaum mining industry of Constantinople. 

This product which is extensively utilized for the 

manufacture of pipes is almost entirely confined to 

Turkey. The meerschaum can be mined by any per­

son at Sari-sou, Sepetdje, Gheikli, and Menlou, on 

payment of five pias to the Administration of Mines­

the cost of a permit. The mines of Sari-sou are situ­

ated at a distance of about seventeen miles to the 

east of Eskichehir. The pit at Sari-sou was opened 

twenty years ago, but to-day there are 8 0 0 0  mines 

opened, of which, however, only 2000 are worked, the 

remainder having been abandoned. Some 4 0 0 0  miners 

work these mines, and every Friday a market is held 

at which they dispose of the blocks of meerschaum 

they have extracted during the week. For the ac­

commodation of the workmen some 1 0 0 0  huts have 

been erected. 

At Sepetdje, about eighteen miles to the northeast of 

Eskichehir, there are some 20,000 pits in a space of six 

miles, of which only 1 5 0  are worked, all the others 

being exhausted. It is said that thece mines were 

opened 1 0 0 0  years ago, which is not 
'
incTedible, as it 

is well known that magnesia was formerly used for 

many purposes, other than the fabrication of pipes; 

moreover, fuller's earth used to be worked on a vast 

scale by the ancients. The meerschaum mines are 

worked by some 500 miners, who live in the surround­

ing villages. At Gheikli, in the neighborhood of Sepet­

dje, there are 3 0 0 0  pits, of which only 1 0 0  are worked, 

giving employment of 400 miners. 

The only place where the Administration of Mines 

authorized meerschaum to be extracted is Menlou, and 

here there are only twenty pits actually worked by 1 00 

workmen. The working of these meerschaum deposits, 

called the Eskichehir, mines which formerly were 

actively worked, is reduced to 1 7 7 0  pits, giving employ­

ment to some 5 0 0 0  miners, the greater proportion of 

whom are Kurds and Persians. These deposits are 

worked on the following primitive systems: A fore­

man or ganger, having from two to fifteen men under 

his supervision, having pegged out a piece of ground, 

generally a meter wide, a pit is sunk until a red, clayey 

earth, which is the first sign of the existence of mag­

nesia, is reached. Sometimes this is reached at a few 

meters from the surfac�, but as a rule the miners 

have to dig down some 20 meters, and often 40 and 

even up to 60 meters, before reaching the red earth, 

wherein the meerschaum is disseminated. in kidney 

and other irregular forms. The volume of these 

blocks seldom exceeds 30 to 40 cubic centimeters, the 

greater part of them being the size of a walnut, or an 

apple. On reaching the gangue containing the blocks 

of magnesia, the miners drive horizontal shafts 

through the red clay. This, however. is no easy mat­

ter. as they cannot detach or pick off more than 50 

51 

grammes of the clay at a stroke. Some of the�le gal 
leries are no less than a quarter of a mile in length, 

and it sometimes happens that owing to these being 

pierced at random different gangs meet underground. 

They work night and day, the galleries being lighted 

with petroleum. After a certain quantity of blocks 

have been extracted, the meerschaum still enveloper! 

in its gangue is drawn out of the pit, and stacked 

in the miners' barracks. These blocks are bought by 

the manufacturers of Eskichehir in job lots every 

Friday, and there are some 1 5 0  persons who regularly 

attend these markets. The meerschaum is then taken 

to Eskichehir, where the blocks are cleaned, the opera­

tion consisting of scraping and cutting the blocks with 

a sharp instrument or knife, the meerschaum being 

still soft and easily cut into any shape or form. Over 

1 1 0 0  persons are occupied in cleaning and shaping 

these blocks, which, after being thoroughly cleaned, 

are separated into four classes, according to size and. 

quality. These blocks being ready for sale, a bargain 

is struck between the pipe manufacturers and the 

commission agents and merchants at Eskichehir, of 

whom there are about a dozen. The latter then pack 

the blocks of these four classes with very great care 

into boxes of equal size, each block being wrapped in 

cotton to avoid any friction or shock between the 

pieces. The actual annual output of these mines 

varies from 1 2 0  to 1 5 0  tons. The Eskichehir meer­

schaum is very highly prized in Europe on account of 

its superior quality, and these deposits, notwithstand­

ing that they have been worked for centuries, are still 

considered to be inexhaustible. 

.. II'. 

SHAPIRA THE PHILOLOGICAL FORGER. 

The recently published biography of Sir Walter 

Besant contains an interesting anecdote of S'hapira, 

who may well be regarded as the prince of philologi­

cal impostors. S'hapira was a Polish Jew, who had 

been converted to Christianity but not to Christian 

honesty. Many years ago he visited Sir Walter Be­

sant and submitted to him a document which he said 

refuted every theory held by modern theological stu­

dents. Shapira was a good actor. At first he woulr! 

tell nothing of the discovery. Then, after much 

hard pressing he confided to Sir Walter with appar­

ent reluctance that the document was nothing less 

than a contemporary copy of the book of Deuteronomy 

written on parchment. Hesitatingly Shapira exhibited 

a piece of his precious manuscript. It was written 

in the Phamician characters of the Moabite Stone in 

fine, black ink and was still bright and legible after 

three thousand years. 

Shapira fabled interestingly of his wonderful find. 

He told how the manuscript had been preserved be­

cause it had been deposited in a perfectly dry cave in 

Moab. Besant urged him to proclaim his discovery 

to the world. Shapira hesitated; but finally he con· 

sented to reveal his discovery to two persons, Dr. 

Ginsburg, the great Hebrew scholar, and Captain Con· 

der, the Surveyor of Western Palestine. Mr. Besant 

invited both these gentlemen to visit him on the 

following day. Dr. Ginsburg thought that the invita­

tion included his friends and brought with him prac­

tically the whole British Museum and all the Hebrew 

scholars in London. Conder also came. Amid much 

ill-suppressed excitement, Shapira unfolded his manu­

script. One of the company remarked that the parch­

ment was strangely modern in appearance and that it 

spoke well for the art of the time of Moses. When the 

company separated, a professor of Hebrew remarked .• 

"This is one of the few things that could not be a 

forgery and a fraud." 

William Simpson, of the Illustrated London News, 

had no great respect for the wily Shapira. Conder 

quietly observed that "all the points objected to by 

German critics have vanished in this new and epoch­

making trouvaille. The geography is not confused, 

and Moses does not record his own death." Simpson, 

who knew all the caves of Moab, and also knew that 

they were damp and earthy, said, "There is not a dry 

cave in the country." "Then you think?" questioned 

Besant. "Precisely," said Simpson. 

While the learned professors were hanging over 

the manuscript for days, and were preparing com­

mentaries, Clement Ganneau came over from Paris to 

see the document. "I know," he said, ''how this 

manuscript was obtained. The parchment is cut froJ!1 

the margins of Hebrew manuscripts, some of them of 

considerable antiquity. The writing is that of yes­

terday." 

Ganneau's statement was only too true. S1J.apira 

received the manuscript without a single offer to buy 

it. His mind became unbalanced. His failure an,t 

the work of preparing his admirable forgery proved 

too much for him. He hanged himself. 

• ••• • 
Peary Helfef Expedition. 

On the afternoon of July 1 4  the Peary Arctic Club's 

relief ship "Windward" sailed for the Arctic regions 

to bring back Lieut. Peary. The "Windward" took on 

provisions to last her for a year. 
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A LONG-TAILED BREED OF JAPANESE FOWLS. 

BY WALTf1:R L. BgA�I.EY. 

The first s p ecimen of the remarkable long-tailed 

breed of fowls from Japan to be seen in this country 

was recently received at the American Museum of 
Natural History. The magnificent tail feathers o f  

this creature measure nearly 1 2  feet, and a r e  strik-

I 
-' 

A LONG-TAILED JAPANESE HEN. 

ingly set forth in eomparison with the 6-foot figure 

shown i n  accompanying illustration. Mr. John Row­

ley. the taxidermist of the i nstitution, will mount 

the new acqui sition in a characteristic attitude, after 

which i t  will  be installed in Bird Hall,  where i t  w ill 

form one of the most interesting exhibits of that d e  

partment. Prof. Bashford, D e a n  of C o l u m b i a  U ni· 

versity, last year visited the locality of the long-tai led 

fowls and had one grown for the Museum. 

The introduction of the breed is said to have been 

brought about by a prince of Japan, whose imperial  

crest was a feather. Yearly he offered a prize to the 

subject who would bring to him the longest feather. 

The greatest effort and skill were therefore employed 

by the breeders to produce the greatest l ength of tail 

feathers possible. At present only a few old fanciers 

know the secret process of successfully breeding these 

fowls. A few authentic details have, however, been 

obtained i n  regard to the method of their breeding. 

The particular breed is confined to the region in and 

around Kochi, the capital of a province of Tasso. The 

breed i s  about a hundred years old and i s  fast dying 

out.  There i s  said to be no artificial method of m ak­

ing the feathers grow. All is done by selection. 

Moreover one must know how to treat the birds during 

the various stages of tail growth. The body feathers 

springing from the shoulders attain a length of four 

feet. Two years is the time necessary to produce a 

full growth of tai l. The tail feathers grow from four 

to seven inches a month . and continue to increase as 

long as the bird lives.  which is usually from eight to 

ten years. The hens lay about thirty eggs i n  the 

spring and autumn. which are hatched by other fowl. 

The hens are kept housed u p  and sit all day o n  a 

flat perch, and are taken out only once in two days 

and allowed to walk half an hour or so. a man holding 

up the tails to prevent them from being torn o r  soiled. 

The birds are fed on unhu lled rice and greens, and 

secret food known and prepared by the old fanciers 

themselves. They dem and plenty of water and are 

wonderfully tame. The ordinary numher of long-tai l  

feathers p ossessed by each bird i s  fifteen or sixteen. 

About twice a month they are carefully washed in 

warm water, and afterward d ried on some h i gh p lace. 

usually a roof. The present price is $ 5 0  for a bird 

having a tail over 1 0  feet long. There are four varie­

ties of the breed: White head and body feathers and 

tail black; second, white all over with yellow legs; 

third. red neck and body feathers; fourth, reddish 

Scientific American 
color mixed with white on body. All these, with the 
exception of the second variety, have black tail 

feathers. 

SALVAGE OF THE SCHOONER " MINNIE A. CAINE." 
BY JAME8 G. MICUUDY. 

During the fierce gale that swept over the Puget 

Sound region Christmas Day, 1 9 0 1 ,  the four-masted 

wooden schooner "Minnie A. Caine" was cut loose by 

the tug that was endeavoring to tow her from Vic­

toria, B .  C., to Chemanius. Left to herself, and hav­

i ng every stitch of canvas blown away, during the 

night the vessel was driven ashore upon the rocky 

beach at Smith I sland, lying at tlie eastern extremity 

of the Strait of Juan de Fuca. 

The schooner struck at extreme high tide, and being 

light, she ran far up on the level beach. When morn­

ing dawned the craft was high and dry and those 

aboard had simply to descend the ship's ladder to the 

beach, where they were hospitably received by the 

government l i ght-house keeper. 

The " C aine" was a new vessel of 780 tons, and the 

insurance companies and uninsured owners were loath 

to regard her as a total loss. A lthough the vessel was 

not badly injured, the long d istance she would have to 

be moved over the rock-strewn beac h, and her exposure 

to the full sweep of fierce westerly winds,  made the 

question of her salvage a very difficult one. The bids 

offered for her release we!'e all (onsidere� too high, 

and in consequence those interested determined to at­

tempt to float the craft themselves. 

Operations were commenced in February, 1 9 02, the 

plan of s alvage being to raise the vessel above the 

level of the beach and force her sea ward along a track 

o f  heavy timbers or " skids,"  by the use of hydrau l i c  

j ack-screws. 

A gang of laborers was put at work clearing away 

the sand from the schooner's h u ll, while heavy timbers, 

hydraul i c  j acks. blocks. tackle and other wrecking 

paraphernalia were brought to the scene. A cook 

house and l odgings for the workmen had to be con­

structed,  and a l l  the fresh water used had to be 

brought from Port Townsend on scows, a distance o f  

1 4  m i l e s .  The isolated position of the w r e c k  added 

not a little to the difficultiES of the task in hand. 

As soon as the sand had been sufficiently removed, 

supports for the jacks were built up of blocking. 

Cleats nailed to the vessel's hull sustained the up­

ward lift of the hydraulic  serews. When the 

schooner had been raised some distance from her 

sandy bed,  i t  was found that the sharp bowlders had 

cut through the hull  in several places, and that the 

keel  was splintered and broken. 

The holes were covered over with planking and rows 

of heavy timbers were p l aced beneath the keel. Then 

the bowlders lying to seaward were shattered by dyna­

mite and removed, and the ski d d i n g  continued for a 

considerable distance down the beach . By careful 

manipulation of the jacks, the vessel was shoved sea­

ward about 4 5  feet along the improvised ways. I n  

order t o  take advantage of low tides, a l l  work had to 

be done at night. 

Thus far the weather had been favo rable ,  but now, 

when a few days more would have seen the schooner 

afloat, a gale sprang up from the westward, and i n  a 

few hours the heavy sea had d e stroyed a l l  that weeks 

o f  weary work had accomplished. 

The skidding was washed out and the vessel was 

thrown baek upon the beach. Then' came a period of 

about six weeks when the tides were not low enough 

to permit of any work being done. 

In April operations were resumed. Ebb tide now 

occurred in the dayti me, a llowing the work to be car­

r i ed on much more expe-

ditiously. The skiddin g  

was replaced, t h e  jacks 

were put into p osition 

and soon the ship was got 

moving down the p athway 

toward the sea for the sec­

ond time. Before long, 

however, another violent 

wind came on and the tim­

ber work was again torn 

out; but the vessel was 

held to her new position 

by the use of heavy an­

chors. 
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next engaged to be on hand May 10. to take advantage 

of one of the highest tides of the year and make a 

supreme effort toward floating the craft. Meanwhile 

the 'winches were kept going constantly, flghting for 

every inch of cable that the four-fold purchase would 

yield. 

Finally, on the evening of May 9, the steady pres­

sure told,  and the "Caine" slid back into her native 

element, after being a prisoner for nearly five months. 

One of the waiting tugs took her in tow and hurried 

her to Moran'S drydock at Seattle, where she will 

receive a complete overhauling. The salvage opera­

tions cost in round numbers $ 20 , 0 00 and tl,e repair 

bill  will  amount to at least $ 1 0 , 0 0 0  more. But as the 

vessel had cost $ 6 5 , 0 0 0  the year before, her owners 

were well satisfied with the outcome o f  their efforts. 

• •  I • 
PLANS FOR A GREAT TELESCOPE. 

BY ]\[ARY PROCTOR. 

Prof. Todd, of Amherst College Observatory, h as de­

vised an ingenious plan for constructing a telescope. 

on the model of a gigantic eye, 100 feet in eli ameip J' , 

PROF. TODD'S PLAN FOR A TELESCOPE. 

with a pupil represented by an obj ect-glass 5 feet 

wide. A tube 200 feet in length, occupying the posi­

tion shown in the illustration, is designed to extell<l 

1 0 0  feet beyond the exterior of the sphere. The focus 

of the telescope falls on the interior of the sphere, at 

the point where the retina of the eye i s  located, and 

here the eye-pieces,  spectroscopes, and photographic 

cameras are to be placed under the control of the 

observer. The entire sphere is to be floated i n  a zonal 

basin constructed within brick or stone masonry, about 

25 feet in depth and from 100 to 1 2 0  feet square. By 

this means the utmost ease of motion may be acquired 

in directing the sphere. 

I n  order that the observer may enter the sphere, 

the tube must be placed i n  a n early horizontal posi­

tion, the observer entering through a door i n  the tube, 

at a point close to the sphere itself. H e  then walks 

along a pathway leading to the adjustable platform, 

where the eye-pieces and other accessories are sta­

tioned. This p l atform is delicately poised by means 

of weights which are so adjusted, that i f  additional 

During the ebb tide men 

were kept shoveling sand 

from about her hull, while  

at the flood the winches 

aboard the schooner were 

kept straining at the wire 

cables made fast to the 

anchors planted to sea­

ward. A tug-boat was 

called and took several 

pulls at the stranded ves­

sel,  but could not budge 

her. 

Two powerful tugs were 
WRECKED SCHOONER" CAINE;" SHOWING LINE OF HYDRAULIC JACKS:BY 

WHICH SHE WAS LIFTED FOR INSERTING LAUNCHING WAYS. 
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olJservers are adm itted on the platform, their 

equivalent weight must first be removed before o b· 

servations begin. This swinging p latform may be 

compared to the glass crystal of a ship's chronometer, 

being mounted in the same way, always maintaining 

a horizontal position, no matter in what d i rection the 

axis of the telescope is pointed. 

From this platform, and extending through an open· 

ing in the sphere, is an electrical cable contro lling 

an exterior automatic apparatus, by means of which 

the telescope may be pointed i n  the necessary direc· 

tion for altitude, azimuth, in decl ination or right 

ascension. These specified motions may be obtained 

by means of a series of rubber·faced wheels, mounted 

on oscil lating forks o r  levers, three wheels being neces· 

sary for each co·ordinate, and the required speed being 

controlled by electric motors. The cable connection in· 

side the platform enables the observer to use any set 

of co·ordinates he may need, it  being possible,  of 

course, only to use one set at a time. 

Foll owing the deSign of the antique armilai' y  sphere,  

a series of automatic·setting devices for the horizon 

and equinoctial system of co·ordi nates i s  advisable, 

thE-se setting·systems being gimbal·mounted and con· 

trolled by means of a pendulum. I n  order that the 

eye· piece of the finder of the telescope may b e  as close 

to the eye·piece of the great tube as possible,  Prof. 

Tocld consi ders a finder with a duplex Coude tube e s· 

sential . 

With regard to the clockwork required for con 

trolling the moving parts of the telescope,  such as 

the dome and observing platform. exceptional power 

is needed . Prof.  Todd suggests that 

the mechanism should consist of elec· 

trk motors controlled by the observer 

from his chair,  thus making a change of 

level in the floor or the observer's 

chair unnecessary.  T n  the present 

style of mounting. the dome i s  separate 

from the rest of the structure, and 

means must be provided for rotating it 

i n  the required direction, while Prof. 

Todd's suggested form of monnting a 
telescope. either refractor or reflector, 

is one in whkh the telescope,  observ· 

ing·floor and dome, are all  combined in 

one.  
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the Washington 26·inch refractor ; and the fifth satel· 

lite of Jupiter, first glimpsed with the 3 6·inch Lick 

Observatory telescope.  At the time of these discov· 

eries, these great telescopes made such celestial finds 

possible. What may not be the result awaiting such a 

telescope as Prof. Todd has planned ? 

.. . . . . 
TONGUE -TRACTION FOR RESUSCITATION OF THE 

ASPHYXIA TED. 
I t  has long been known that rhythmical traction o f  

TONGUE-TRAC T ION BY HAN D .  
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name of Lazaru s,  this time appeared to be really dead. 

One hour and two hours of traction were followed by 

no result. But a fter another one·half hour, a respi ra· 

tory cough showed that life was still present. The 

dog soon revive d .  It occurred to Dr.  Laborde that i t  

w o u l d  be a g o o d  idea to su bstitute an automatic ap· 

paratus for the clotb·covered hand. The first appar· 

atus made was driven by clockwork. The more im· 

p roved apparatus now used i s  operated by mEans of 

an electric motor,  the current being supplied by a 

secondary battery. By means of this improved in· 

strument it i s  possible to subjeet the tongue to con· 

tinuous traction for three hours. 

... . . . . 
THE MILITIA AND THE COLT AUTOMATIC GUN . 

BY o. 1<;. i-iTONE BUIDGE. 
After a p ractice march of seven days over the roads 

of Long I sland, the 3d Battery of the New York Na­

tional Guard arrived on the eighth day at the rifie 

grounds at Creedmoor, and nsed the i l' guns with re­

ciults that left no d oubt as to what would happen i f  the 

fire were d irected toward an advancing enemy. This 

battery was formerly armed with Gatling guns, but 

has now been supplied with the Colt automatic rifle, 

one o f  the most deadly machines in existence. The 

gun weighs only 4 0  pounds, and the battery i s  pro­

vided with mounts of three kinds, so that it is only 

the work of a few seconds to transfer a gun from a 

disabled mount to a good one. One mount is on the 

c arriage. one Oil t h e  limber, ancl a tripod, that can 

be spread and set up in a few moments i n  any desired 

location, composes the third. The battery has six 

carriages and cai ssons, and six extra 

guns and tripods, making twelve guns 

in all  with ei ghteen mounts. 

When not in use the exterior tube of 

the telescope is lowered nearly level with 

the ground, and the objective is shel· 

tered beneath a movable roof, like that 

o f  a transit·  room. I n  this way, the ob· 

j ective is accessible at any time for the 
TONGUE·TRACTION BY THE LABORDE ELECTRIC APPARATUS. 

On the range at C reedmoor the bat· 

tery first went into position at 2 0 U  

yards a n d  moved back by easy stages 

until the limit of the range was 

reached at 1 2 0 0  yards. The cartridges, 

on a canvas belt, pass into the gun on 

the left side, and the empty belt 

emerges on the right side,  while the 

shells are drawn back and ejected 

through an aperture near the top. On 

the under side of the barrel,  about six 

inches from the muzzle,  i s  the gas 

check, the automaton that does all the 

work. At each shot the explosion 

throws this lever downward, swinging 

it back against the gun. It is this mo· 

tion that works the interior mechanism 

wh ich loads, fires and ejects the shelL 
p u rpose o f  adj ustment or repairs. I f  such a telescope 

were placed on a high mountain, it  would be possible 

to keep the interior of the sphere at a comfortable 

temperature by means o f  electric heaters, and within 

a compartment o f  the sphere, a barometric pressure 

might be maintained by artificial means. 

Prof. Todd estimates the price of such a telescope, as 

fol lows : 

Sphere . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Five·foot objective . . . . . . . . . . . . . . .  . 

Masonry and cement basin . . . . . . . . .  . 
Clock work and motion . . . . . . . . . . . .  . 

Tubes and eye·piece accessories . . . . .  . 

$ 17 5 , 0 0 0  

7 5 , 0 0 0  

5 , 0 0 0  

1 0 , 0 0 0  

1 0 , 0 0 0  

T otal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 27 5 , 0 0 0  

Prof. T o d d  i s  w e l l  known for h i s  mechanical in· 

genuity, and has worked out the detail of his scheme 

very thoronghly,  having had i t  i n  mind for the past 

twenty·five years. He had received much encourage· 

ment from expert engineers and telescope builders 

with regard to the efficiency of his plan. 

Great tel escopes have helped astronomers to make 

i m portant discoveries, such as that of the planet 

Uranus, first seen i n  Herschel's reflector ; the satel­

lites of Mars, discovered by Asaph Hall in 1 8 7 7 ,  with 

Five Hun\1red Shots per Minute with Smokeless Powder. 

the tongue is one of the most efficient means for the 

resuscitation o f  persons who have been drowned. 

Dr. Laborde, of Paris, who has carried on extensive 

i nvestigations on th e effect of tongue traction as 

a means o f  resuscitation, maintains that o ften, al· 

though the organism has apparently ceased to live 

externally, it  still lives internally. That i s  to say, life 

i s  still latent ; and as long as there is latent life, there 

i s  still hope o f  saving an asphyxiated or d rowned per· 

son. The function which i t  i s  most necessary to revive 

i s  the respi ratory. Experimenting upon d o gs, Dr.  La· 

borde found that two 0 1'  three hours after apparent 

death had set in,  it  was sometimes possible to secure 

resuscitation. A vigorous half bull  d o g  weighing 3 5  

pounds was chloroformed t o  such a n  extent that respi· 

ration had enti rely ceased ; after a quarter o f  an hour's 

traction of the tongue, the animal came to. The ex· 

periment was tried again until complete asphyxiation 

occurred, and t r action was not resorted to until five 

minutes after. The d og. who bears the appropriate 

Charging the Belts. 

THE MILITIA AND THE COLT AUTOMATIC GUN. 

Eight shots per second, 01' nearly 500 per minute, is 
the usual performance of this  gun. 'When a battery 

of these destroyers is  viciously pouring out its rain 

o f  destruction. no l iving thing can stay i n  its arc 

of fire. The 3 d  Battery uses a . 3 0  caliber gun, and 

smokeless powder. While the stream of bullets is 
pouring from the muzzle a faint vapor can be seen, 

but it  vanishes the moment firing ceases, and the lo­

cation o f  the gun cannot be detected by smoke. 

The weapon i s  made ready for firing by throwing 

down the gas lever, this action bringing the fi rst 

cartri d ge into pOSition. The first shot is  then fired 

by pulling the trigger. The firing then continues 

unti l the ammunition i s  exhausted .  The belts o f  

cartridges are f o l d e d  i n  l a y e r s  i n  a s m a l l  b o x ,  w h i c h  

is hung o n  the side o f  the g u n ,  and which f e e d s  un­

ceasingly until no more remain. The empty belts, 

when rolled up.  look like a common lamp wick and 

can be placed in a coat pocket. The loading tool is 

quite as ingenious as the gun and resembles a hand 

sewing·machine.  One man feeds the machine with 

cartridges. a second turns a crank, while a third 

guides the loaded belt into the boxes. This little ma· 

chine sews the loaded shells into the belts as fast 

A. Gun in Action, Using Smokeless Powder. 
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a s  a man can feed it.  A full  service belt holds 5 0 0  

s h e l l s ,  b u t  for target p ractice s m a l l e r  s i z e .  are used. 

Firing can be stopped at any desired point on the 

belt by removing one of the cartridges, Thus, i n  

order t o  shoot five shots continuously, a n d  then stop, 

every sixth cartridge i s  removed. T h e  gunners are 

so expert that each can fire a single shot, which was 

done repeatedly. 
• .  e . •  

A n  I U1111'o,relll e n t  i n  Casting Steel. 

I n  the present practice o f  casting steel i ngots, at­

mospheric air and the moisture which it contains 

percolate through the defective joint of the mold, the 

base upon which the mold stands, the lower super­

heated portion of the mold, and finally through the 

fluid steel, rendering i t  plastic.  The fluid steel is 

oxidized by the column o f  air upon which i t  rests. 

The oxidized particles, having greater specific gravity 

than the rest of the mass, are precipitated, come in 

contact with carbon and form c a rbon-monoxi d e  gas. 

H i s  needless to say that the oxygen o f  the steam 

passing upward has the same effect. 

The nitrogen of the air  in passing upward forms 

a mechanical mixture w ith the steel a n d  i s  retained,  

while the hydrogen combines chemically with a por­

tion of the nitrogen to form ammonia gas. When it 

i s  considered that atmospheric a i r  i s  composed of 

four-fifths nitrogen, it  i s  evident that the amount o f  

f r e e  nitrogen which is  taken u p by the s t e e l  m u s t  be 

considerable,  especially so i n  large ingots. Metal­

lu rgists have long known that the effect of nitrogen 

i s  to make the steel brittle and hard.  For that rea­

son it is considered injurious. While the steel in 

the mold is sti l l  fl u i d  the gases mentioned escape, so 

that th ey can do no harm. But as soon as a crust is 

formed they are i mprisoned and form blow-holes. 

After partial solidification has set  in, the column o f  

atmospheric air resting upon the partially-cooled 

ingot begins to find its way downward through the 

superheated inner side of the mold,  and thence passes 

into the still plastic steel. Thus the formation o f  

honeycombed steel may be accounted for. 

From this brief outline o f  the usual method of 

casting steel it follows that the chief difficulties to 

be contended with are the production of blowholes 

and honeycomb-like cells filled with carbon-monoxide 

and ammonia gas. The steel i s  furthermore charged 

with nitrogen. The molecular spaces are filled w ith 

injurious gases so that the steel cannot be readily 

welded.  

A Newark inventor, Mr. A .  J.  Lustig,  has patented 

a p rocess in which it is sought to overcome the diffi­

culties mentioned. I n  this process hyd rocarbon gas 

or vapor is stored around a n d  under the covered 

mold. A s  soon as the filling of the mold begins, the 

superheated hydrocarbon vapors enter, thus displacing 

the atmospheric air.  The carbon o r  hydrocarbon is 

taken u p  b y  the steel independently o f  the freed 

hydrogen. After the mold i s  filled i t  i s  covered, and 

th e hydrocarbon vapors are caused to pass through the 

steel in order to force outwardly whatever atmospil€ric 

air has entered .  

I t  i s  c l a i m e d  for t h i s  process t h a t  n o  blowholes and 
no honeycombs are formed. Consequently no injurious 

gases can be retained in the molecular spaees. It 

therefore follows that the steel l 'an be welded easily 

after the first (' ompression of the glowing ingot.  either 

by rolling or hammering. From tests which have 

been made it would seem that there i s  an increase 

in the merchantable quantity o f  steel obtained of 15 

to 4 0  p e r  cent. The tensile strength of steel made by 

this i mproved process is  1 4 5 , 0 0 0  pounds i n  contradis­

tinction to 1 2 5 , 0 0 0  pounds at present obtained_  The 

elongation o f  the new steel i s  4 . 6 0 ; that of the o l d  

1 . 0 9 .  The a r e a  o f  reduction o f  t h e  new steel is said 

to be about 2 ;  that of the steel at p resent made i s  

practically nil .  T h e  c h i e f  merit of t h e  new steel, how­

ever, i s  to be found in the fact that it is most readily 

weldable. 
• '41 1  � • 

Aillazon Rubber. 

The greater part of the world's supply of rubber 

comes from the j ungles o f  the Amazon. The growing 

demand for the p roduct has led the natives to ex­

plore regions which have hitherto never been trodden 

by man. These explorations have resulted i n  the dis­

covery of new areas of rubber lands. Consequently 

the worl d ' s  supply of rubber annually exported i s  

increasing. T h e  shipments from Iquitos during 1 9 0 0  

amounted t o  9 2 0  tons ; i n  1 9 0 1  the quantity sent 

abroad increased to 1391 tons, and this year a still 

larger gain is expected. 

. . . , . 
Marconi's L ate"t Feat. 

News comes from England that Marconi , while at 

C ronstadt, Russia, succeeded in receiving wireless sig­

nell'; from the Cornwall station. The distance was about 

fourteen hllnrl re rl miles.  and the signals were tram;­

m i i t. .. rl p a r t l y  ovprl a n rl a n rl paJ'tl y over water. MeR­

sw,'('S were re(,ei ved as far as Skagen. Denmarl" about 

eight hundred and fifty miles from the Cornwall sta­

tion. 
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Volcanoes a n d  thc S u n  and M o o n .  
To the Editor o f  the SCIE.'i TIFLC A�IEmCAN : 

Referring to your comments on my communication 

about "Volcanoes and the Sun and Moon," published 

on June 21, you have apparently misunderstood my 

theory, as I d o  not maintain that volcanic and seismic 

action should be greatest where the tide i s  highest and 

least where i t  i s  lowest. The abnormally high tide 

in the Bay o f  Fundy i s  evidently caused by the 

"contour o f  the continents,"  as you state, for the 

moon's attraction i s  of course n o  greater at the Bay 

o f  Fundy than elsewhere in the same latitude, and 

therefore volcanic and seismic action i s  not expected 

to be greatest there. 

The influence of the moon and planets i n  causing 

and intensifying seismic and volcanic d isturbances is 

not altogether tidal action-gravitational ; i t  i s  partly, 

o r  mostly, electrical,  and seismic and volcanic action 

i s  an electrical disturbance. This is the reason why 

sultry weather, which alw ays accompanies thunder­

storms, also goes with volcanic eruptions and often 

with earthquakes.  Hence, sultry weather i s  popularly 

called "earthquake weather,"  and in the Hawaiian 

Islands it is known as "volcano weather." I t  is a 
remarkable fact that "when Mont Pelee blew up, mag­

netic needles two and three thousand miles away 

quivered on their pivots." 

T h e  effect of the moon's crossing the earth's equator 

is electrical disturbance, not at all gravitational. and 

a little observation and reading of the daily papers 

will prove that electrical storms, and i n  fact severe 

storms of all kinds, are more frequent at about the 

time o f  the moon's equatorial p assage than at any 

other time. I n  proof of this, note the terrific storms 

that occurred about May 3 ,  16, 3 1  and June 1 3  and 2 7 .  

even i n  t h i s  country alone, a n d  a l s o  notice w hat occurs 

on and tOll ching the following moon-on-the-equator 

dates the rest of this year : July 10, 2 4 ; A u gust 6 ,  2 1 ; 

September 3 ,  1 7 ,  3 0 ;  October 1 5 ,  2 7 ; November 1 1 ,  2 3 ; 

December 8, 2 1 .  Some interesting experiments by 

Prof. Elmer Gates on "The Electrical Causes of 

Changes in the 'Weathe r "  were described i n  the S C l­

E�1'IFI(' A1\lEIU C AX of August 1 0 ,  1 9 0 1 .  

I cannot agree w i t h  y o u  that a relation m u s t  be 
established between planetary positions and "moments 

of volcanic outbreaks o r  severe earthquakes , "  for the 

p lanetary cause i s  not the sole cause ( as i t  i s  with 

tides ) ; i n  some cases where a volcano i s  almost strong 

enough to burst forth of its own accord, the planetary 

influence i s  strong enough to precipitate the outbreak 

a good many hours, or perhaps a whole day, before the 

actual moment of the conjunction. perigee.  etc. ; the 

planetary influence comes on gradually and i s  cumu­

lative, m y  observations indicating that volcanic and 

seismic d i sturbances are more likely to occur shortly 

after rather than before, or at the moment of,  the 

planetary positions. 

Following are some more "coincidences : "  

The vokano o f  Kilauea,  in the Hawaiian I slands, 

began e ruption on July 4 ,  1 9 0 1-the rlay before the 

opposition of Saturn-and continued through the 

moon's equatorial passage on the Gth, peJ'igee on the 

1 1th. and new on the ] 5th.  ceasing atlOut 3 0  hours 

after the moon ('rossed t h e  equator again on July 1 9 .  

An Associated P r e s s  dispatch of April ] 7 stated that 

Albrim. Lopevie and Tingoa volcanoes, in the New 

Hebrides I slands, were in eruption on March 1 0-an­

other moon-on-the-equator date. 

I n  Alaska, Mount B l ackburn erupted on April 11-

the next day after perigee-and Mount Redoubt on 

May 3-the same day that Mont Pelee began e ruption 

-caused by the moon o n  the equator. 

A dispatch states that the seismographs o f  W. A . 

Eddy,  the Bayonne ( N. J . ) seismol ogist, recorded earth 

tremors from the east-southeast on the n i ght of May 

15-1 6 ,  leading him to predict new eruptions i n  the 

West I ndies,  and that "this i s  the first motion of the 

seismograph needles since March 22." On referring to 

m y  almanac I find : moon on equator May 1 6  and 

March 2 3 ; also full  2 3 d ; perigee and equinox, 21st. 

Some coincidences omitted from my first l etter were 

the perihelion of Mercury on May 4 ,  with the first 

eruption o f  La Soufriere next day, and the occultation 

( direct conjunction ) o f  Mars by the moon o n  May 7 , 

when that volcano was at its worst. 

The p redictions in m y  communication o f  May 1 8  

were verified b y  t h e  eruption' o f  Mont Pelee o n  May 

30,  earthquakes i n  Hawaii on May 31, two eruptions of 

Kilauea June 1 ,  a "violent outburst" of Mont Pelee 

June 6,  and again on the n i ght of June 13-14.  

I f  scientists will  not admit any influence of p lane­

tary conditions i n  causing seismic: and volcanic rlis­

turbances, they must then account for simultaneous 

di sturbances of this kind in different parts of the 

world b y  sllpposing t h at d i stant vol canoes are con­

necte d .  and that. therefore. a l arge part of the i nterior 

of tlw earth iR moltpn m attpr-wh i ch Uwy can n ot rl p n y  

m ll st be subject to the s a m e  gravitational influence 

that causes the tides.  ELj\lEI: G. S1'lLL. 
LiYermore, Cal., June 29, 1902.  

JCLY 26, 1902. 

'rhc L arge"t " ' atch i n  the World. 

At the American Waltham watch factory, the largest 

watch ever designed was recently completed. To 

build this gigantic timepiece cost several thousand 

dollars and several weeks' time. Special machinery 

and tools were required for its construction. The 

watch i s  a model of the new model 1 6-size Maximus, 

three-quarter plate watch, enlarged ten times, perfect 

i n  every detail and a s  h i ghly finished as the finest 

watch. 

The diameter of the pillar p late is  17 inches, and 

the movement i s  21,12 inches thick. The balance wheel  

is  6V:! inches i n  diameter, and the Breguet spring 

which controls its action i s  8 feet long, 0.08 centi­

meter thick and 0.25 centimeter wide. When run­

ning the balance makes a vibration in 0 .7  second. 

The pallet stones are of sapphire and exquisitely pol­

i shed.  The actuating. or mainspring. i s  2 3  feet long, 

0.17 centimeters thick and 2 . 9  centimeters wide.  

The mammoth model i s  as completely j eweled as a 

watch of the finest grade. T h e  p late j ewels, which 

are a s  large as the smallest movement made, o r  about 

the size o f  a n i ckel five-cent piece,  are fine rubies, 

about ten lines i n  diameter, but bushed with sap­

phires. The polish o f  the wheels, pinions and oth e r  

f,teel  w o r k  i s  perfect, and the damaskeening on the 

plates i s  most beautiful.  The pendant and winding 

crown are o f  fine bronze, brilliantly polished. Every 

portion i s  made on the exact scale of the watch it 

represents. No dial has been made for this move­

ment, as it i s  designed to show not only the action of 

th e train, but the stem-winding and stem-setting mech­

anism a s  well .  

The movement stands on a bronze pedestal and 

from its base to the tip o f  the winding crown i s  twen­

ty-six inches. 

• • •  I .  
Precautions A gainst Ele('trolysis o f  Gas Pipes, 

How important it i s  for a city to adopt some measure 

for the prevention of the destruction of its gas and 

water pipes by electrolysis is shown i n  the recent 
'
suit 

of the city o f  Dayton, 0.,  against a local trolley com­

pany. With the example o f  Dayton before it ,  the city 

o f  Baltimore has decided to tak e  the necessary steps 

to forestall a destruction of its pipes.  An agreement 

made with the trolley company o f  that city provides 

that the c ity is  to receive $500 annually from the rail­

way company for the p rivilege of running a copper 

wire nearly two inches thick through the municip al 

su bways. It is expected that this wire will  take up the 

surplus current which has been escaping into the 

ground and eating u p  the pipes,  and send it back to 

the power house, thereby giving the company more 

power and giving relief to the wate·r and gas com­

panies. I t  will cost the railway company about $ 2 0 , 0 0 0  

to l a y  and b u r y  t h e  wire, and i f  the calculations are 

correct the gain will be enormous, as i t  is  expected to 

save a large amount o f  electricity. Whether it will  

work well in practice and overcome the great d amage 

done by eledrolysi s remains to be seen. Those i nter­

e sted i n  the plan, however, profess to have great confi­

dence i n  it. 

'rhe C u rrent Supplelllent. 

The deplorable artistic disaster which Italy has sus­

tained in the fall of the historic Campanile of St. 

Mark's i s  made the subject of the opening article of 

t h e  current Sl ' I'I'r.E�IE:-;,],.  The famous old tower i s  

]lidured,  as wel l as t h e  celebrated Loggetta o f  Sanso­

vi no, with its splendid gates. Of technological interest 

are a discussion of mechanieal standardization in 

Great Britai n ; an article on the manufacture of india 

rubber ; and a review of alloys. From the scientific 

standpoint perhaps the most important feature of 

the current Sl:l'l'LE;\H;XT is the paper which Mr. Mar­

coni recently read before the Royal Institution on 

the " P rogress o f  Electric Space Telegraphy." T h e  

noteworthy Pittsburg meeting of the American Asso­

c i ation for the Advancement o f  Science i s  fittingly 

commemorated by the publication of a resume of 

some o f  the more important papers read. I n  addition 

to this resume Mr. B .  T.  Galloway's v ice-presidential 

address o n  "Applied Botany, Retrospective and Pros­

pective," i s  published in full.  Among the minor 

articles o f  i nterest that deserve mention are those o n  

the P o r r o  P r i s m  Field Glass ; the Virtue of the Pine­

apple ; French Mortar s ; and the Gannets of the 

Bass. It  may not be known to many that the man 

who invented the gelatine d ry-plate died a few weeks 

ago in England. I n  memory of the services which Dr. 

Leach Maddox performed for photography an article 

has been published on the man and on h i s  i nvention, 

which is appropriately a picture i l lustrating early 

negatives. 

Builder .. ' Trial of the Battleship " Main e . )' 

The speed record for American battleships was 

made by the "Main8." recently completed at the 

C ram pR' Rh i pym· rl . Fo]' t.hirty minutes she ran at a 
sp8ed of 1 8 . 9 [)  kn ots ppr honr.  while  her average speed 

for an h o n l' was 1 8 . 29 knots . For a rnn of 3 0  knots 

an average of J 8 . 0 8  kn ots Tl€1' hour was made_ 
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MAKING THE CABLES ON THE NEW EAST RIVER 

BRIDGE ,  NEW YORK, 

We have described from time to time, in the col­

umns o f  the SCIEXTlFIC A �IEIUCAN, the four great 

cables which will support the massive 1 8 8-foot road­

way of the new East River Bri dge, and i n  a recent 

article we gave photographs showing the temporary 

footbridges which have been used i n  stringing the 

cables. The last of the strands has now been com' 

pleted, and the four cables hung i n  the positions which 

they will  permanently occupy. It would be well ,  

therefore, before describing in detail  the method o f  

b u i l d i n g  to recapitulate s o m e  of the dimensions or 

these,  the largest suspension cables in the world.  

Each cable i s  1 8  inches in diameter and 2985 feet i n  

length f r o m  anc horage to anchorage. When the 

weight of t h e  floor system i s  lIpon them, the cab l e s  

will  extend in a fairly struight l i n e  f r o m  anchorage t o  

saddles at t h e  t o p  of t h e  steel towers, where t h e  

c e n t e r  of t h e  c a b l e s  is  3 3 3  f e e t  above mean high 

water mark in the East River,  while the horizontal 

distance from saddle to saddle across the main span is 

1600 feet. The breaking strength of each cable is 

2 5 , 0 0 0  tons and their combined weight i s  5000 tons. 

The actual dead load which they will carry when the 

b r i d ge i s  completed i s  8000 tons, and they are cal­

cuhted to carry a maximum moving load of 4 5 0 0  tons, 

Each of the four cables contains 1 0 , 3 9 7  No.  8 steel 

wires. The speCifications called for a strength of 

200,000 pounds per square i:;ch,  but the actual break­

ing strength of the wire as determined on test, shows 

that the cables have an average breaking strength of 

2 2 5 , 0 0 0  pounds per square inch ; a truly marvelous 

result,  and one which places these cables far ahead 

in point of tensi l e  strength o f  any other structural 

material yet used in bridge building.  

Scientific !t\.lDerican 

which has been adopted. i n  the first plaee the wire 

i s  thoroughly coated at the mills with a heavy mixture 

of graphite and oil ,  and although its greasy condition 

rendered i t  extremely d isagreeabl e  to handle, the bene­

fit will  be found i n  the practically indestructible nature 

o f  the work. 

I n  putting up the strands, the apportionment o f  

l a b o r  was as follows : There were three men on each 

anchorage to look after the reels,  put the bights on and 

off the carrier-wheel, splice the wi res, etc. There 

were three men to hand l e  the wires at the top of the 

tower until the strand was ready for lowering into 

the saddle whose duty i t  also was to see that the wires 

were hung exactly i n  the curve of the guide-wire al­

ready referred to.  There were also three men placed 

between the ancho rage and the top of the tower, who, 

as soon as the tension was adjusted, clamped the wire 

to the strand. The adjustment of the wire between 

the towers was done by seven men, and the adjust­

ment of the wire between the other tower and the 

anchorage was accomp l i shed in a similar manner to 

that described already. Care was taken in placing the 

bights of the wire around the strand-shoes to lay them 

in regular courses on the shoe, so that they would 

correspond with the position of the wires at the other 

end of the strand on the opposite' anchorage. 

As each strand was completed, its end shoe was 

turned from the hori zontal to a vertical position ami 

allowed to slide forward toward the tower,  thereby 

lowering the strand to the final position of the finished 

cable ; the shoe being final ly placed in position between 

the anchor chain eye-bars and held i n  place by its 

end pin.  The thirty-seven strands in each cable are 

arranged in a hexagonal cross sectional form, five 

strands lying 0 :1  each side of the hexagon. 

55 
actuall y  inGerted in the bark , and whether the globule 

o f  l i quid eame from the insect or from the tree, 

beaks of a number o f  insects were clipped off with 

scissors, so that they remained sticking in the bark. A 

p iece of the bark was then cut out with the beak still 

retained, and photographs were taken of the beak in 

place, In addition to this point, sections of the beak 

also were made, which showed that the setre were 

forced through the outer bark into the cambium layer 

o f  young apple and poplar trees to a depth of foul'  

mi llimeters. 

On June 18, photographs were made in the field of c i­

cadas feeding, and it was observed that ants and other 

sweet-loving insects gathered about the feeding cicadas, 

and when the latter withdrew their beaks, and the 

resulting l i quid appeared on the bark, the ants im­

med iately began to gather about the spot and to feed 

o n  the oozing sap. A photograph was secured only 

after several failures, but the failures gave an op· 

portunity for observing minutely the method of feed­

ing on the part of the cicada. The insect finally 

photographed had been feeding lower down upon th e 

same trunk, and was d i sturbed by the motions made 

in adjusting and focusing the camera, so that it moved 

away from its then location, and after a time read­

j u sted itsel f  in the one where it was photographed. 

When moving, the beak is  folded back between the 

forelegs at an angle of about 4 5  degrees, so that the 

tip is just free from the surfaee of the bark. As it 

begins to feed,  the tip o f  the beak i s  b rought forward, 

so as to become more near l y  perpendicular,  and is 

rested against the bark. The insect then " backs up," 

so a s  to bring the upper end of the beak in a perpen­

dicular position above the tip,  wh ich is ,  as already 

stated, resting against the bark. This backward move­

ment on the part o f  the Insect i s  accon�­

panied by a setting of the legs in a firL 

position.  and is  accompanied by an aetua I 
pulling back of the body by the hind legs 

rath er than a mere settling closer to the 

barIc With the beak now in a pe rpen­

dicular position, the setre apparently are 

protruded through the tube which the beak 

forms, and this i s  accompanied by a slight 

sinking of the head, as the beak itself ap­

pears to be forced to a slight d egree into 

the bark. Having thus inserted the sucking 

apparatus , the cicada drinks its fill ,  o r  unti l 

disturbed ; and its source of supply is so 

abund ant, that when the beak i s  withdrawn, 

more 0 1' less of liquid follows the withd raw­

al of the beak and affords an attraetion for 

sap-loving insects.  The insect is  so intent 

upon feeding, that with care one can snip 

off the beak with s l ender scissors,  so that 

almost its full length will remain in the 

bark. This is not so easily done, however, 

as i s  the snipping off of the ovipositor in 

place . wh ich,  owing to the de pth to which it 

i s  inserted in the wood, cannot be with­

d rawn so readily as the slender atHI flexible  

beak.  The insects seem to be sensitive to 

For the construction of the cables, tem­

porary working platforms were built from 

the anchorages to the top of the towers and 

between the towers. These platforms werc 

for the aceommodation of the w o rkmen in 

handling and adjusting the wires,  The 

platforms were double-decked, the upper 

deck being used for the construction o f  the 

separate cable strands, which were lowerecl 

as they were completed through a distance 

of 15 feet to the lower platform, where 

they were assembled in the cable. The 

cable wires,  which are about 3-16 o f  an inch 

in diameter,  were made at the mills  i n  4000 

foot lengths and reached the site of the 

bridge on 7-foot wooden reels.  Each reel 

containcd 24 of these l engths of wire,  which 

were coupled at the ends with sleeve nuts, 

the joints being designed to give the fu l l  

strength o f  the unbroken wire.  T h e  ree l s  

o f  w i re w e r e  p l a c e d  on e a c h  anehorage in 

bearings carried on wooden frames, which 

were laid in the lines of foul' cables .  At 

eaeh end the cables had to be connectecl 

w i th a series of massive eye-bars, which ex­

tend down t h rough the anchorage and arc 

boIted to a huge anchor pl atform at the base 

of the masonry. The connection consisted 

o f  massive shoes round which the wires of 

eaeh strand were carried, the shoes being 

Anchor Bars, Bedded in Masonry of Anchorage, and Used to Fasten 

Ca ble-Loops and Ends. 

sudden motion rather than to neal' 01' 
strange objects in themselves , as difficul ty 

in app roaching them was almost enti rely 

obviated when focusing cloth and other 

themselves pinned in between the ends of the I-bars, 

as shown in our illustrations. 

The method of building each strand was as follows : 

The end of a wire was taken from one of the spools 

and made fast to the strand-shoe. and then the wire 

was unwound from the reel sufficiently to form a 

bight, which was passed around a 3-foot sheave, at­

tached to an endless carrier cable which extended 

from anchorage to anchorage across the towers.  The 

two parts of the carrier-cable were arranged as near 

as possible to lie  in the plane of one of the main 

cables,  and each part had attached to it a carrier 

sheave, i n  such a way that while one sheave was 

carrying its strand wire from New York to Brooklyn, 

the other was carrying its own strand wire from 

Brooklyn to New York. I t  will be evident from what 

we have said that each time a sheave traveled aeross 

t�le river,  it  drew with it a double wire.  As a similar 

a r rangement was provided for the other two cables,  

eight wires altogether were being simultaneously car­

ried across the river when the whole system was in 

operation. When the carrying sheaves reached the 

opposite anchorage, the bights of the wires were re­

moved from the sheaves and slipped over the strand­

shoes. The rate o f  progress of the work was about 

5 0  wires in each strand in ten hours,  or a total of 

about 400 single wires each working day. When the 

end of the coil  of wire was reached i t  was placed in a 
vise opposite to the end of the next coil  of wire and the 

two were connected by a sleeve nut. A perfectly 

even tension was secured i n  each wire by adjusting 

it so that it conformed to the curve of a guide wire ,  

which had bf>f>n accurately adjustl!d i n  position b y  thf> 

engi n eers.  

One o f  the best features of the new cables i s  the 

very excellent system o f  protection against weather 

T o  complete the cables it will  next be necessary to 

place around them the clamping bands, which wil l  

form also the saddles in which the suspender cabl e s  

will  rest. T h e n  the cables w i l l  be covered with pro­

tecting shields which will  consist of half-round troughs 

of sheet stee l ,  semi-circular in cross section , one half 

of which will  l i e  below, and the other half above the 

cables.  Between them and the cables will  be run in a 

hot mixture of eable preservative similar to that i n  

w h i c h  t h e  individual w i r e s  were soaked as t h e y  were 

manufactured. 

.. . . . . 
'r h e  Sevent e e n-Year L o (·. n " t .  

BY 1'�. Ii . BLODG ETT. 
'When the seventeen-year locusts first made their 

appearance in Prince George' s County, Maryland, 

about the 25th of May, I notie-eel that a number o f  the 

mature insects had their  beaks perpendicular to the 

surface of the tree on which they were resting ; but 

knowi n g  that Riley and other entomologists had 

studied the question of their li fe-h istory very thor­

oughly, the thought that they mi ght be feeding was 

put aside as untenable until June 5 ,  when they were 

observed in similar positions in consi derable numbers 

upon young apple trees in one of the coll ege orchards . 

Some of the trees upon which the locusts were most 

abundant were wet over considerable areas, and care­

ful observation revealed the fact that the wet areas 

appeared at places where the cicadas had recently 

been resting. Close observation was immediately be­

gun, and a number of cicadas were observed with 

thei r beaks perpend icular to the surface o f  the bark. 

Whe n (l i st u rbe (l . they w('rl' observed to w i t h (l ra w  th e i r  

Iwalls ,  an(1 i m m e (l iatel y a (1 1 '01) of  1 i (j u i (l made i t,.;  
appearance at t h e  spot where t h e  beak h a d  been rest­

ing.  In order to determine whether the beaks were 

swinging 01' flapping arti cles were removed. But even 

when app roached successfully, the feeding ci eadas 

were likely to move just at the wrong time, on account 

o f  the movements of the camera body. 

The feeding habits and the digestive organs of 

the cicadas are to be treated at some length in a 

bulletin from the Maryland State Horti cultural De­

partment during the present season, in which the ob­

servations here recorded will be treat ed at greater 

length by the State entomologist, to whom the matter 

\Jas been referred .  
• f • • • 

A no t h e r  Ne,v Y o .·k and C h lca:!:o B a l 1 r o a d  Reeord. 

Four hundred and eighty-one miles in 4 6 0  minutes is 

the new record made on the Lake Shore and Miehigan 

Southern by the 20th Century Limited Express. When 

4 ;;  miles west of Buffalo the train was 2 hours and 28 

minutes late. The track was deared, and o nlers given 

to malw up as much of the lost time as possible.  The 

1 2 4  miles between Brockton and Cleveland were cov­

ered in 1 3 1  minutes. The distance from Cleveland t.o 

Toledo, 113 miles, was made in 103 minutes, the speed 

on this stretch at one time reaching 9 0  miles an hour.  

The train left Toledo 1 hour and 4 0  minutes late .  

making u p  4 0  minutes on the run to Elkhart. a dis­

tance of 1 4 3  miles, arriving at Chi cago 3 5  minutes late,  

making the run from Toledo to Chicago, 244 miles, in 

2 2 8  minutes,  including three stops-one at Elkhart, 

where they changed engine s ; one at Englewood, and 

one at Thirty-first Street, making an average speed from 

Toledo o f  over 64� miles per hour, including stops. 

• • • 
Congress, with the approval of the President of the 

Uni t.f>rl Statps, has n rov i <l erl t.h at. the Wor l rl ' R  Fal l' at 

St. Loui s i n  celebration of the Centennial of the 

Louisiana Purchase, shall be held in 1904.  
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THE REMAINS OF PIZARRO, FOUNDER OF PERU 

AND CONQUEROR OF THE ANCIENT INCAS. 
BY E. C.  BOST. 

In the famous ancient cathedral of Lima, Peru, 

are on exhibition the remains o f  Captain-General Don 

Francisco Pizarro, who founded Lima January 18,  

1535.  These remains are contained i n  a white marble 

coffin, with a glass front, thus exposing to view the 

well-preserved remains within. The coffin stands in 

a niche o r  more properly a vault, 

entrance to which i s  had through a 

massive iron-barred door. To view 

these remains one must fall into 

the good graces of an attendant 

in the cathedral,  who for one sol 

( fifty cents ) opens the iron doors, 

l ights a candle and by this light 

the remains are examined. 

It  was my ambition to obtain a 

photograph of these remains, p e r­

haps of greater historic interest 

than all  else i n  South America.  

Pizarro was at once the founder 

of Lima ( if not of South America ) ,  

conqueror o f  the ancient and 

highly-civilized Incas, and may be 

regarded a s  one of the most brutal 

of all  warriors. It  required some 

very strong influences to procure 

the desired permission, and it was 

only after an appeal to my good 

friend Emanuel E l guerra, twice 

sec retary to the Peruvian Legation 

in Washington, that the necessary, 

permission was finally granted .  

O w i n g  to the p o o r  light i n  the 

vault I was obliged to give the 

plate two and one-half hours' ex­

posure, with the result herewith 

shown. Several rolls of parch­

ment manuscript visible near the 

foot o f  the body are also contained 

within the marble coffin, which was 

placed where it now stands in 1 8 9 1 .  

killed i n  t h e  palace at L i m a  June 2 6 ,  
Pizarro w a s  

1 5 4 1 ,  a n d  h i s  

remains were previously buried i n  a subterranean 

vault of the old cathedral.  

• • • 
THE RUSSIAN ARMORED CRUISER " GROMOBOI. "  

Russia has always favored the armored cruiser, and 

she was, indeed, the first navy to put afloat any of 

those long, fast and powerful armored vessels which 

have recently become the popular and p redominant 

type among the leading navies o f  the world. The 

SCIENTIFIC AMERICAN some time ago made its readers 

familiar with the Russian armored ,cruisers "Rurik" 

and "Rossia," which so excited the interest of the 

British navy that a quick reply to them was made in 

the " Powerful" and "Terrible. "  These latter vessels,  

however, because o f  their lack of side armor, would 

be a questi onable 

match for the two 

small but better-

armored 

ships. 

Russian 

The "Gromoboi" 

i s  one o f  the latest 

o f  the R u s s i a n  

armored cruisers, 

and both in de sign 

and appearance is 

certainly a hand­

some and formid­

able-lookirrg fight­

ing ship. She i s  

4 7 3  feet in length, 

6 8  feet 6 inches in 

beam, her draft is 

2 6  feet, and dis­

placement 1 2 , 3 3 G  

tons. L i k e  0 u r 

own "Minneapolis" 

a n d  "Col umbia" 

she is  driven by 

triple screws,  h e r  

engines of 1 4 , 5 0 0  

h o r s e  p o w e r  serv­

ing to give her a 

speed of 20 Imots 

an h 0 u l' W h e n  

e v e  I' y t h i n g is 

pushed to its full 

capacity. Built at 

St. Petersburg, and 

launched in 1 8 9 9 ,  

s h e  may be said to 

embody the very 

l a t e s t  i d eas of 

Scientific American 
her class. She carries, in the first place, a partial belt 

o f  6-inch steel face-hardened by the Harvey p rocess, 

and her main gun positions are also p rotected by 6 
inches of the same armor. Although the belt is not 

carried entirely to the bow and stern, i t  i s  associated 

with deck plating 3 inches i n  thickness, and this, of 

course, with its turtle-back form, offsets i n  some 

measure the undeniable weakness o f  the unprotected 

ends. The armament is carried entirely i n  broadside, 

- - - --- -
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with the exception of a bow-chaser and stern-chaser, 

which fire through casemates on the main deck at the 

stem and stern. On the upper deck, at the four 

corners of the central armored citadel, are four 8-inch 

rapid-fire guns. Forward o f  these, on the main deck, 

but outside o f  the citadel, are three 6-inch rapi d-fire 

guns, one on either bow, and the third as above men­

tioned, mounted in the bow as a bow-chase r. There 

i s  another 6-inch gun on this deck which i s  mounted, 

a s  also mentione d  above, as a stern-chaser, a gun 

port being cut for this purpose on the main deck 

through the stern. There are also a dozen 6-inch 

rapid-fire guns mounted in broadside within the 

citadel on the main deck. six on either broadside. The 

"Gromoboi" also carries twenty 3-inch rapid-tire guns, 

while several smaller rapid-fire guns are mounted on 

the bridges, superstructures an d  i n  the fighting tops. 
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The Russians are great believers in the automobile 

torpedo and, unlike other great naval powers, they 

continue to mount a l arge number of these on the i r  

modern ships. T h e  "Gromoboi" carries fi v e  torpedo 

tubes, of which one i s  above the water-line and the 

other four are submerged, the Russians. using a special 

form of submerged launching tube designed for this 

purpose. Another characteristic feature of this vessel 

i s  her large coal capacity, which is set down in the 

official list a s  2500 tons of coal. 

This handsome cruiser i s  designed 

primarily for service i n  Chinese 

waters, and this will  account for 

the very large coal capacity ( that 

is,  large in proportion to her dis­

placement ) which has been given 

her. Our photograph was taken 

when the vessel was on her way 

out to Chinese waters and prepar­

ing to pass through the Suez Canal. 

• Q .. 
New TYl, e  of S u lullarille. 

Particulars are to hand o f  the 

new submarine boat i nvented by 

Mr. Claude Goubet, which has just 

been sold to the newly-formed 

British Submarine Boat Company. 

It  is said to differ very widely from 

the newest "Holland" type, to which 

the present British submarines be­

long. While the latter have a re­

serve buoyance when subme rged, 

and are kept under by means of 

horizontal rudders, the Goubet boat 

possesses no reserve buoyancy 

when beneath the water, its weight 

equaling its displacement. The 

new type, in fact, weighs nothing 

when submerged, and i t  i s  said that 

the addition of a very small weight 

will set i t  sinking. In order to 

keep the boat on an even keel  and 

prevent its either rising or sinking 

the inventor has devised an arrangement which pumps 

water from a forward tank to one s ituated aft, and 

vice versa. The method o f  working i s  described as 
follows : Should the vessel incline i n  any d i rection 

a pendulum swings forward, and in so doing forms a 

connection between a motor and the batteries ; the 

former at once commences working the rotary pump 

in a direction which causes the water to flow through 

the pipes from the lower tank to the higher, until 

the addition of water to the latter is sufficient to 

bring both the boat and tanks level again.  The pendu­

lum swinging straight then cuts off the electric cur­

rent and the motor i n stantly stops. 

• • • • 
An i nterestin g  work of creating a waterfall for the 

purpose of supplying power is now being carried on at 

the headwaters o f  the Little Blackfoot River, about 

30 miles west of  

H e 1 e n a, M 0 n t.  

Russian n aval de-

si gners as to what 

goes to make an 

efficient vessel of 

Dh1l,l aeenl e llt ,  12,336 tons. Specd, 20 knots. ill axlnl u ln Coal S u p p l y ,  2,500 ton.. A " '" 0 1' : Belt. ti inches ; gllll positions. 6 Inches. A rmR'"ent : 

Miles of flumes and 

ditches are being 

c o n s t r u c t e d , by 

means of which a 

number of s m a  I I  
streams are being 

brought together 

and c a r  I' i e d five 

miles to the mouth 

of Hat Creek over 

a precipice of 500 

feet . Here a power 

plant will  b e  e rect­

ed, and it is calcu­

lated that t h e  l' e 

will  be 1000 horse 

p o w e r  available. 

The current gener­

ated will b e  trans­

mitted a distance 

o f  1 0  miles to the 

P O I' P h Y l' Y Dike 

Mines, at the sum­

mit of the main 

range o f  the Rocky 

Mountains, where 

there is one o f  the 

largest depo�its of 

free-milling gold to 

b e  found in this 

country. The worl, 

is being done by a 

syndicate of St. 

L o u  i s capitalists, 

and t h e  a c t  i v e 

work has been i n  

p rogress f o r  two 

years and is now 
rapidly reaching a 

Four 8-incl! ; sil>te\;n 6-inch rapld.lire guns ; twenty B.inch rapid-fire gUllS lIud several .maller rapid. firers. 'I'orpedo Tube_, C). (lomplelllcnt, 750. 

RUSSIAN ARMORED CRUISER " GROMOBOL" state of completion. 
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THE TEHUANTEPEC RAILROAD VS. THE ISTHMIAN 
CANAL. 

BY OCR ENGLI�H CORUESPONDENT. 
The reo rgalllzation of the railroad across the 

Teh uantepec I sthmus o f  Mexico, connecting the 

Atlantil; and Padfic seaboards, and the construction 

o f  adequate steamship accommodation at both the 

port terminals is proceeding rapidly. The line will 

be in thorough working order by May, 1 9 0 3 ,  in the 

contracted time. \Vhen 

completed t h i s  railroad 

will  offer serious competi-

tion to the p rojected I sth-

mian Canal. 

T h e  necessity of a trade 

route from Europe to the 

Far E a s t via Central 

America has long been 

considered e x p e d i e  n t . 

\Vhen De Lesseps com­

menced the Panama canal 

its completion was anx­

iously anticipated by ship­

ping owners and mer­

<: h ants in E urope as a 

short, quick route to the 

Orient.  B u t  this scheme 

has so far resulted in ig­

nominious failure, and ex­

asperating p rocrastination 

has ensued i n  connection 

with the construction of 

the N i c a r  a g u a canal .  

Meanwhile the traffic be­

t ween Europe and the East 

h a s  developed s 0 ab­

normally that aec;ele rated 

. , 

communication between the two sides of the world 

has become imperative in the interests of trade.  The 

situation became so critical that Sir \Veetman Pear­

son, Bart. ,  the well-known London civil  engineer and 

contractor, visited Mexico to discover if railroad con­

nection could be established between the two oceans a s  

a solution of the problem. 

Th e  Mexican government some seven years ago 

constructed a railroad across the Tehuantepec I sthmus 

connecting the two oceans, and i t  was known as the 

Teh uantepec National Railroad. But it was built i n  

t h e  m o s t  primitive manner, a n d  p roved totally unfit 

for heavy traffic. But Sir Weetman Pearson imme­

diately realized that this route could be developed 

and could easily be made to fulfill nearly all  the same 

requirements a s  a canal . He thereupon approached 

the Mexican government on behaU of his company, 

The West Breakwater Craue. 

Photograpbs copyrigbted by O. B. Waite. 
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offered to take over the whole of the Tehuantepec 

railroad, lock, stock and barrel, and to reconstruct it. 

The Pearson company has eompleted several great 

engineering contracts in Mexico, and has done much 

to increase the welfare and prosperity of the coun­

try. This company constructed the harbor at Vera 

Cruz at a cost of $12,500,000, and has now commenced 

to carry out a complete modern sanitary system and 

a water supply at a cost of $2 ,500,000 .  This company 

The City of lehuan tepec, throu!:'h which the Rallroad Passes. 

owns the tramways of the city, which are to b e  con­

verted to electricity, a railway running to Alvarad, 

and a fleet o f  steamers plying upon 400 miles o f  navi­

gable rivers, and a new railroad has been built from 

one of the rivers to join the Tehuantepec trunk rail­

road, by which the interior of the country will be 

opened up.  

I n  view of these c ircumstanees the Mexican gov­

ernment did not hesitate to enter into an arrange­

ment with the Pearson eompany regarding the Tehuan­

tepee Railroad. The terms o f  the agreement are 

mainly as follows : 

The Pearson company to put the railroad by May, 

1 9 0 3 ,  i nto first-class and p ermanent working condi­

tion, in whieh it would be capable of handling traffic 

expeditiously and at low tariff. For the cost of these 

i m provements the Mexican government contributes 

57 
free of interest $5,000,000 ( Mexican money ) .  For the 

a d d itional rolling stock, working equipmen t and haul­

age facilities the Mexican govern ment and the Pear­

son company provides equal amounts to be called up 

as requ i re d .  

T h e  Pearson company un dertakes to eonstruet and 

properly equip at the cost of the government a port 

at each end of the railroad capable of aceommo dating 

the largest ships in all  weathers, and of giving quiek 

and cheap dispatch. By 

May, 1903,  the port works 

both o n  the Atlantic and 

Paeific coasts are to be suf­

ficiently completed to en­

able traffic to be hand led 

with celerity and faci lity, 

but the works will not be 

completely finished until 

1 9 0 5 .  

A contract of partner­

ship and lease was also 

d rawn up between the 

Pearson company and the 

Mexican government, by 

whieh the former i s  to 

manage the railroads and 

ports anel the d ryeloek for 

50 years from May, 1 9 0 3 ,  

and t o  receive 3 7 \1.., p e r  

c e n t  o f  the n e t  proceeds 

for 3 5  years, d i minishing 

to 2 6  per cent in the re­

maining 1 5  years. 

The length of the Te­

h llantepec Rail road is 1 9 :�  

miles.  T h e  whole of the 

roadbed i s  being over­

haule d ,  leveled where necessary, and re-embanked at 

sections to afford security, so that when eompleted 

the track will  be as even and smooth running as 

that o f  any railroad in th is country. I t  i s  a single 

line track, and i t  is being relaid throughout with 

heavier steel rails.  The whole of the bri dges are 

being demolished .  and modern steel struetures built 

in their stead.  This task alone is  a stupendous one. 

Before this renovation there were only six steel 

bri dges throughout the whole 1 9 2  miles of the rail­

road, the bridges being constructed on the timber 

trestle principle. There were 9 0 0  o f  these trestle 

bridges, and the whole of these h ave been swept away 

and either culverts o r  steel bridges substituted. 

Owing to the possibility of sei
.
smic d isturbances 

i n  thi s  country the bridge s  are being built principally 

of steel girders. This is more economical than the 

The Coatzacoalcos Crane. 

Junction of tnc Vera Cruz and Pac1fic RaUroal1 with the Tehuantepec Railroal1, 
iHE CON STRUCTION OF THE TEHUANiEl'EC RAILaOAD. 
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erection of arch l' r i uges. since in the event of an 

earthquake a stee, IJnuge W l l l  gIve somewhat, and 

if seriously disturbed the damage can be quickly re­

paired, whereas with an arch it will  crack and have 

to be rebuilt.  The spans for the most part are of 

about 8 5  feet,  but i n  one or two cases they rise to 

1 0 0  feet span, and in one instance to 110 feet. The 

girders are supported upon steel caissons sunk into 

the bed of the river and filled with concrete, thus 

assuring a sol i d  and rigid foundation. The bridges 

are of sufficient strength to carry a load of 2 0  tons 

p e l'  axle.  

But the most important part of the undertaking is 

in connection with the dock facilities and harbor ac­

com modation at the termi nal ports-S alina Cruz on 

the Paeific coast, and Coatzacoalcos on the Atlantic 

seaboard. respectively. 

Coatzacoalcos is a thriving and p rosperous town of 

about 2400 inhabitants. Owing to its exposure to the 

turbulent storms characteristic of the Atlantic Ocean 

the harbor works are of the most solid description to 

insure safe anchorage to vessels.  The River Coatza­

coal cos is conveni 2nt l y  adapted for extensive wharf­

ing arrangements, the river being very b road at its 

mouth and having a great depth of water .  The river 

i s  also navigable for several miles from the sea. The 

only real  engineering d ifficulty encountered has been 

in connection with the sand bar extending across the 

estuary. The contractors, however,  are constructing 

a heavy training wall by which means an open chan­

nel will  always be maintained.  Extensive d redging 

operations are being carried out whereby th e depth of 

the water alongside the wharves will be made about 

3 5  feet at low water.  

At Salina Cruz, owing to the entire absence of 

natural conditions for protection, a eomplete harbor 

i:J being built.  This port is  somewhat exposed to the 

Pacific Ocean, but an adequate idea of the peaceful 

nature of its situation and the absence 

of heavy surf may be formed from the 

fact that the houses of the old town 

were only five feet above h igh-water 

mark. 

At this port the harbor works being 

construeted are very extensive. A 

breakwater about 3 3 0 0  feet long is be­

ing built, by means of whieh a large 

harbor of 90 acres' extent will  b e  

forme d .  Entering f r o m  t h i s  t h e r e  w i l l  

ue a d o c k  w i t h  o v e r  4000 feet of quay 

spaee. I n  connection with this scheme 

a new town is being erected a little 

further removed from the wate r ' s  edge, 

since the land upon which the exi st­

ing town stand s  will be submerged to 

form the central bas i n .  This new town 

i s  being built upon modern principles,  

the streets being laid out with regu­
larity. numerous open spaees provi d pc1., 
and a complete up-to-date sanitary sys­
tem and wate r supply provided.  

The breakwaters are being built 

upon the telescopic principle.  Ruuble i s  

thrown overboard a n d  continued to 

w ater level,  the supe rstructure consisting of concrete 

bloeks each weighing 4 0  tons. The material for these 

blocks is  being excavated from the quarries nearby, 

and consists of tough limestone and granite. T h e  con­

c rete blocks are made by electric mixers.  and laid 

i n  position by a traveling Titan crane. This latter 

appliance, which i s  second only i n  size to that specially 

constructed for use at the new naval harbor works 

at D o ver,  England, which are being carried out by the 

Pearson company, cost $ 5 0 , 0 0 0 .  I t  was specially de­

signed for the construction of the breakwater at Vera 

Cruz,  also completed by this company, and has a jib 

radius of 9 5  feet. The concrete blocks are conveyed 

from the mixing department to the crane i n  cars. 

At the present time the engineers are carrying out 

trials with three different types of locml'lotives to 
ascertain tbe most eeonomical and best adapted for 

haulage purposes upon the road. This country i s  

represented b y  the Baldwin and Pittsburg locomotive 

companies respectively, and England b y  Kitson, of 

Leeds.  Three engines from each firm have been sup­

plied so that the tests may b e  most thorough .  The 
English engines each cost $ 1 9 , 0 0 0 ,  while the Baldwin 

and Pittsburg each cost $ 1 3 , 5 00 .  The locomotives each 

approximate the same w e i ght.  The result of the trials, 

however, is at present i n  favor of the English loco­

motive. since.  though its initial cost was $ 5 5 0 0  greater 

than the American engines, this sum i s  saved in coal 

consumption and i n  increased haulage power. 

The completion of this railroad will  result i n  a 

tremendous aeceleration of communication between 

E u rope and the East, and also San Francisco, and the 

d istance will  even be shorter than via Panama, as 

the following table will  show : 

Via Pan a m a .  Via rrf'hn alltPT)f'f', 

N(j\\' York t,n Sun Fnll1ei�co n.270 mi ll'F!. !'i.OO!) J l l i 1 ( '�.  
Plymonth, England :; H. 1 ()� H 7. 767 " 
New Orlean. 5,596 :J.58fi 

At both ports the facilities for handling cargo will 
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be o f  the most up-to-date labor-saving deseription. 

Eledric c ranes replete with all the modern time-saving 

equipments will be erected at the wharves at both 

Coatzacoalcos and Salina Cruz. By this means a ve,;­

sel arriving at either port w i l l  have its cargo dis­

charged into the train, transshipped aeross the I sth­

mus, and reloaded upon the opposite seaboard within 

2 4  hours. This i s  far less time than would be oceupied 

in eros sing the I sthmus by canal.  The cost of cross­

ing the continent w i l l  also be far less by the rail­

road than by the waterway. Freight will be carried 

from one vessel to anothe r  at $ 4  per ton, including 

discharging and reloading at the ports. Facilities for 

handling and transshipping 1 , 000,000 tons each way 

per year are being made.  

Already arrangements are being prepared in Eng­

land and the East to establish Tehuantepec as a great 

trade route. Negotiations are in p rogress fOI a regular 

Japanese steamship service from Salina Cruz, the 

Pacific terminal for the l i ne ,  direet with Yokohama ; 

another to Yokohama via other ports ; and also a 

d i rect steamship l ine to San Franeisco ; while the 

Pearson company are also contemplating the inaugu ra­

tion of OtheT steamship services to other ports. On 

the Atlantic side, English steamship companies trad­

ing with the East have arranged for a regular steam­

ship service direet from Liverpool to Coatzacoalcos,  

i m mediately the doek accommodation is provided . 

From these facts it will  be recognized that the success 

o f  the Tehuantepec Railroad is assured. The most 

salient advantage of this route for trade over the 

I sthmian canal is that it will  be both cheaper and 

quicker.  Then again its cost of maintenanee will not 

b e  so great. Owing to the peculiar seismic nature of 

the country there i s  a great liability of the traffic upon 

the canal being seriously interrupted by earthquakes, 

an d since it does not require a very severe disturbance 

to throw a lock gate out of gear this i s  a serious con-

SIBERIAN REINDEER SADDLE AND CXADLE. 

sideration. Any damage inflicted upon the railroa d  

from this cause c a n  be suffieientlY remedied in a few 

hours to permit traffic being resumed. 

.. . . , "  

PRIMITIVE REINDEER SADDLE AND CRADLE FROM 

NORTHEASTERN SIBERIA. 
BY '\'AI�TER L. HBA8Ll'�Y. 

The American Museum of Natural History has j us t  

received a noteworthy collection of objects obtained 

by the Jesup North Paeific Expedition from north­

east Asia. F rom the wealth of material gathered this 

i s  consi dered one of the most important ethnological 

i nvestigations yet made by the institution. The pur­

pose of the expedition was to study those tribes of 

northeastern Asia which are supposed to be closely 

related in custom and culture to the northwest coast 

natives of North America ; also to obtain utensils, 

weapons, d resses and m i scellaneous household articles, 

which would fully illustrate the material life of the 

people.  A comparison of these, it  is thought, will  do 
much to

' 
clear up the great problem as to the history 

and origin of the people of northeastern Asia. Some 

ten thousand specimens were collected by M r .  W. 

B o goras, connected with the Academy of Sciences,  St.  

Petersburg, while M r .  '-iV. Jochelson, his partner, col­

lected the same number of oujects from different ter­

ritory. A year was consumed by Mr. Bogoras in 

traveling by dogs and reindeer teams over a vast area. 

He visited six tribes,  the most of whom were ex­

tremely primitive and had never seen a white face 

before.  Among the unique and striking objects 

brought back were a reindeer saddle and several 

c radles. construci2d of a framework of birch boards, 

covf11'e cl with rpi n cl f'pr sk i n .  1' 1](' I pacl i n g  fpatl l l'P ot' 
tb p,<p sDPC' i Dw n s .  : lsi cl p from tlH ' i r  n ovpl sh:lpP. is t l](' i r  

heacl e (1 clecorations. T h e y  belong to t h e  Lamut tl'i lJe 

of hunters and Asiatic Eskimos. Though primitive 

and living nearly in a barbarous state, the women, 
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however, are capable of doing excellent bead worlL 

These designs are placed on their wearing appard. 

cradles,  and deer saddles.  Reindeer herding and the 

pursuit of game i s  the sole occupation of this tribe. 

All  clothing is  made from reindeer skin. The animals 

bred by the Lamut tribe command a double price, a s  

t h e y  m a k e  t h e  b e s t  teams. The neighboring tribes 

are willing to pay this bonus, as the half-wild animals 

from other sources are slow and indifferent for trave l ·  

i n g  purposes. 

food supply. 

The reindeer i s  also a main source of 

The fiesh , blood,  rims of the horns , 

hoofs and the gristles of the ears and nostrils are all  

consumed raw or cooked.  Even the half-digested 

moss taken from the paunch i s  cooked with fat and 

roots as a porridge. Transportation i s  mostly done 

by the reindeer.  Having a tender back and a peculiar 

8 -Naying motion. said to be greater than tbat of the 

camel,  the saddle i s  shaped to fit a certain portion 

near the shoulder. I n  place of stirrups a wooden flap 

board is used to hold the rider in pl ace. The inside 

i s  padded with moss and covered with several layers 

of deerskin. Tbe cradle.  having a young ehild tied 

within in a seated position,  i s  strap ped to the side of 

the animal while on its journey.  A heavy fur cover­

ing is tightly d rawn over the cradle to shut out the 

cold.  I t  was found that the folklore and traditions of  

many of the Siberian natives were similar to thoEe of 

the North Pacific coast tribes.  especial ly the legend 

of the Raven. who is regarded as the creator of the 

world and man in both eountries.  M r .  B o ;c;oras i s  

now at w o r k  at the Museum on a m e m o i r ,  w h ic h wil l 

cover some 2000 pages. In this will  be set f Ol'tb the 

mythology, a s  well as the daily life of the people of 

northeastern Asia. Some 1 9 0  tales of tbe Chukehi 

tribe, obtained by Mr.  Bogoras. are now being printed 

by the Academy of Sciences,  St.  Petersburg. Accord­

ing to Dr.  Franz Baas a stucly of the natives of north­

eastern Siberia seems to reveal the faet that these 

tribes are more dosely associatecl in 

culture and in pbysical  form with the 

I l Hlians of the North Pacific coast than 

w ith the Eskimo of Alaska. which 

justifies the eonclusion that the l atter 

are prollably recent occupants and not 

the pre-historic d wellers of this di,,· 

triet. 

• • •  
'Vh n t  i s  " 1, l o y d,. , , ! 

Primarily " Lloyds" is a corporation 

employed in marine insurance and hav­

ing a world-wide agency for the collec­

tion of mari n e  intelligence.  I n d dentally 

other insurance i s  taken.  " Lloyds" hacl 

its origin in the enterprise of Edw arct 

Lloy d .  a Lonclon coffee house keeper, 

whose place, opened i n  1 6 8 8 ,  became a 
resort for shipown-ers and ship cap­

tains. So much was leal'ned of marine 

matters,  an (I so general became the in· 

terest in thi s in formation , that in 1 (; 9 �  
a n  office w a s  opened in Lombard Street. 

and shortly afterward Lloyd ' s  News, a 
paper i ssued three times a wesk, ancl 

devoted to shipping news. made its ap­

pearance.  Advene critieism by the paper of the B rit­

ish government. coupled with a demand for an apology 

for an item of news which appeared in the paper, d e ·  

cided M r .  L l o y d  to lliscontinue t h e  puljlication. T h e  

insurance feature of " Lloycls" originate d from a 
method of mutually insuring or "underwriting" each 

others' shipping risks by the owners frequenting 

Lloyd's establishment. Their method of doing this 

was to subseribe or " underw rite" their names to a 
doeument which stated the amounts that each was 

w i l l ing to give in the event of d i saster to the risk. 

The present system of " Lloyds" does not differ i n  any 

essential particular from the method employed at the 

beginni n g, but it is much better organized and the 

business has been vastly increased i n  volume. It ') 

radius of operation now practically covers the whole 

world.  
. . . . ..  

La u ndt o f  a S e v e n - � a d e d  Sch o o u " ,-. 

On the afternoon of July 1 0  the seven-mast schooner 

" T homas '-iV. Lawson" was launehed from the yards o f  

the F o r e  R i v e r  Ship and Engine Company. A full 

description of the vessel has already appeared in the 

Sl' l J<:XTIF l l' A 'I EHll·AN .  I t  will be merely nec,essary 

to recapitulate her chief dimensions, which are : 

Length over all ,  4 0 3  feet ; beam, 50 feet ; depth. 3 6  

feet ; heigbt of masts, d e c k  t o  truck, 1 5 0  feet 6 inches : 

total sail area. 4 3 , 0 0 0  square feet ; cargo capacit y ,  

8 1 0 0  tons ; displacement, f u l l y  laden, 1 1 , 0 0 0  tons. 

. '  . . .  
Foreclosure proceedings instituted by first-mo rtgage 

bond-holders have resulted in the sale of the St. Law­

renee Power Company ' s  plant at Massena, N. Y . ,  de­

Rcri he(l in the Sc ' I Jo: � 'I' [ Jo' j ( '  A : II [(Jl l C' A N  for November 17. 
1 �O().  Morp t h a n  $ 1 0 . 00n . oon  is  said to have heen s)lent 

in the Massena Jlower s .-]lP m e .  TllP fi n ancial fai IlIrp 

o f  the project is due pri ncipally to inability to dispose 

of the power generated. 
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THE FORMATION AND GEOLOGY OF THE SALT 

DEPOSITS. 
BY F. O.  JONES. 

When this planet emerged from its long aqueous 

n i ght, and the new-born internal forces began the 

work o f  creating the continents, the conditi o n s  essen· 

tial to the formation o f  saline deposits prevailed. Salt 

was the predominating mineral held in solution by the 

water, and may even have been an element o f  the 

p rimary rocks. During the m ighty u p l ifts, numerolls 

depressions filled with salty water were, naturally, el'3-

vated above the ocean level.  Some of the lakes thus 

formed had the magnitu d e  o f  seas. The most o f  them 

probably had no inlet 0 1'  outlet. Others may have 

had both for a considerable portion of their exist­

ence, but a gradual  diminution of the water supply 

would finally force the lake below the level of the out· 

let. Evaporation then produced a gradually strength­

ening brine, which eventu a l l y  became so heavy that 

the salt crystals began settling to the bottom o f  the 

lake.*  

All  deposits  formed in this manner are necessarily 

8 f  great ani"iquity. Another class o f  deposits, com­

paratively recent, was formed from what were origi­

nail;, fresh-water lakes, an d many o f  these l akes p rob­

aBly occupied valleys once dry. In such cases, the salt 

came from tributary streams, whose washings for 

hundreds of thousands of years, coupled with evapora­

tion , finally produced conditions i d entical with those 

which obtained in the more ancient lakes. 

There i s  yet a third and smaller class of deposits 

which have no p articular age classification. Occa­

sionally a land-locked bay was detached from the ocean 

by the formation o f  a sandbar across its mouth. It  

then became a great natural  evaporating pan. The 

supply of salt water was derived from the influx o f  

t h e  t i d e  over or through the sandbar. S i n c e  only 

water sufficient to replace that l o st by evaporation 

could enter, the p recipitation continued without in­

terruption unti l some disturbance o f  nature either 

submerged the bay or e levated i t  above the ocean level.  

Very little saline preci pitation results from a body 

of w ater until i t  h a s  become greatly reduced in size.  

I f  the water were originally o f  the same strength 

as that of the Atlantic Ocean, only approximately 

one·seventh of the first bulk would remain, provi ded 

there were no tributaries.  T o  better i l l u strate this 

statement, suppose a lake 1 0 0 0  feet deep,  w ith perpen­

dicular sides and a l evel bottom. Not until evapo ra­

tion had reduced the depth to about 1 4 3  feet would 

the real work o f  making a deposit begin. Of this 

remaining 1 4 3  feet,  3 5  feet would b e  solid matter, 

chiefly salt. Since the ancient lakes were probably 

on the same lines as those of the present day, they 

must originally have covered from two to six times 

the area o f  their salt beds, the deposit representing 

only the deepest portion. 

If we allow that, as a rule .  these lakes covered 

three times the area of their deposits and that their 

average depth was one·third o f  their greatest depth, 

we have the equivalent of the preceding paragraph.  

Based on this proposition,  a deposit 5 0  feet thick 

would presuppose a lake having a maximum depth of 

1430 feet, by using the Atlantic 's  percentage of solid 

matter ( 0 . 0 3 5 ) ,  although the ancient oceans were 

und oubtedly less saline . The greater part o f  the 

thicker deposits was probably contributed by streams 

( which were comparatively fresh ) or by tides, as 

some o f  them would have required a depth of water 

much greater than now exists i n  the open ocean. 

There i s  nothing imp robable, consequently, i n  the 

supposition that some deposits 2 0 0  feet thick o r  more 

came from lakes which never had a depth exceeding 

2000 feet. I n  such a case, the original contents of the 

lake would account for 70 feet of the deposit, leaving 

130 feet to be derived from other and generally less 

prolific sources. Tributary streams are a factor want­

ing i n  the case o f  land-locked bays, while a deposit o f  

a n y  given thickness w h i c h  c a m e  f r o m  a l ake originally 

fresh would require a much greater volume of water. 

These figures are, of course, conjectured, but they 

indicate the proportion the salt deposits must bear to 

the bodies of water from which they were derived. 

Any estimate o f  the length o f  time consumed by 

nature in making a deposit  would be p retty much at 

random. T h e  size of the lake basin, the seasons, and 

the number and size of streams are important factors 

of which we have no knowledge. From the number 

o f  alternating strata o f  shale and salt found in some 

deposits, however, we know that there were numerous 

seasons o f  excessive rains, when the streams furnished 

sufficient water to raise the lake level many feet­

perhaps to the overflow point. At such times the water 

became fresher and saline precipitation was indefi­

nit,;ly suspended.  T h ese seasons were not such in the 

m Cldern meaning o f  the word, for they probably com­

p" ised scores o r  even thousands of years. The layers 

of mud , which later became h a r d ened into shale. were 

thickest and most numerOUfi near the mouths of the 

-.I:. TTlHler  ol'd inar,v C ' lwl itioIl Fl. wfl tf'r ran ho1l1 i ll fl,ollltion ahollt. 2!l ncr cent 

_. salt. In salt making, thie is known as the point of " saturation ." 
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streams, but they occasionally covered the entire bed 

of the lake. Judge o f  the volume of water di scharged 

and the amount o f  sediment i t  must have carried in 

order to cover areas of more than a thousand square 

miles with a layer nowhere less than several feet 

thick ! 

Although the chief substan c e  found i n  ocean water 

is chloride o f  sodium, it contains very small amounts 

o f  oth e r  minerals. I ts average density i s  about 1 . 0 2 5 .  

Fig. I.-Contonr o f  a Sllpro"ed J::ke showing the proportion o f  salt which 
would. come from its  origi nal COil tents . .A, A �  origilJal level of tile 
lake ; il, B. thin Jav( r of gypsu m ; C, n, deposi t of salt ; D. I J ,  poin t 
from which the ,iater receded after the gypsum waR deposited but 
hefore the saline precipitation occurred. 

Of the 0 . 0 3 5  per cent of solid matter in the Atlantic 

ocean, less than 0 . 0 3 0  per cent i s  salt .  The various 

minerals and thei r percentages o f  the total matter are 

as follow s :  Chloride o f  sodium, 7 7 . 0 7 ; chloride of 

potassi um , 3 . 8 4 ; chloride of magnesi um, 7 . 8 6 ; sodium 

and magnesium bromide, 1 . 3 0 ;  calcium sul phate ( sul­

phate of l ime or gypsum ) ,  4 . 6 4 ; magnesium sulphate. 

5 . 2 9 .  While this list fairly represents the ingredients 

o f  the ancient lakes , the pe rcentages have very little 

bearing, owing to local causes. Particularly note· 

Fig. 2.-Present size of Great Salt Lake and two of its prehistoric stages. 

worthy is the greate r proportion of gypsum in some 

of the deposits. 

These minerals d o  not all  separate from water at 

the same stage o f  evaporation o r  density. Distilled 

water at the temperature of 6 0  deg, Fahr. i s  the unit 

o f  comparison. The first mineral to separate is the 

calcium sulphate, when a density of about 1.13 has 

been reached-,equivalent to 1 7  per cent o f  solid mat­

ter. If i t  is deposited under a pressure of ten atmos­

pheres ( about 1 4 6  pounds to the square inch ) . or at 

Fig. 3.-Geological location of the principal salt deposits . Geological time 
. to produce periods II, III, IV, and V is estimated at from 10,000,000 

to 60,000,000 years. 

the bottom of a lake 3 3 5  feet deep, it  will contain no 

water of c rystalli zation and is called anhydrite. U su­

ally,  however. it includes a considerable percentage of 

water , and then i t  i s  more properly known a s  gyp­

sum . Follow i n g  the gypsum comes the chloride of 

sodium, the precipitation taking place i n  a density 

rangi ng from about 1 . 2 0  to 1 . 30 .  This includes the 

sod ium bromide. The last to prpcipi tatp arp thp m a g­

n esillm a n rl thf' potass i llm . I f  thf' pror.f'SS wprp intpr­

rllpte,l 1 1V an Iln llsllal inflow of fresh water. the order 

of precipitation would be repeated from the beginning. 
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Judging from the number of strata of the different 

minerals found in some deposi L", �his wa s the rule 

rather than the exception. 

For much of our knowledge regarding the forma· 

tion o f  salt deposits, we have only to study the mod· 

ern examples in various stages of co.mpletion. The 

Dead Sea, 4 0  miles long, 9 miles wide and 1 , 2 8 6  feet 

below the level of the Mediterranean, is a noted ex­

ample.  I ts greatest depth i s  1 , 1 0 0  feet, but all of the 

southern end below the peninsula o f  Lisan, or about 

one-fou rth of its area, is very shallow, nowhere ex­

ceeding 1 3  feet. The principal contributing stream is 

the river Jordan, which i s  said to carry 52 parts 

chloride of sodium and 3 0  parts chloride of mag­

nesium to every 100,000 parts of water. The water of 

the sea itsel f long ago reached the point of saturation 

and now contains 2 4  per cent of sol i d s. A little over 

one-third i s  chloride of sodium , the greater proportion 

being made up of chloride of magnesium and calcium 

chloride.  This is excellent proof that the brine is 

very old,  most of the salt already having been p re· 

cipitated. 

The Dead Sea is probably the remnant of a largel' 

ohe, formed by the u p l ift which drained a large por· 

tion of Western ASia,  joined that continent to Africa 

and nearly impri soned the Red Sea. Ancient beacll 

lines, from the level of the Mediterranean down, i ndio 

cate the successive changes through which i t  has 

passed. I t  once had an outlet southward into the 

Gulf o f  Akabah by way o f  the narrow valley of Aka­

bah. A saline plain which extends many miles to the 

south shows that precipitation occurred long before 

it became contracted to its p resent area. The shal­

low southern end may once have been dry land ( as the 

Bible seems to indicate ) ,  the resubmersion taking 

place during the eruption which destroyed Sod om and 

Gomorrah. This,  however,  would affect the level o f  

the sea o n l y  a f e w  feet, a n d  p r o v e s  that in 3 , 8 0 0  

y e a r s  t h e r e  h a s  b e e n  surprisingly little change. 

The finest example of natural salt making, however, 

is to b e  found i n  our own country. Great Salt Lake 

is the la rgest body of brine in the world. It has a 

singularly great elevation of 4 , 2 0 0  feet, considering 

the fact that salt l akes are usually near or below the 

ocean level.  The area which it covers greatly varies 

from the wet to the dry se�sons ( winter and sum­

m er ) , but upon the average It i s  about 7 0  miles long 

and 3 0  miles  wide. Four rivers flow into it-the 

Jordan from the south, the Bear from the north and 

the Ogden and the Weber from the east, besides many 

minor streams. Despite this great influx o f  fresh 

water, the lake contains 23 per c ent of solid matter, 

nearly all of which is chloride of sodium. It is ex· 

tremely shallow, the greatest depth being only about 

35 feet, while the average is l i ttle more than one­

third o f  that. 

The basin which Great Salt  Lake originally occu­

pied is of very irregular shape. The surface of the 

lake was then about 1 , 000 feet higher than it now is.  

Its extreme length was 346 miles  and extreme width 

145 miles,  the total area being 1 9 . 7 5 0  square miles ,  

o r  more than nine times it] present size.  At that 

level it remained thousands of years, making a well·  

defined shore l ine on the su rrounding mountains. To 

this stage o f  its history geologists have given the name 

o f  Lake Bonneville.  A second great and even more 

prolonged stage occurred when the lake had fallen to 

the 6 2 5·foot leve l .  and this i s  known as the Provo 

shore line.  During both stage s i t  had an outlet north· 

ward by way o f  the Snake and the Columbia rivers. 

Besides the season changes, the level of the p resent 

lake flu ctuates through peri o d s  of considerable l ength 

not yet clearly d etermined . In 1 8 4 7 ,  it  covered an 

area o f  1 , 7 0 0  square miles, but in 1 8 6 9  the area had 

increased to 2 , 3 6 0  square miles, its extreme dimen­

sions being : Length , 8 3  m i l e s ; width, 5 1  miles ; depth, 

4 9  feet. A decrease then began. 

Salt deposits are common to nearly every forma­

tion of the earth's crust and constitute a sort of a geo­

logical step-ladder which the average layman can 

unde rstand. The point·blank assertion that mi l l ions 

o f  years were required to lay down the deposited por­

tion of the earth is apt to stagger him.  A stratum of 

rock hundreds o f  feet tbick conveys no meaning to 

him because he knows noth ing of the process by which 

i t  was formed.  Judging from the slowness with which 

the modern deposits are being laid down, however, h e  

can g e t  an i d e a  o f  t h e  almost i l l imitable t i m e  that 

some of the ancient and larger deposits must have 

requi red. Many of them were completed long before 

either the continents or oceans were inhabited. 

Neither animal nor vegetable life could have survived 

the oft-repeated and awful convulsions of nature 

which emphasized their hi story. Placed in compari­

son, Ni agara and the great chain of inland seas are 

as infants of to-day. Even the great glacier which 

preceded them and i s  supposed to have lasted about 

:l0 .000  ypars. belongs to the post-tertiary or present 

ppriod of tll P worl rl ' s  px i st p n c p .  B a ck o f  th i s  are 

three great peri o d s  comprising a dozen d i fferent for­

mations !  

© 1902 SCIENTIFIC AMERICAN, INC.



60 

RECENTLY PATENTED INVENTIONS. 

Agricult ural IInpro vellle n t s .  

l'LO\Y.-J. l\I I C HALKA, Cameron, Tex. The 
Hhoe-bar in this p l <HV i s  rigidly secured to the 
bpH m and the standard i s  a r l'angpd to per­
m i t  (Fl kk and tonyenient adjustment to any 
height o r  depth of cut and any i n d i nation 
found neeessary i n  sptt ing the v l o wshare or 
sweep .  �Ieans a l'e vrovided fur adjw� tably 
loeking the standard braee to the standard 
in such a manner that the standard cannot 
be a c c iden t a l l y  moved from position. 

Apparatus for Special Purposes. 

Scientific American 

the expansion-link of the l ink-suspension de- becomes possible for the cars to take the lead 
yice and the rods of the forward and ba('k- a l ternately, thus adding considerably to the 
ward en'entries i "  etl'ected by mean" o f  gud- enjoyment o f  the occupants o f  the cars. 
geons ('arried by a ]lair  of cheek-p lates lixed }) }J'l'OXATO H  F OR RAlL'\YAYS.-F. LE­
to the exvansion l ing a t  eithe r  side thereof. I ::\IA.I RE, Paris, 11'ranee. rrhis detonat o r  possesses 

W I NJ)-;\IOTO H ,-.J. M COCHHAN , (lobel', the advantage of exploding loudly upon the 
Tpxas. The constnH' tion of this wind-motor pas�age of the first vehicle o r  o f  the l ocomotive, 
i s  "imple and durable and i H  a l'l'anged to per - HO that the explosion i s  a l ways audible to the 
m i t  the use of large wind-wheels without drivel' . The improved detonator does not in­
danger o f  ('reat ing undue tortional o r  olher jure 0 1'  deteriorate either the rail o r  the tire 
strains. The construction a l RQ permits the of t h e  whee l s ,  and i n  addition a ffords great 
yane to freely hold the wheel into the wind secur ity owing to the certainty o f  its opera-
and to insure a propel' transmission of the tion. It is adapted to resist acddental shocks 
power developed. whil'it may a ri s e  from falls during t ranHporta-

J LI LY 2/'l, 1902. 

BU$in�$s and P�rsonal Wants. 
READ THIS COLUMN CARE]<'ULLY.-You 

wili find inqUiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
send you the llame and address of the party desir­
ing tlte mformation. In every .. ase it i s  neces­
sary to give the nunlber of the inquiry. 

MUNN & CO. 

Marine Iron Works. Chicago. Catalogue free. 
Iuqulry No. �9 0 1 .-lfor makers of Scotch high­

lander bagpipes. 
AUTO S.-Duryea Power Co., Reading, Pa. 

C r IUt E ;"IT-WH E E L.-J. A. ,n:LL K and .J . t ion, o r  from knocks o r blows during stor-
I n q uiry No. �9U�.�}i'or some newly pa,tented 

h01.��ehold article, for installment plan, to retaIl at $4 
'rhis or $a. 

GA�-PlWUCCl X G Al'l'AItA'lTS.-J. II. P. 8 e .:'IJ H.\I.L, Knigh t . l..�('x. The paddlps of age , 
�lILLER, J r.,  I r w in,  PH. This apparatus is t h i H  CU )" '(' ut-whpe l are mounted to s l i dp upon C IIA I H..-I I .  P. BLAC KARD , Omaha, I l l .  more p a rt i c u l a r l y  adapted f o r  making i l l u- t he spokes of the w lIpe l  in order to prevent rel' i i ning (' h a i l' is so a rranged that a person rn in:.1ting gas and ('omprelwnds a novel , eo�oper- h rea kage hy drift matf'r i a l  and to prevf'nt w h i l e  on the c h a i r  may readily adj ust it to a t i v p . a nd pecu l i a r  arrangement of parts,  t he \vind a d i ng detrimE'nta l l y  u p o n  t h e  pad- a n y  desired a n g l e  f r o m  an upright o r  sitting w hl' )'p uy a l a rgp mnollnt o f  heating s l1 rfaec dIes.  T1IP invention a l s o  u t i l i z (l s  tlIP po wPJ" pOH i t i o n  to a reclining position.  I t  may be IS v roy ided. a n d  in charging the appa ra t u s  g('ne- I'atpd by t h e  movpment o f  the wheel t o rpad i l y  adju stpd t o  a s itting p o s i t i o n  by t he t hp ni t rogPll is d r hTen o fi' and the desired ra ist' and l o wp r  SH i el \vhppl whenp ver t lw wp ight of the pcrson rising from the sitting ga� p l'odu (, t i s  I p f t  p rad i c a l l y  fl'ec o f n i l ro- c o n d i t ion of t h e  strpa m  may I't'q u i l'e l-( u ('h position,  or in othcr words the ('ha i l' is self-gPll .  B y  t his ( 'ons t l' u ct ion fi vc hundrE'd t o  a dj n s t mp nt t o e n a b l p  the pa(ld lpR t o  H (' t upon adj us t ing to any point o n  upward movempn L :.-: i x  hundred hea t- u n i t :-;  m a y  b e  o u t a i nf'cl aH t h e  \yater advantageously a t  a l l  time s . 

F I n I'� -E S ( , A P I'J .-E, ]\1. C H ln N T  a n d  ,Yo 1 .  a g n  i n " t  t h r e e  hundred a n d  fifty secured in 
water gas.  I L\LDE :\L-\ ;-'; .  Pinegl'ove, Pa . T h e  illv('nt ion l'C­

sides in a p e c u l i a r  fonll of spiral  a rollnd \vhich Machines and Mech anical Devi .. ,,". .  the rope i s  wound, i n  order to give the rope El e c t r i cal Apparat us. II O I :'; T.-C . l'Ia'T 'i ,  O akwood, Tenn . The in- t he numbel' of tUI'll S su fll dpnt to furnish the 

For mining eng-ineA. J. S. Mundy, Newark, N. J. 
I n q u i ry N o . 29 0 3 .-For makers of spring motors 

of different sizes. 
. .  L". S." Metal Polish. Indianapolis. Samples free. 

I n q u i ry N o. 29 04 .-Fnr tb e makers of the port­
able desk fau run by spring m otor. 

WA'l'Elt WHEELS. A l cott & Co . . Mt. Holly, N . . I. 
I n q u i r v  N o .  2 9 0 a .-F'or machines for cutting' 

butt.on blanks from clam shel ls. 
Handle & Spoke Mchy, Ober Mfg. Co., 10 Bell St., 

Chagrin lfalls, O. 
] Il Q u h'Y N o .  "! 906 .- For m akers of agents' outfi ts 

for making key rings , k�y checks , etc. 

Sawmil1 machinery and outfits manufactured by the E L E C T H I C  BATH Al'PARATU S.-J. D. vention r e l a tes to a hoh·; t adapted eHpee i a l l y  JW(' PHHUl 'Y l'E's i s t anee t o  t h e  lnovempu t of the HA�lL\"LL-, ::\Iemphi�.  Tenn. The invention l'e - f o t' l ifting bUl'l'pis. k(�gH. e t(' .  The df'vi l'p m ay l'ope . Th(� ('o llstl' l1 ('tion of the Hpiral  IW l'm it s 
I n q uiry !\"o. 2907.-:B'or dealers in wool for ma k-lu t £'8 to improvements i n  c a b inets for giving be e m p l oypd fot' l i f t ing and carry ing bal 'n' l s  t h e  r o p e  t o  p�'lgHge and d isengage t h e  e n d s  o f  lllg fringe for rugs. 

Lane Mfg. Co .. Box 13, Montpelier, Vt. 

(' lp(' t r ica l l y -heated �l ir  baths to i n v a l i d s  af- f l'om one p o i n t  to another and p l adllg them t lIP s p i r a l  \y itho u t  turning sharp o r  abrupt Fo n B A LE,-Deep well rig ; also four natural ga8 H i ded with variom.; forms of diseases,  The or loading them upon the desired ohjeet without co )'nprs w h k h  would obviously tend to pre- regulators. Sparta }1�lectric and Gas Co. , Sparta , I l l . a p p a l'atus is so a r ranged that it  ma;v be involving exercise of an;v eonsidprable force .  ma turely destroy t h e  rope. 
I n q u i l'Y N o. '''!90�.-For manufacturers of ma-lowered 0 1' p l a ced oyer a per"on and p roduce AI Jl l l N ('-}L\.(,II I N E . -E. \YI N W AL L ,  I s land , WAT E It-H E N E I! VO I It l<,(H{ HAN G E S ,-G . chines for sharpenillg C lippers . varying degrees of heat by an e lectr k C 11r- I l l .  The invpntion is in the nat u ,'e of a novel l l . q 'U :'II ;\I .  H u t l and, V t .  This water-reservoir nie work, experIm eIltal work and novelties manufac-rent . form of adding�lna ('hine wh k h w i l l  a l so aid e nsures quiek heat ing of the water and aids tured. American Hardware Mfg. Co. ,Ottawa, ll1. :-:; O(, KET- C O \�ER AXD G L O B ]�>II()LJ) E l{ .- in s o l ving p roblems in SUbtract ion, mll l t ip l ica- i n  the (' om hustion o f  the fup ! . rrhe genprat ion J, F.  "�RI D E ,  B r o o k l y n ,  � .  Y. The im llrove- tion and division , I t  consh;ts o f a p e (' u l i a r  of stC'a m h; redlH'cd to a minimum, and its mp n t provides a (' ombination of a SOC ket- I eonstru('tion and a r rangement of par t s,  par- escape in to the room 0 1' into thE' rpservoir co v e l' and globE'-holder for a n  eleetrie l anip t ic- u l a d y  adapted f o r  t hE' use � t o  \vhic h it, i s  c as ing and range are preven ted, thus avoid­w hich (' an be r e a d i l y  and se('lI t'ely p l al'cd in put.  On each side of the e a s e  of the addlllg iu g the forma tion of a destrll dive a l k a l i  by p o s i t i o n  to covel' the lamp-socket and t o  meehanism there i s  a row of figures opposi te the m i xing o f  the steam with soot and ashes. f"" m an eXl'eedingl"' · strong globe-holde r  re- the keys to fa(' i l itate the working of problems H E PEAlI' I :>I (, F I lUJAIUL-W. W, II IDIl'II-(j u i r i ng no s e p a r a t p  a t taehment on the covel' .  in subtrac tion and division. HI� Y H .  Hhpffield,  I l l .  The improvement relates I 'O L E - C I I A X ( ; E l L-J. }I. G. DEAHD , Fruita . C ANE-L O AD E lt . - 1 1 .  S. PADGI'·J"r . Waipah U , mo re part ku l a r l y  to repea t ing shotguns of that 

I n q uiry N o .  �9 09 . - For makers of electric curry­
combs. 

We design and build special and automatic machinery 
for all purposes. 'I'he Amstutz-O!'lborn Com pany . Cl ev e­
land, Obio. 

I n (I U i ry No. 2 9 1 0 . -For compressed air apparatns. 

For Machine 'fools of every de�crj ption and for Ex­
perim ental Work call upon Garvin's, 14U Varick ,  cor. 
Spring Street s, N. Y. 

I n q u iry N O a  2 9 1 1 .-For makers of castings for 
gasoline engines, 

I I ) � A H  J H; v E Lo PEn.-1Jm�igning, draughting machin e 
work for inventort-< and others. Charles E. Hadley . 584 
Hudson Street, New York. 

Co l . This p o l e �("hanger i s  more parti c u l a )' l y  H a\va i i  T e r r i t o rv . The eane loader is pm- t y p e  in \vhich the l'peeive r  is open at the u sp d for e l e e t r i e i ty o f high poten t i a l s . snell. ployed in l () adin�' cane on ta l'S or o t h c r  ('a r- ho t t o m. 7 he con�t l'uc t ion pel'mits the shooter fo r  instance, as (" tll 'rents from statie ma - r i r l"E, . I n  ("onnpc t ion with s ll i t a b l p  fnlln ing t o ('xp e l  o n e  0 1' a l l  the ( 'al't l'idges from the (' hines. indu('tioll ( 'o i l s  and osc i l l a t o l's ,  and i the mu ('h i n e  is providpd at the front with llHlg'a z inE' by the magazine spring, so that at t he device affol'ds a s i m p l e  and effective means a transv{,1 rscly ('xtending endless ('a rripr whic h 1 he - end of a hunt the sportsman can unload h i s  for cha nging the direetion o f  the currents.  extends fI'om s i dp t o  side of the ma('hine bc - g'llll w i t h  ra ll idi t ,v and IH�rfect safety, avoiding I n q u i ry X o. �91 2.-F'or makers of inval ids' tri o  
cycles . yond the w l t p d s  and disd w  rges from one end danger of a ('ddpntal explos ion. ManufacturerA o f patent articles , dies. stam ping Hard"rarc . into an upwardly-ind ined e l e vator.  T h i s  e l e -

CA:\I E UA AX ]) F O C U S I N G- _ F'lNVEH, tools. light m acbinery. Quadriga Manufacturing Com-
AU.Jl' :'; T A B LE � O C K E'T-\y H E :>I C II , - J ,  L. vator is deRigned to discharge the cane into 

'l' l l E H E F O IL-lt.  NI'' lT lU " n ,  N e w  York, :>I .  Y .  pany, I8 South Canal Street, (,hica�(). 
l 'Ax � u ':\ , :\Io u i l e ,  .A l a .  The wrenth consists I a ear or o t h e r  recep tacle.  The invention r c l a t e s  more p a r t i c u l a r l y  t o  the ] n Q u h'y N o .  2 9 1 3 .-For a mod el of a turbine and of two mpmbers whieh are fi a t  at theil' cen - LO C}-'r r n X E H,-'Y. L. LTo� r...A�D, Sisson, C a l .  I l l'O(hwtion of a eombinpd camera and m e a n s  an electric m otor f o r  school purposes . 
t ers and beveled npwal'dly a t  eacil end, there- This log-turner i s employed in sawm i l l s  to fO I' a utomat ka l l y  fi nding an objed and fo('u"­b v forming a rocking f u l e r u m  at the eentprH.  move u Jog from the l o g  deck n pon a log ing the caln e r a  upon said object.  :;\leans are .t\. " Ieeve o r  nut i s  "l ipped oyer the s m a l l e r  ('a r r i age, t o  conYeniently and automa t i e a l ly p rovided for l't,dul' ing the volume o f  tile finder end o f  the wrench and engages a thread on turn the log over after several board" haye and focuser s o  that the same will be i n  as the outer surfal'e of these members. By s l i d- been sawed off. and then t o  return tile log t o  l'ompa(' t  form a s  possible.  ing 0 1' screwmg the s l eeve o r  n u t  i n  either position against the knees of the head-block on 

W I N DOW ATTAC IJI\IEN'l' .-H. HAlIUI.TON, direetion, the h a l f- sockets in the opposite faces the log-carriage. l'en" u ('o l a ,  F l a .  This improvement i s  i n  t h e  o f  the two members are made t o  app roach VAPEH-JOGGI'; R .-W. K JBLF, Chattanooga, nature o f  means f o r  ('al't'ying the shade r o l l e r  ca ('h o t h e r  and grip the o b j e c t  between them. Tenn. The invention relates to a device for and l a('e ('u l'tain on the upper Rash o f  a window 
YI S E.-F. I . 'YBBBJol H ,  O xford, Neb.  'l'h is j ogging o r  j o l t ing superimposed sheets of and eomp r i se " deviees whereby t h e  sashes may vise o r  holder i s  more espe c i a l l y  designed for paper so that they will b e  c auHed to assume be l ocked when e l osed o r  opened to any de­"Pl'u rely gripping the su ('k e r  01' p lunger rods of positions in w h it: h their  edges l i e  true w i t h  H i red extent.  

Designers l1nd bui lders of automatIC and s pecial 
mach ines of all kmds. Inventions perfected. The W. 
A.  Wilson Macbine Company, Rochester, N� Y. 

I n q u i I' Y  N o .  291 4 .-For a m.aeb ine for Dunching 
SffiH l l ,  round pieces of paper of dIfferent colors, cal led 
confetti . 

The celebrated • •  Hornsby·Akroyd " Patent Safety Oil 
En/i!ine is built by the De La Vergne RefrIgerating Ma­
chine Company. Foot of East 138th Street, New York. 

T n q uh'Y No. 291t'i .-For makers of flexible shaft­
ing. 

INVENTTO�S D];Vl!:LO P �� l}.-Designing and building 
of labor-saving macb inery and general engineering. L. 
J.  ZImmerman, Elect. and Mech. Engineer, 106 Center t u b u l a r  w e l l H ,  0 1 '  the llr i l l  rodH o f  w e l l - dr i l l ing respect to each other, Thus preparing the M E T H O D  O F  RAI S ING S H I'J E 'l' �  O le  a ppa ratus . 0 1'  o t h e r  work undergoing repairs sheets for b inding, cutting and analogous p u r-

S TO:>l K-A. W. PHA'l"!', Korth Jay, !\le. Mr. and t h e  l ike.  The vise is very simple i n  con· [lOses.  l't'att Ila c," I' nvented a new method o f  (juarl'ving I n q u i r y  N o . 29 1 6 .-11'or dealers ill (�om pre"sed "'" oJ air machines or smal l , portable hand power machines . H t l'lI<'tion and etl'ective in operation, and is ar- WAS H I KG-:)IACII I ;"I K-J . \YoBItC'lDL, Fran- or raising sheets of stone from the mother 

St., N. Y. 

I:anged to preypnt the work from s liding or ces, 'Yash.  rrh i s  \vashing-maehine b e longs to ledge o r  s o l i d  mass where there i s  no natural WANTE])-As instructor in pattern making in an t U l'ning i n  thp jaws. that t vp e  u s e d  upon the top of wash-tubs and bed o r  s e a m .  'rhe s h e e t  of s t o n e  of requ i red eastern school of engineering an mt el ligent, young , oJ 
energetic pattern maker with exceptional knowledge n l�� � C II-CLA:\IP.-Y. F. S Il\IOLA, Dergen- operated w i thout direct Rllbmel:sion i n  the thiekneRs may, by this p l'oeess, he raised or and skill  at his trade. Good salary. Address, stating l ip Id, N. �T. This bpllch-e l a m p  \�h i c h  is s i mple I \vate

,
� r.  The c lothes to b� washed are wet, separated without fi a w  o r  fracture and brought age , nati onalty . education and experience in detail, i n eonst rue tion , and of eeonoIDl e a l  form may spread out,  and rubbed w 1th soap, and then t o  an edge, s o  that i t  ean be c u t  up into b locks " ' Instructor in Pattern-making," Box 773,  N. Y. be atta('hed TO any c arpenter ' s bench. The i bundled up into a b a l l .  This b a l l  of dothing or slabs of suitable dimensions for use in the 

I n q uiry No. 2917'.-For the maker of the " Wold" des ign i" su(' h that curved or straight articles is the n r o l l e d  forward and ba('kward, tile in, erection of bui ldings ,  monuments, etc.  sh apeI'. llIav be fi rmly gr ipped and held i n  position t o  ternal  surfa('es rubbing against each other with N E C KT I E -II OLIHJH.-P. 1\1. LEW I S, ;"lew !IF" Send for new and complete catalogue of SCientific 1)(:' . worked t� pon . and a r t ide s m ay be h e l d  a gentle friction, thus loosening the dirt and York, N .  Y. The improvem(�nt consists of a and other Books for sale by Munn & Co., ;�61 Broadway, abo \'e the ben('h and t ut ned in their supports causing the "a rne t o  mingle witlr the water.  d i p  member atta('hed to a shield and adapted New York. Free on application. a s  required. ReALE ATTAL'lHIE KT,-'Y. D. EV.\N H and ' to engage with the c o l l a r -button. The holder- I nqui ry 1'\' 0 .  �91 S.-For manufacturers of alumi-
.J. T , )L-\I{ � ILU.L, Eupora. )I iss .  T he invention c l i p  i s  so formed as to cngage y i e l d ingly with Iliu Ul castings. 

• 
I t f . I I d ' Good (i-inch equatorial telescope. Cheap. (l'or as-I lllll rovelll e nts in llI otors an d  E ngines. rdates to imp 1'ovements i n  at t ae I men s 01' tht) back o f  the shield a t  a cons1del'a } e 1S-

trollomy, sea or mountain use. Ful1 set ,  em bos�ed . H E Y E IU 4 I X C;' YA L  YE-G-EA H.-A, B , LEF'l'� weighing-s('ale� and p rovides a device of s i m- tauce from its eenter, thus p reventing the 
Scientific A merican and Su pplement, from 1881, 84 v o ] s. W l t' ll, Pueblo,  C olo.  In the o rdinary l i nk- p i e construction, dpsigned to c o -aet with the l)f' nding and conseqnent breaking of the Sh ield, Virgil Buell. 1\1. D . . Plainville, Coml. mot ion for loeomotives two eccentrks on the s c a l e  oealHs to indicate o n  the d i a l  the weight but pC l'mitting i t  to conform t o  a collar.  

Inq uiry 1\ o. 29 1 9.-For makers of fans for res-a x le are requi red for each valve.  In this i n- of an artide on the scale, and obviate the use 
I XCAN1H� 8 C EN T  GAS-HrnNE R.-A. A .  tanrants , run by gasoline motors. vpntion on Iv a single eccentric i s  emp loyed o f  the usual WE'igh ts.  PnA'r'r , N e w  York, �. Y. rrhe objPct of the i n- The best book for electricians and b eginners in elec-for pa('ll v�lye a n d  - a s i m p l e  construction of I'�X PAX � I I-n.il'� PULLEY 1,'O R  l\10TOl{-Y I'> vpntion is to provide a ne w  and improvcd i n- tricity is " Experimental SCience, "  by Geo. :M. H opkins. 

reversing gear is p rovided \vh ic h is suscep- H I C LE S .--PA LT, I S I Dnlu� YUJL. DD Hue de l a  candeHcent burner which i s  s i mp l e  and durable By mail , $i. Munn & Co., publishers , 361 Broadway, N .  Y .  t iblr- of the two posit ions neeessary t o  re- Ven'erie, Paris.  lj'ranee. Tlw invention r e- in (' onst )'uetion and a r ranged to give a very I nq u i ry N o. 2 920 .�For makers of spoke and vt'n;e t h e  valve,  and a ln iddle position which lates t o  transmission and speed ge a r  f o r  b " ight l ight on high o r  low gas p ressure and handle making machinery. 
has no i n fluenc e  on the v a l ve, a s  w e l l as motor v e h i c l e s  and i s  e hara del' b: ed by exten- withou t increase i n  the consuln.ption of the I O (l u i ry � o. 2921 .-11"'or manufacturers of rn erry-various intermediate positions.  s i b le p u l l e;y� whieh enable the ratio of the gas over ordinary i n candeseent burners now go ,roun d s. 

. . d d . I I n q u i rY No. 2922.-For parties to make a so�'� prLSO ThI E T E R .-P. ILtu s S .:\IANX, Burg, near diameters behveen the dl'lVIng an I'lven IHl - in l.l::;P.  
Rteel b a n d  % i u c h  wide and No. 32 gage, hot rol led,  It  l\fagdeburg. G p l'mauy. This invention relates leys to be a l tered i n  such a manner as t o  

T A B L E T , -A. L. n()L'r() � ,  Norfolk, Ya . This possi ble , anet put up in coils. 
to steam wat(ll' - l iftprs or p u lsomrtcrs and r a l t e r  the speed of the dl' ivrn shaft. in the invention i s  an improvement i n  paper tablets I n q u i ry N o. 2923 .-For manufacturers of hemp-mo l'(' p a rtieulal' l y to the construction of the ! sa me ratio , Furthermore t lH� extr-nslble . p.lI l - of that dass compr ising a nUlnber of loose stripPIng machines . 
in,·I Pctillgr nozzlps which p roduce the eondensa- ! ley permits of instan t l y  stopping the unvlng lea \'e C," and meanc," fOl' holding them t ogl'ether , I n q u i ry No . 29�4.-For manufa('tur�rs of the '''' "'" 

nece�sary PQulpment of a plant for makIng bottl es , i ion of the steam. These nozzles arp so a l' - b e l t .  This holding m p a n s  i s  of such a consh'u('tion w indow g l a � �  a n d  common glassware. ranged as to rendeJ' t he injector- t u be adjust- as to permit t he sheets as they a l'e fi l l e d to I n (lU i r ' N o . �!l25 '-:����';'
l
;����I ��r����a!I��I�� a u l p, while the mouth of such tnbe i s  adapted 

llli s(�e] J & IH_" O ll S  I nventio ns. be t u rned hack u n t i l  they l i e  IW l'f()ctly fl a t .  ����1�/��!��� O�
a

d(/��I �J'�o unds pressure. to ad in ('onjunl'tion with the spraying de -
S I I EA H N . - R I J .\ \ I I T.'I'''C'I , Pensa( 'ola.  F l a .  \\'Iwn a l l  the shee t s  han been .us('d. the tablet ! I n q u i r v  � .. . 2 9�6.-For makers of small ice,mak , v hoc proyiden in tIlE' interior of t h e  cham-

This itl vpntion is an improvP lnpnt in shears may he reverRed and the OppOSIte SIdes of the in,!! maChliIes for domestiC use. uprs. v;hpreby it i s  possible t o  regulate the 
I A b leaves ust'-d. 

I l I q u i r v, N o .  2927".-For makers of plants for mak. qn a n t ity o f  the ref l' igerating- water to exist- dps igned for cntting hea \-y matpria , ase 
Va. ing wood alcohol. in?' conditions of working. p l atp is empl ()�Ted in l'onllP ction w i th the lower NOTE - B O O K .--A. L. lIo L'L'nx , Xorfolk.  o 

b l a d e  to s l ide br-npath the lna tt'- r i a l  l)f'ing cut.  ThiH invent ion i s  an i m p l'oveme-nt in notp- books T n q n i t·y N o .  292�.-F·or centrifugal wringers re-R L I DE -YALYE GEAH.-H. S. Y()r�GHUH-
'rlw con s t nH' t i o n  i s !:o'ueh that t lw handle o f  t h e  de s igned for usp hy stf'nographf' rs a n n o thers.  qui rIng not over tw o  or t hree b orse power . 

I) I· t I' la d rrhe invention 
l u Q u h'v No. 2920.-For manufacturers or deal er& lL\' � I� . � r Ing o n ,  ...... ng' n , . fix e(l b l ade m n y  bE' g nlslwo by t h e  thumb and t he notes of which a re to he trant-w r ilw'o .  'I'he in p i cture fram e mOU ldings. ('om·asts 1n thp speCIal  construetl?n of eccen-

fo rpfin o'e- r of th e  hand in su ch lllallllP r as t o  invention h a s  f o r  it s objpct to provide a simp h� T n qu i rv N o. 2930 .-Jfor manufacturers of gongs t r i c  sheave and � t tld . for \VOl'king the e x- i hol (l ;he shpars s l p a d i l y  in operating and ('oll s t r n ction hy whkh the note slwets may anf) bells "for n;l1sical purposes. pans ion o r  l:evers lng . l Ink. Of
, 

the .vt
a "

l
Te-!�

,
(' a I· 1 gu id ing t h e  sauv:'-. \v h i l e  tlw handle of the bp held.  w i l l  l ie fi at fro m find t o find and I n Q u i rv No .  29 3 1 . -For cigarette paper in rolls 14 of a 10('0�o t IV�.  l'-IotIOn IS : l ansm � t {'( , I () �n 

i UPIWI' b l n <l<' mny he ol)1-'l'a ted by t h e  otl1(11' t h ro ughou t the ('n t i l'P V i i f' .  and ean be l'f'adily incbeR in diameter by 4 inches in width . tlw 1'flVE'n·nng hnkR to t hfl �hdf'-val � p,  t h l o ngh 1
1l n g'p rH of t he h a n d .  n p p l h-'-d a n d  l'f'IUOVeU in u s e .  I ll quh'Y N o. 2932.-}'or turbine wheel� cornplete. 'a n  lI lt pl'mr d i n t p  kYPl"  IH l \' l n g  n Il l vo t n l ( '011 - I < I . ' I l' ("1 :\1 N N e . 

of anr of these patent� wlll be I n quiry N.oa  �93 3 .-}l'or dealers in regularly cut. np("t iol1  w i t h  i llP  dip�lI l ock o f iI,lf' l i nk , rl' h i H
,

, T ( ) H()( l ( : A N-�'H .. l l ) }1� . , ', . , '� ,  11� H ltTLT. ,  l f'W OTE.- - JOpWR ( .  , ' .  
tlgures, such fl S  soldiers. indians. etc . .  176 inches high. level' is conn�et ed by its shorter a l'lu 10 llll' ! Yo rk , N .  Y. Th i s tohoggan ,s l i <1p is so a.I'I'an�ed furnished by Mun n & Co. for t.en cent� each , on a small, thIn base, so as to stand erect. 

valve,rod and suspended by i t s  other arm from as to se('\l r(> the noyel eifel'! of ('a I's rartng stde Plea�e state t.he name of th� patentee, t.ltle of I n q u h'y N n. 2 !134 . -For acetylene marine search, 
arms on the way'shaft. The connection witlr by side at a varying rate of speed, whereby it the lllventlOn. and date of thIS paper. lights for use on launches. 
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JULY 26, 1902. 

'NDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Endi ng 

July 1 5 .  1 902, 
A N D  B A C H B B A P I N  0 T H A T  D A T E. 
I See note at end of hst about copIes of these patents. l  

.. \ (  HI from sulfur dioxid i n  aqueous solu-
tlO'l  by e lectrolJ 81S,  manufacturIng 
8ulful'H:, C .  B .  JacoLs . . . . . . . . . . . • . • • • .  704, 831 

A.uthug m at hllle, A .  C Schuman . . . . . . . • . •  704,938 
,\LlJ usta ble staud, G. A. " adsw orth . . • . . .  704, 603 
A l l' aud gas m Ixer, J.  Se� mOllt • • . • . • • • • •  704, 764 
:\ 1 1' u r a k e  apparatus, E .  P Donnell;} • • . • . •  704,737 
\ 1 1' p I eSSUl'e l egulatu l ,  J.  H.  Ihck m sou . . . .  704,782 
\ mmullihon hoist fOl olullancp, E rr l ochalll 704,985 

. \ l m a turt.·, I,'. L. SessIOll s . . . . . . . . . . . . . . . . . •  704,975 
\ t oIDlzer, A. De VllblSS • • • • • • . • • • • • • • . . • • 704,780 
\ utomoblle, A. S .  K rotz . . . • . . . . . . . . . . . . . . . •  704, 809 
\ utomobIlp, �. S.  C onant . • . . • . . . . . . . . . .  704,860 

Ilu g  holde l , A. D .  Johnson . . . . . . . . . . . . . .  704,833 
lia le com p ress, round , F. G. DIeterIch . . . .  704,958 
HailIng press, L. Trabue . . . .  . . . .  704, 7 1 8  
B a l l  gathe rlllg device, F.  �lInton . . . . . . . . .  704, 848 
Bath tubs, etc.,  waste fi x t u l e  fOl , }1\ T 

)Ieyer . . . . . . . . . . . . . . . .  . . .  704,705 
Battery plates of t he Plante tJ 1Jl', manu-

facture of secondu B , 11 :\1 .MUl tlll . . .  704,751 
Battery soJpa l a tor, s t ()l a �n , II Rodm an . . . .  704,759 
Battery tank, StUI Ug(',  II LelSleJ . . . . . . . . .  704,750 
Bed bottom, sp ring, .J . F .  B l o" n  . . . . . . • • • . .  704, 674 
Bed, hospItal, " ... . H. Fox . . . .  . . . . . • . • . .  704, 625 
Bed lounge, folding, X. LevuH--' . . . . . . • . . . .  704, 688 
Hedstead fa :!o\h·Il Ing, B.  H . .  Tom's . . . . . . . • • . . .  704, 702 
Beet CUltUl P implempnt, A. S .  ('apper . • • . .  704, 6 1 4  
B e l t  c a l riel , J. WPlchh," t . . . . . . . . . . . . . . .  704,723 
Bel th, .hlp s,  A .  W. BItt . . . . . . . . . . . . . . . .  704,878 
BIcycle, F.  C .  Moort' . . . . . . . . . . . . . . . . . . . . .  704,901 
Bicycle attachment, J.  B.  Davis . . . . . . . . .  704,871 
BIcycle lock, H. W .  Morgan . . . .  . . . . . . .  704, 655 
Bi< y cles, combined mud guard, supplemental 

seat, and parcel holder for, Lambert & 
Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,885 

R i cycles, t" o-�peed d riving gpar for, W. 
Goodbra u d  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

B Ill, J. A . .  Ja m leson . . • • . • • . . . . . . • . . . • . . . .  

BInder alarm device, H .  E .  I rl\ in . . • . . . . . . .  

B indIng envelope o r  fi le, H. D. 'Yinton . . . •  

Bo a t ,  satllng, T .  Jensen . . . . . • . . . . • . . . . . . . .  

BobbIn ske" t'l ,  R Schotield . • . . . . . . . . . . . .  

HU l lpr S J. fpty devIce, steam, JJ\ Foskett . . . •  

Hoh: . See Expanslblt:' bol t 

704, 680 
704,806 
704,684 
705,006 
704, 685 
704,584 
704,529 

Boo'!;: backIng Pl ott-'ctor , � Lit," in . • . . . • • .  704, 554 
Book, balance , J R lIcCOld,  J I  . . . . . . . . . • . .  704,706 
Book, coupon collpctIon and H>CPlpt, Cappel-

ler & Patteson . . . .  . . . . . . . . . . . .  704,856 
Book or pad, manlfoldmg mpmO l al ldum, E. 

Z.  Le" Is . . . .  . .  . .  . . . .  . . . • . • • •  704, 844 
Bonng tool, ]OIst, S M cC lf"Uan . . . . . . • . . • •  704, 657 
Bottle cove l ,  temperature prpserving, F.  

T. Griffith . .  . . . .  . .  . . . . . . . . .  704,972 
Bottle, non-refillaLIlt-', T P. ":relble . . . • . . • •  704, 605 
Bottle, non-lefillaLlp, H. P Buttner . . . . • • •  704 , 6 1 3  
Bottle, non·refillabl�, L C .  Wedgefuth . . . .  704,994 
Bottle stopper, ,\ E k lund . . . . . . . . . . . . . . . .  704, 820 
Box, R. J annUZZI . .  . . . .  . .  . . . . . . . . . . . • • •  704,701 
Brake m echanIsm , G 'Y Gr een" ood . . . • • •  704,534 
Breecb mechanIsm, :\IeIgs & Hammer . . . . .  704,898 
Brick moldIng muchuk', J llohs . .  . . . . . .  704,754 
Bricks for buddIng pUl post:' s,  machIne for 

lay ing, J H .  Knight . . . . . . . .  704, 647, 704,648 
Brush, bottle " ashlng, R Hoprnlng . . • . . .  704,828 
Buggy bed sta� , W. B. W,llIamson . . . . . . .  704,769 
Bugs 01' other Insects infect mg d", ellings, 

e t � , apparatus for dpstroYIng, C .  Mat-
the, )Ielor . . . . . .  . .  . .  . . .  704,847 

BUlldmg blcck and " all, C F .  " hlttlesey . 704, 606 
Building cOllstructIOn, "T lI. RIley . . . • • . .  704,933 
Bmldmgs , uH'tal frame" ork for� Huber & 

:\I Ilnl iuP . .  . , .  . .  . . . . •  . . . . . • . •  704,829 
Burglar a la l m , W B. Thomas . . . . . . . . • • . .  704, 981 
Burnel cap, W .  H & R. W. �lIller . . • . . .  704,653 
Buttonhole mO!stene l ,  E Puff . . . . . . . . . . . . .  704,577 
( ' able hanger, S Du Pe I O'" . . . . . . . . . . . . . . •  704,788 
l' alJlp. mp('hanlsm for haulIng loads up in-

, lined su rfaces , " .. .  J.  J a c k m a n  . • . . . . .  704,830 
Call1el a ,  H .  'V. Locke . . . .  . . . . . . . . . . • . . • • •  704,845 
( 'amt> I ft  support, J.  R Stephens . . . . . . . . • • .  704,666 
( ' an body formIng machIne, J G .  Hodgson . .  704,700 
( HnllIng apparatus, J T. Ga Iner . . • . . • • . •  704, 679 
( ante<'u , a r m � , KeaIlls & COIn . . . . . . • . . . . . .  704, 686 
('a I' bolsters , sw Ingmg spring seat for, C .  

T Westlake . . . .  . . . . . . . . . . . . . . . . . .  704,997 
( ar bra ke, BrO\"\ n & Moore . . . . . . . . . . . . .  704,506 
( ' a i' brake mech anIsm , G E. BUlgPSS . . . . . . .  704, 508 
C U i  ( heck lock, mine , L J Joder . . . . . . . . .  704, 832 
( ' a  I constru('tion, Houg-� s & Blump . . . . . • . . .  704,965 
( ' a l  ('oupling , H. H ).Ia l shall . . . . . . . . . . • . . .  704, 888 
( a i ,  double deck, "r E Sharp . . • . . . . . • . .  704,709 
( ' a r  draft rigging, W. G .  S" an . . . . . . . . . . . .  704, 716 
( 'al  draft I igging, J.  A .  H Inson . . . . • . . . • • •  704, 802 
C a l', dump, Ray & �IcConne� . • . . . . . • • . • • •  704, 578 
( ' a i' fender, E A .  Booser . . . . . • • . . . • . . • • • .  704, 776 
< , a r lighting s� stem, combIned electric and 

gus, J L. C reveling . . . . . . .  . . . . .  . .  . . .  704, 695 
C a l  movpl', C D Fox . . . .  . .  . . . • . . . • • . . . •  704, 870 
( ' a l  t, hand , B Butler . .  . .  . . . .  . . . . . . . . .  704 , 6 1 2  
( ' u sh I PgIste l ,  H .  S .  Halln oou . . . . . . . . . . . .  704,796 
( a sh H·gistf'l' a n d  indI('a tor, II. S .  Hall-

"'ood . . .  • . . . .  . . . .  . . .  . . . . . . . . . . . .  704,795 
CPllmg plate attachment, A .  H .  Muus . . . .  704, 562 
( 'pment , J T. McKim . . . . . . . . . . • • . • . • . . .  704, 849 
( ' Plltl'ifugal couplIng, R .  P intsch . . • • . . • • . .  704,575 
( ' hf'ck rf'in , C .  B .  HenrJ'" . . . . . . . . . . . • . . • . • •  704,636 
( hel l ies or other smglp stoned fruit, m a -

c h i n e  for removmg s t o n e s  from, W. P. 
Harris . . . . . . . .  . . . . .  . . .  . . .  • . .  • . .  . .  704,876 

Chopper . See Cotton ('hopper . 

( ' Igar box , moisturE' proof, A. llorten . • . . • •  

CIgar bunching m a chhl P , :\1. ),1 G a rdner . •  

( ' ll'cuit break!::' l ,  automatIe, B Ballantyne . 
{'ll'('uit breaker, autom a t I C  magnptH',  W. M .  

704, 902 
704,742 
704,496 

Scott . . .  . . . . . . . . . . . . . . . . . . . .  704,974 
Claw bar, Ketler & B ritton . . . . . . . . . • .  704, 883 
C loc k , calendar • .  r I Pf'a ttiplu . . . . • . . . • .  704 , 9 1 6  
('lock , electric alarm, W. C Bpthel . . . . . . . .  704,733 
Clo( k escftlJement, p lf'ctrom agnphcaUy con-

t lUlled, �. H .  G renfell . . . . . . . . . . . . . .  704,874 
( lu�k,  self-" illding elpetr ll .  ( '  :\1 C l oo k  . . .  704, 620 
( ' loth deanlllg device, ( 'a l Ison & Haaland . •  704, 615 
( 'lut hes dl"ier,  K .  C ).lou1 P • • • • • • • • • • • • • • •  704,561 
Clot hes poulldpl', P .  F. Gh I l l i  . . .  . . . . . . . • • •  704, 630 
Clut c h  frH" tIOl1, R. e O lds . . . . . . . . . • . . •  704 , 9 1 1  
( '"at,  H Wolf . . . . . . .  . .  . . . . . . . . . . . . .  705,007 
( 'outIng tr.H , P B T u, lo l . . . . . . . . . . . .  704, fif)2 
( 'o( aine, stel ilizillg and p I  f'SPI vmg, W .  C .  

R I le, . . .  . . . .  . . . . .  . . .  . . . . . . . • . . .  704, 758 
COCk, allglt-', .J A .  Hplm . . . . . . . . . • . . . . .  704,!WA 
('0f'1\: for Illu l t i ph· lIght gasphpi s, by-paSA 

sto!" W H W E'a h ndrlCh . . • • . . . . . • .  704, 678 
( o('k 01' fauc!'t, "'T. H. D( ,l glas . • . . • • • . . . • •  704,522 
( 'oft'pp pot , :\1 H Sexton . . . . . . . . • . . . . • . . . •  704,586 
( oin alarm a n d  I egi stp rmg apparatus, A. 

B a l l Ptt . . . . . . . . . . . . . . . . . . . . . • • . . • . .  

( ' o i n  holdpl , A Anderson . . . .  • .  . . . • . . • • . •  

(' omlJIeSSOl , }j' "... Pa rson s . . . . . • . . . • . • .  

( 'olldpllRt-' l ,  i Idu('tlOn, L S ('hu t tp . . . • . . • • • •  

( 'OlIVP� f>I , R.  S HI ll . . . . .  . . . . . . . . . .  . 

704,954 
704,731 
704, 914 
704,585 
704,540 

( 'oPPPI' aud J�i('kf'l flOm sllifid ('ompounds, 
pxt l acting , C Hoppfnpr . . .  . . . . . . . .  704, 640 

C otton ( hOtmP I an d dod ('rush .... l·, M. B 
Gooing . . . . . . .  . . . • . • . • . • • •  

Cotton ('ompI I-'Rso r , }1'. L "'"h it p  . . . . . . • • . • .  

C'oupl'ng dpviu', .r n I(a nousp . . . . . . . . .  . 

f' I H dh· ,lad La l lJ j n mpP I'. ('omhhH'd , .r. W 
Blackledg. .  . . . . . . . . . . . . . . . .  . 

f' l a UE--' ,  bft ing , T K a n ffmun . . . . . . . . . • . . . .  

( ' I Oqll t tt' m old , R L Pnl tt ' l  . 
CI nppt'l do('k forming nUl( h hw, O. H 

Ru (fg'p . . . . . .  . . . . . . . • . . . .  

704, 822 
704, 998 
704, 045 

704, 774 
704,8:16 
704 , 920 

704, 969 
704, 644 
704, 765 
704, 538 
704,515 
704,999 

Cuff holdpr, (' FJ Hultqn i st . . . . . . • . . . . . . .  
Cuff holde r, Rmith & Hull . . . . . . . • . . . • . • . .  

CultIvator, A .  Ha rmon . . . . . . . • • • . • • • •  

C ulti vatOi RPa t, Clark & Smith . . . . • • • . • • •  

C m  bing and p� ving- , W "'h it,.. . .  . . . . . . . •  

Cn rtain a n d  sh adp SUppOl t,  " 1 n dow, .J. 
Gale . .  . . . .  ' "  . . . . . . . . .  704,5:12 

Curtains or vn lan ('(>s. adjn stahlp ('hain bead-
ing for ('h a i n  o r  IOPt-', HE--'pburu & MorM 
I I.on . .  . .  . . .  . .  . .  . .  . .  . .  . . .  704, 799 

Cnttl·r. Re .. Rotary cntter. 

Scientific American. 
Untter mechauIHm, tr avel ing, E E Slick . 7( )4, B41 
Cycles, two-speed drIVIng gpar for, A. Ppl-

lant . . . .  . . . .  . .  . . . . . . •  . .  . . . . . . . . .  70-1, 603 
Dash boa rd , G C. Bushnell . . . . . . .  . .  . . . . . .  704,812 
DecJratmg apparahu�, S1l l faN , W .  E.  Ga ul . 70-1: , 627 
Dental cuspidor, J }1J Van Noshan . . . . . . . .  704,601 
Dental ellgiIlP , .A. W S�h l u mm . . . . . . . . . . .  70-1:,937 
DI Sh " a shing m ach lll · , U W. Arnot . . . . . . .  704, 494 
DIslnfectmg de VIce, E L� BrIggs . . . . . . . . . .  70-1,777 
Display deVIce, S .  L C ampbell . . . . . . . . . . .  704, 513 
DIStuLutIOU s� stem, J .  L. Crevehng . . . . . .  704, 694 
Door, }1' l' Low . . . .  . . . . . . . . . . . . . . . . . • . . .  704,887 
Door catch, U R Mel vIu . . . . . . . . . . . • • . . .  704, 651 
Uoor chec k, O .  Tschleky ( reIssue ) . . . . . . . .  1 2 , 0 1 4  
DOO l' closmg appal atus, J.  W. TrIpp . • • • • . •  704, gS4 
Door fastener, G. W. C rame r  . . . . . . • . . • . • •  704 , 6 1 9  
D o o r ,  graIn, A .  T. Star k . . . . • . . . • • • . • • . • • •  704,949 
Door securer, G. F. Hamilton • • • . . . • • • • • • • •  704, 634 
Door, slldlllg, J F .  Lydon . . . . . . . . . . . . . . .  704,846 
Door stop, C .  C Burritt . . . . . . . . . . . . . . . . .  704, 855 
Draft attachment, spnng, L.  V .  Warner . . . •  704, 604 
Draft device and spurk all ester, G .  B .  Rut. 704, 922 
Draper, etc 1 W. '1' Gordon 704, 823 
D raW Ing machine stop motIon, Meats & Mc-

Gowun . . . . . . . . . .  . .  . .  . . . . . . . . . .  704,704 
Drying kiln, A .  C a l ey . . . . . . . . . . . . . . .  704,814 
DrIllIug m achine, T E. O ' Brien . . . • . . . • . • •  704,567 
Dust collector, L.  R. Whl tn l"� . . . . . . . . . . • .  704,724 
Dust collector, J. E. Mitchell . . . . . • . . . • • .  704,900 
Dust pan, W E .  Corn�ll . . . . . . . . . .  . .  . . . • •  704,861 
Dye and m aking same, blue anthraqUInone, 

C .  Hart nann . . . .  . . . .  . . . . . . . . .  704, 798 
Dye .. red azo, Herzberg & S it�bert . .  704,825, 704,826 
Dyes, m a k uIg extract, LppptIt & T agl IanI 704, 843 
Egg dt-'6IccatIng appa r a tu s , P. B TayIOl . .  704,977 
Electnc accu!llUlato l ,  H HeInicke . . . . . . . .  704, 7 4 1  
Elt'ct l ic cont I oUP I ,  .-\.. E Hogrpbe . . . . . . . .  704, 803 
11Jlectnc CUI rents upon tl"lt:'graph ()[ other 

CU CllltS, mt'ans for ImprpSSlllg pprIOdI� 
cally va ry ing , H .  A RO\, lauus . • . . . .  704,930 

ElectrlC generatOl , W H. Cotton . . . . . . . . .  704,956 
Elpctnc m achinps, mt'ans for I t-'gula tIng the 

output of �� llamo , J L C l evplIng . . . .  704, 696 
Elpctri(' motor contz oIling apparatus, W. 

J. RICha rds . .  � . �  . . . . . . . . . . . . . . . . . .  704, 66u 
Electz'lCal  connpctOJ , A J. Wayman . . . .  704, 670 
I;JlectrlCal di stributIOll SY Stt>Ill, J .  I .. C I Pvel-

Ing . . . . . . . . . . . . . . .  . . . .  704, 86:3 t o  704, 865 
EI�ctrlCal fUInace for t reatI ng hIghly re-

f l actory substancps, II Max Im . . . . . . .  704, G49 
Electricity on runnlIlg cars, dl"VICe for gpn-

erating, R. Plntsch . . . . . . .  . . . . . . . . .  704,573 
Electrode, electric accumulator, Cheval & 

Lindeman . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  704, 859 
Elevator bIn, J.  A .  Jamipson . . . . • . . . . . •  � 704,805 
Elevator dOOI S ,  automatic lockmg mechan-

ism for sidew alk or othpr. P. H .  Jack-
son . .  . .  . .  . .  . .  . .  . . . .  . . . . .  . . . . . . . . . . .  704 , 746 

EngIne See Dental ellghlP. 
EngIne, C H .  Benton ( t pissue ) . . . . . . . . . . .  1 2 , 009 
Engine a t tachment, t ractIOIl, D W. Combs 704,736 
Engine startIng devlCt:' , explosivp , C. }1'. 

Cope . . . .  . . . . . . . . . . .  . . . . . . . . . . .  704, 618 
Excavahng and loading apparatus,  W. }1'og-

lesong . . . . . . .  . . . . .  . .  . .  . . . . .  . .  . . .  704,740 
ExcavatIng machlIlt>, H J.  Bputson ( re-

Issue ) . . . .  . . . . .  . . . . .  . .  . .  . . . . .  1 2 , 0 1 0  
ExerCISIng machIne, Korth & GallzellmuUer. 704, 840 
ExpanSIble Lolt, W .  R h .. mnpar . . . .  . .  . . . 704,5-17 
Explosive engIne, M. J I\. leill . . . . . . . . . . . .  704, 7 1 '3 
Explosive ehglnp, C. W WeIss . . . . . . . . . . . .  704,995 
ExtenSIOn t ablt:', }1'. Lreskp . . . . . . . . . . . . . .  704, 552 
FabrIC having bias " eavp, apparatus for 

producing, �'. N ew ell  . . . . . . . . . . . . . . .  704,566 
Faucet, 011 or molasses, C .  1+'. Sm i th . . . . . • • .  704, 942 
}1'eed table mechanlllm, T .  Morrison • . . . • • . .  704, S90 
lo'eed water heatel.  R H .  Hornbrook . '" • . . .  704, S79 
Fence post, C .  O .  Pea k . . . .  . . . . . . . . . . • • • . • .  704, 9 1 5  
Fence p o s t ,  J.  W .  Todd . . . . . . . . . . • . . . . . .  704, 98:3 
l!""ence post, compOSItion, LarImer & Elliott 704, S42 
FertIlizer distributer, Johnson & Rawley . . . .  7{l4,747 
Fibers of annual gro" th for industnal pur-

poses, treating, S 0 Edison . • . . . . . . . .  704,698 
FIle, paper, E .  W .  S l.ndstedt . . . . . . . . . . . . . .  704,9:m 
Filling deVIce, receptaclp, N .  D .  Nelson • • . .  704, 565 
}1"" Ilter, J E. Charon . . . . . . . . . . . . . . . . . . . . . . .  704 , S 1 5  
Flitel ,  W. R Pow ell . . . . . . . . . . . . . . . . . . . .  704, 921 
}1'ire alarm, C R .  Harris . . . . • . . . . . . . • . . . • .  704, 681 
FIre escape, G .  W & J .  C.  Jones . . . . . . . .  704, 8:14 
FIre extinguisher, automatic, O. Hoffmann . 704, 682 
Fireproof blinds, sprulg roller for, W. R. 

K in�_l(�ar . . . . . . . . . . . . . . . . . • . . . . . . . . . .  

Fll'eproof building, T .  BaIley . . . . . . . . . . . . . .  . 

FIshIng rod holder, B J Warren . . . . . . . . . .  . 

Flanger, M B. Eaton . . . . . . . . . . . . . . . . .  . 

Flume gate, E. Campbell . . . . . . . . . . . . . . .  . 

Food and m a king same, stock, S. L.  Frase r . 
Fuel and preparing same, artIficial, B. M .  

704,546 
704 , 7 7 1  
704, 991 
704, 525 
701 , 9 7 1  
704,530 

'I homas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 7 1 7  
F u r n a c e  top down comer and explosion pIpe, 

P Meehan . . . . . . . . . . . . . . . . . . . . . . .  . .  

Galley lock, Peoples & Walther • • . . . . . • . .  

Garment clasp, M. B .  Hammond . • . . • • . . . • •  

Garment clasp, S. Katz . . . . . . . • • . . . . . . •  

Gas and a i r  mixer, J.  Seymour . . . . . . .  . . . •  

Gas and all' mixIng machIne, J.  Seymour . .  
Gas burner, J.  Harris . . . . . . . . . . . . . . . .  . .  

Gas burner, A .  M .  Hew ett . . . . . . . . . . . . . . .  . 

G a s  furnace, retort, F B redel . . . .  . .  . . . . .  . 

Gas generator, acetylene, P. B. Perkins . .  . 

Gas generator, acetylene, C W. Soderberg . 
Gas generator, acetylene, F. L. KincaId . • .  

Gas producer, Evans & I\..lepetko . • . . . . . . . . .  

Gas�s, apparatus for washing, E. Theisen . 
Gate. See Flume gate. 

704, 556 
704, 9 1 8  
704,537 
704,973 
704,762 
704, 7 6:\ 
704, 635 
704,745 
704, u04 
704, 664 
704, 945 
704,967 
704,527 
704,593 

Gate, R .  T .  Van Valkenburg . • . . . • . . • . . . . .  '104, 602 
Gear, transmiSSIOn, D Fergusson . . . . . . . • . .  704, 609 
GearIng, fnction wheel, G .  VOIgt . . . . . . . . . .  704,721 
Gla'3s" are, apparatus for the manufacture 

of, H .  Schaub . . . . . . . . . .  " . . . . . . . . . . .  704,761 
Gla.sware finishing snap, Glllmder & Booth 704, 790 
Glassware, manufacture of, H .  Schaub . . • • . •  704,760 
Glove, E .  Leblanc . . . . . . . . . . . . . . . . . . . . . . 704,551 
Glove, M .  E .  Rollason . . . . . . . . . . . . . . . . . . . . 704,579 
Glove, S M .  Griffiths . . . . . . . . . . . . . . . . . . . .  704,961 
Graphophones, graphophone records, e t c . ,  

c a b m e t  f o r ,  W. J. McDevitt • • . • • • • • • .  705, 009 
Grappling device, G .  �'. Boltze • • . • • • • • • . . • •  704, 852 
Gun barrel, O.  J .  Hamilton . • • • . • • • • • . • • • .  704,962 

• Gun, ca� > ,  F. H .  Jury . . . . . . . . • . . . • . . • • . . •  704, 646 
Gutta-percha, purifying, Combanaire & De 

In Fresnaye . . . .  . .  • . . . • . . • • . • . . . . . . .  704, 677 
Harrow, C Shabley . . . . . . . . . . . • . . . • . . • . • .  704,587 
Harrow , E. �' May . . . . .  . . . . . . . . . . . . . . . . .  704,897 
Harro" , rIdIng, L P. Blood . . . . . • • . . . . . . . .  704, 500 
Harvester and shockel , corn, G. G. Kim� 

mell . . . . . . . .  . . .  . .  . .  . . . . . . . . . . . . . . .  704,839 
H a rvpster, corn, H R Spah t et al . . . . . . . .  704, 947 
Harvester, potato, D T C ulbertson . . . . . .  704, 519 
Hat hook,  E W .  Hlggms . . . . . . . . . . . . . . . . . .  704,827 
Ha tchet shing le gag", M M Kellogg . . . . . .  704,837 
Header platforms, mp('hanism for changing 

tht� elevation of, H G reen . . . . . . . . . . . .  704, 632 
Heatel , W. E Vanstonp . . . . . . . . . . . . . 704,988 
HeatIng liquids, apparatus for rapidly, H .  

Vanderborght . . . . . .  . . . . . . .  . . . .  

Hf:'ating system, stf'am , II A .  R. DietrIch . •  

Hlngp , W .  H Thorp . . . . . . . . . .  . .  . . . . . . . .  
Hing(', pinlesl:i, Stimson & S tf'venson . • . . • •  

Hingf' , window sash, J. Holy . . . . • . . . . . . • • .  

HItchIng weight ,  A .  Z ierleyn . • . . • • • . . • . . • •  

Book See Hat hook. 
Hoc k and eyp, M E. Campany . . . • . . • • • • • •  

Hoop lug, tank, A. J. Beh rpns . . . . . . • • . • . . . •  

Hosp coupling, E.  E Gold . . . . . . . . . . . . . .  . 

Hotel register, F C Klpp . . . . . . . . . . . . .  . .  

Hvdraulic motor, S('hindlf'r & Frppman . . . •  

Hvdrocarbon burner,  H. C .  Martin . . . . . .  . 

Ice brpaker, C Hilbprt . . .  . . . . . . . .  . .  . .  

I ('p,  m an ufacturing artificial. E. Barrath . .  

Incubator, A J Moorf' .. . . . . . . . . . . . . . . . .  . 

704, 600 
704 , 623 
704,982 
704,590 
704,541 
704,730 

704, 512 
704,773 
704, 792 
704,548 
704, 583 
704, 895 
704,801 
704, 772 
704, 560 
704,841 

12,011 
Incubator, F K rupiC'ka . . . . . . . . . . . . . . . •  

Index C'abinet, R "r Dickenson ( reissue ) . 
Indo:\ yl,  pt(> , making, Homolka & IAf'b-

kneeht . . .  . .  . . . . . . . . . . . . . . . . . . . . . 704, 804 
I roning board, G Kah lt'l" . .  . . . • • . • • . • . • • . •  704,835 
.Ja r clOSing m p u n s .  G II Fox . • . . . . . • . . . . •  704,873 
Lacing hoo k ,  W. P Barl pl . . . . . . . . . .  704, 609 
LaCing hook for 6at l a (('s, 'V. A. K elly 

( reissue ) . . . . . . . . . . . . . . . . . . . . .  1 2, 01 3  Lam p, ('lect � i(', H H Bf'f' ('hpr, Jr . . . . . . . . .  704,851 
Lamp, electriC' a rC', A M A rtf'r . . . . . . . . . . .  704,495 
Lamp, f'leC'trie arC', II E th f' ridge . . . . . . . . . .  704,526 Lasting machine, M F Kelley ( reissue) . . .  1 2 , 0 1 2  Lath es, etC' , spindle atta('hmpnt for, A. C .  

Wltzf'l . . . . . . . . . .  " . . . • • • . . • . • • . • • . •  

Lpathf'r, M Pianko . .  . . .  . .  . . . . . . . . . . .  . 

Leather stretching dpvi C'f' , J. Caldwel l  • • . •  

Leveling devi ce , T E B rown . • . . • • • • • • • • • . .  

Leve l", shunting, W Taylor . • • . • • • • • • • • • • •  

Lifting device, P. Beider • • • • • • • • • • • • • • • •  

704, 726 
704,707 
704,51 0 
704, 611 
704,978 
704,692 

Llftlug devlc .. , a I  tICle, F. G. NeumlUlIl . . . .  704,661 
r� lftlI lg la,  k ,  J .  H upp I . . . .  . . . . . . . • . . .  704, 683 
Lightmg Implement, C. MolItor . • . . • • • • • .  704, 559 
Lo( 1\. , J L. Coultpr . . . .  . . . . . . • . . . . •  704,tHJ2 
i�ogs, 'UPtl l l S  fO l  chal l lll lg , II .McI1'adden . • •  704,903 
Loom Rhaklllg shall, O .  Hoffman Il . . • • . • • .  704, 642 
Loom t h l l'ad IM l tP l , E. K StIm pson . • • . . • . .  704, 7 1 5  
L u h l l u l t Illg (}I 'VICf' ,  B H. Locke . • . • . • • . • • . •  704, 555 
Lumber, compound, S. II. Sm Ith • . . • . . . • • • .  70-1, 944 
�IUlI bug ca tche l , C U Mc l l� ar . . . . . . . . . . • •  704,904 
�IaIl pouches to I aU" ay Cal s, deVIce for 

dell venllg, J. W Re� nold s .  . . . . . . . . . . .  704,757 
'Malt kIln, P G. rr oepfer . . . . . . . . . . . .  . . . .  704,597 
Manifold (}PVICP, In Lppsel . . . .  . .  . . . . . . .  70 4 , 801 
Marbh',  mallufadullllg artIficial,  J. Czermak 704, 621 
Ml'aStl l m g  instrumput, electrIcal, E. B .  

JacoLson . . . . . . . . . . . . . . . . . . . • . . . . . •  704, 543 
l\Iel cP lIzing machuw, M. }1'rlllgs . . . . . . . . . •  704, 531 
Metal llt'udlng tool , Dolan & Estep . . . . . . . .  704,521 
Meta ls flom theu Ol( 8, Ipuchmg and ex-

tractIOn of, O.  IIoppflwr . . . .  . . . . . . . .  704,639 
Milk ulbumt:'n , p r oducmg oXIdIZpd, H .  Opper-

mann • • • •  • • • • • • . . .  . .  . . . . . . . . . . . . .  704, 6ti2 
M U r o r  adJustpr, A .  J B u n k s  704,497 
Mitering 'lnd tool g ulLllng d('vlcl', J.  M .  J .  

Phelan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 , 9 1 9  
M i t t e n ,  A. J Breda . .  . . . . • . .  • . . . . . .  704, 50,) 
llixpr. Spe Air and g U 8  miXPI 
MOIstening machuH', P C C r a" ford . . . . . .  704, 779 
�lolu formmg appa l u tus, sami, S J.  Adams 704,951 
Molds, fOI mmg sand, S .  J Admns . . . . . . . . . .  70-1, B52 
MoldIng m ach l ll P , W ::\1 Dunca n . . . • . . . . . .  704, 712 
�Iopping deVICE' , II I·' .\..ckl' r mall . . . . . . . . . .  704, ti71 
l!otIOn, mechanism for convprtIng rot a l Y  

I n t o  r e c  pi ocatOl� , B. H. Locke . . . . . . . .  704,810 
"}Iotor, R WIdner . . . .  . .  . .  . . . . .  . . . . .  . 705,001 
l\Iufilp fU l nace for Hons, II Henni gpr . . . . . .  704,�24 
NecktIp,  D Opppnhl'Illl l' 1 . . . . . . . . . . . . . . .  704, 569 
NecktIe, II U. S t u'at . . . . . . . . . . . .  704,591 
N It ro compouIlds , sppa r a tmg solvpnt s  from , 

E. Gathmallll  . . . . . . . . . . . . . . . . . . . .  704, 628 
Nut lock, G. Colpma ll . . . . . . . . . . . . • . • • . • • .  704, 6 1 7  
Nut lock, A. G rumnH' . .  . . . . . . . . • • . . . • . . .  704, 6.�.� 
Oil and au mlxmg U IlU gas gf"ueratillg ap-

paratus, J .  Bphm . . . . .  . . . . . . . . . . . .  704 , 7 '32 
O i l  bUrllPr,  C UHll ' , II O. T uckpr . • . . . . . . . . .  704, 661> 
Oil, exh actmg, L D .  VOH t' • • • • • • • • • • • •  704, 9S9 
Oils, apparatus for sPpulU tmg soh puts 

from, L D. Vorcl" . . . .  . . . . .  . .  . . .  704,ggo 
OIling tillt'r unu m a k l ll g  samt' ,  compOSItIOn 

fO l , C SpUa . . . .  . . . . . . . . . . . . . . . . .  704, 9.m 
Optical " U t', D V. Bro\\ n . . . .  . . . . • . . . . . .  704, 77� 
O rdnancp ti l lllg gl' ar , I\.. Dt-'lull"in . . . . . . . . .  704, 866 
Ordnance loudmg apparatus, R. T .  B r an k -

stOll . . . . . . . .  . . . .  . . • . . . . . . . • •  704,955 
Ore sampler, S.  E B rethp i  ton . . . • . . . • . . .  704, �53 
Oven , portaLlp Lakp, J.  Npstor . . . • . . . . . . . . • .  704, 000 
Package for lobster s ,  etc , A. C.  McLoon • .  704, 50 3 
PackIng po\\ d<' l Y  substan�t s ,  A .  Wultze . • • .  704,728 
PackIng l'lllg, T .  Otticp r  . . . . . • . . • . . . • • . . • . .  704,56� 
Packing, rod, S Udstad . . . . . . . . . . . . • • . .  704, 598 
Pall and hpatp I ,  dInner, J. H. Ablet t . • . . • .  704, 492 
Paint , U ".. & .. \... J. DOOH> . . . . . . . . . . . . . . . .  704, 959 
Paper hag m ak Ing mach ulP , C.  11' . Kellner • •  704, 807 
Paper huldt 1', E Bl uge-roUp-s . . . . . . . . • . . . •  704, 7 14 
Paper ma k ll1g , A Outm son . . . . . . . . . . . . • . • . .  70-1:,572 
Paper makmg machu f",  G S .  WItham • . . • .  704, 607 
Paper, packagp for cal bOll or other thIll,  

J .  T.  MIlle r . . . . . . . . .  . . . . . . . . . . . . .  . 

Pattern, dress s k irt, H. G uldpz . . . . . • . . . • . .  

Pedestal clamp, J A. LIndst rom . . . . . . • . . . .  

Pen fountaIn holdl' l , A. L Baer . . . . . . . . . .  . 

Perch, poultr;} , O. L Harrod . . . . . . . . . . . . . .  . 

Photogr aphic shutter, G S Dp� . . . . . • . . . . . .  

Piano foot rest a n d  pedal extension, A .  M .  
B a t e s  . . . . . . . . .  . .  . . .  . . . . . . . . . . . . . . .  704, 498 

Piano plaYf"r, A. E .  Whltphead . . • . . . • . . • . .  705,000 
Piano self plaYIng attachm("nts, pedal f O l ,  

J. W l e s p r  . . . . . . . . . . . . . • . . . . . . . . . . . .  705, 002 
Picture or deSIgn and makmg same, C .  

Naylor . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Pill makIng m achlllP,  J. N Dp" s . . . . . . . . . 

Pipe couplI ng, J. W S Nycum . . . . . . . . . .  . 

PIpe elbo\\ ,Uld fasi<'ll mg means th er(·fO ! , 

704,564 
704,867 
704, 909 

adjustable, A .  G .  Schprer . . . . . . . . . .  704,936 
PIpes, plug and couplIng for " ater o r  steam , 

1. N & J. H. Glauber . . . . . . . . . . . . . . .  . 

Plan ter , corn, DIal & G a n, ood . . . . . • • . • • .  

Plan te I , hand corn, 11' . A .  Collver . • • • • • • •  

Planter marker bat , W II O lossl'r • . . • . • • • .  

Platmg metal, W .  Gnffiths . . . . . . • . • . • • • .  

Playulg ball, E. K(�mp sh ull , 
704,748, 704,838, 704, 881,  

Plow point,  detachallil' , C .  A ,\Vt ImPI . . .  . 

PIH'Um a tIC Impact tool , �. Oluhum . . . . . .  . 

Pokp, alumal, S. A RItchIe . . .  . . . . . . . . . . .  . 

Pohshlllg " h( pI anu mdilufactur lllg samp, 

704,821 
704, 622 
704, 5 1 �  
704,791 
704, 79.l 

704,882 
704,996 
704, !JI 2 
704, 924 

. B . �' Elson . . . . .  " . .  . . . . . .  704,789 
Polishmg " heel, automatIcally Intiatpu, I .  P. 

Cadman . . . . .  . .  . .  . .  . .  70-1, 509 
Pool or bilhard apparatus, T. R LO" l'Ire . .  704, S92 
Po," pr transmISSIOn rpgulatOl for electro­

magnetIC ('ouphngs, R.  Pintsch . . . . . . • .  704,574 
P l illtIng P I P SS, J L.  }1' u m  . . . . . . . . . . . . . .  704,624 
Printing p l ess shpet dplIvery apparatus, G. 

P. l�'ell npi . . . . . . . . . . . .  . . . . .  . . . .  . 

Puiverizl lig m Ill , G 8 lIaxw ell . . . . . . . .  . 

Pump runne l , cput nfugal , F Ray . . . . . . . 

Ralh, aJ heatpr S;} stpm , S II IIarrmgton . .  
Ralh, ay J out , S H .  Delhi . .  . . . . . . . . .  . .  

Raih, ay signul, "'-. C '\ un DprlIp , Sr . . .  . 

Ralh, ay signal , a utoma tIc , W L. Harpe r .  
Ralh, aJ tiP and fastener, m etallIc, W. S. 

704,868 
704, 650 
704,756 
70 4 , 797 
704, 817 
704,720 
704,877 

Dodd . . . .  . . . . . . . . . . . . . . .  . . .  704,78:1 
Railway tIe, metal,  Rl'ItZ & Lange . . • • • . • .  704, 932 
RaIlwaJ s, automatIc p 1 ect l l cal SIgnaling ap-

pal atus for, J.  E SpagnolettI . . . . . . . • .  704,948 
Ra ih' aJ s, tablet pIckIng up amI dpposlting 

appm a tus for usp on slllgie lInes of, 
W. & G .  W .  Drummond . . . . . . • . . . • . . • .  704,786 

Rake. See Stalk rak!' 
Rakp, C H 'l'rumpler . . . . . . . . . . . . . . . . . .  704 , 7 1 9  
Rakp a n d  fOl k,  combination, A .  Z w i c k e r  • .  705,008 
R a t  kIllp!", J T Pnor • . . . . . . . • • . . . • . . • • • •  704,576 
R a t  t l ap, P. OlalIsen . . . . . . . . . . . . . . . . . . . .  704, 9 1 0  
RecordpI ,  C .  J.  Roach . . . . . . . . . . . . . • . . • • • •  704 , 925 
Refinmg ellghw , ChUIChill & HalL . . . . . • • • •  704, 693 
Reflector or lamp shade and collar, comw 

bmed, J A C a tistedt . . . . . . . . • . . . . . .  704,711 
Refl'lgt:�ra to! , f l  l'PZ P I ,  and c h u r n ,  S .  Sweeney 704,768 
Rock drill holdmg chuck bolt, O .  H. 

Bosse r t  . . .  . .  . . . . .  . . . . . .  . .  . . . . . . . .  704, 502 
Rotary apparatus or plo" for trpatment of 

gi ound, A C astplIli . . . .  . .  . .  . . . . . . .  704,857 
Rotary cutter, J Et tmgPI . . . . . . . . . . . . . . .  704,960 
H.ota l Y t llgUH', II �J. Hodgson . . . • .  704, 637, 704, 6.3S 
RotalY <,ugUH', I;' A. Pallt> . . . • . . • . . . • . •  70-1 , 9 1 H 
Rot�ry pngIlw, W. D WIllIams . • . • • . • • • • . .  705, 004 
Rota l �  motOl , 1) I;"" Smith . . . . . . • . • • . . . • • . .  704,tH � 
Had 11 on, E Bh'chm uul l . . . . . . . . . . . . • . . .  7 ( )4,775 
Saddh',  h.UIlP SS, J Hu mLt.' r p k  . . . • . . • • • • • . .  704, 505 
Safety box , 1\1 J\. ll'in . . . . . . . . . . . • • . • • . .  704, 549 
Sandpapt'nllg m .l< huH' , t' H. D rIve r . • . . . • . .  704, 785 
Sash fastl' llP I , '\, R tl u dpU . . . .  . . . . . . . . . . . .  704, 580 
Sa" , R E )lm tlll . .  . . .  704, S9.� 
Saw a ttachm pu t , gang, J.  I� Du l'hanois . . . .  704,787 
Saw fl am t' , ImtdlPI ' 8 ,  D S ColI' . . . . . . . . .  704 , 5 1 7  
Scaffold SplICI ' I , J Lalh . . . . . . . . . . . . . .  704, 88 1 
Scale, computing, C. T TIpton . . . . . . . . . . .  704, t:U1S 
SCCI}('r� b l a('p, I.'. T Lipplllcott . . . . • . . . . . .  704,70 � 
Scoop , mpas 11 ing, I.J �1 Repu . . . . . . • • . . . . . .  704, H.n 
H�'al , ('ol dl llg, IJ J Bl ook s  . . . . . . . . • . . . . . .  704,67 � 
Spahng attachmput, C C. Arm sb ong . . • • . .  704,49 � 
Seat StoP Cultt v,r tm spat . 

Secondat y  hat tpr;\ , J R Entz . . . • . . • • . . . . . .  

Seconda l Y ba ttl'ry , 10 G Stplnmptz . . . . . .  . 

S('('(1, t r("u hng h(,pt,  A R Black . .  . . . . . . .  . 

Sf'" Ing mach uH' automah� th r pud fppdp r, 
J I�. Sa iUpt . . . .  . .  . . . . . 

Spwing machuw n ng sh uttle, H. Rpgl'n-
StPlll . . . . . . . . . .  . . , . 

�('wing m achiIlP trpadlp powpr stand, G.  M. 
�Ja m t's . . . . . . . . . . .  . . . . . . . . . . . .  . 

Hhadp fixtm p. �J L A Cllrpau . . . . . . . . . . .  . 

Sh.ulp 1 0111 ' 1' ,  () M }1Jd" a I ds . . . .  . . . . . . .  . 

Hhnd(' SlillPOl t ,  " indo\\ , " .. K Ma rtin . .  

Shf'Pt m pt .l l vPsRt'ls, ma ( h in t' for fa steuin g 
thp l Iottoms I I I  angular,  W C U l"IJudp . 

Hhplviu� hra('k,� t ,  sullliud la n , ,"V. (} C l oom 
Sh()('st ring, J T. Thompson . . . . . . .  . 

Rhuttpr fastener, K Un tprlp('hnf'r . . . . . 

Shutter setting mechanism, automat tC", n-
Orth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Signal ,  R Herman . . . . . . . . . .  . .  . . . . . . . . .  . 

Sla ck adJ u ster, W. H Sanvagp . . . . . . .  . 

Smelting furnace, elpctric, F C Wel lp !" . • .  

Sparking coil ('asing, C .  I;'. RpHtdorf . . • . . • •  

Rp(>ctacl(' attachmpnt, A A .  Laforest . . . . .  . 

Spppd m('('hfl nism, ditrerpntial, H. R Isler . 
Rpllnt h.)xln g machinery, A B Calkins . . . .  
Sprlug cushioning device, C. P. Byrues • • • •  

704, 755 
704, 800 
704 , 970 
704, 993 
704, 589 
704, 714 
704, 645 
704,511 
704,813 

Rtaeker, wind, W H. McWilliam s  . . . . . . . . . .  704,9116 
Stage or tUlntabl(', pivotal, A. Fryers • • • •  704,62f; 
Stalk l a ke, J. h Clark . . . . . . . . . . . . . . . . . . . 704,51 6  
Stall, ( u ttlt', G IJ) . Ilo l r • • • . • • • • • • • • • • • • • •  704,643 
StatIon€'ry pa<: k ll lg �ul(l display box, W. A. 

Pl k � . . . . . . . . . . . . . . . . . .  ' • • • • • • • • • • • •  704,708 
S tpam bOIlp l", J .  P. �Immolls • • • • • • • • • • • • • • 704,588 
Stpam bOller, It. D. MIller . • • • • • • • • • • • • • • • • 704,753 
Stea m generator, O .  D .  O r v i s  . • • • • • • • • • • • • •  704,571 
Steam generatol , C.  Musker e t  al • • • • • • • • • •  704, 689 
Steam generator , J .  C .  Walker • • • • • • • • • • • • •  704, 722 
Steam generator, J .  L GI roux . • • • • • • • • • • • •  704,743 
Steam generator header, sectional!,. J. H. 

Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,968 
Steam or V-lpor, generating, E .  C. New� 

comb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,908 
Steam or vapor generating apparatus, E. C. 

Ne" comb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 907 
St Ilt , D . McDonough • . . . . • . . . • . . • • . • • . • • •  704, 658 
Stoker, mechanical, Howard & Gibbs • • • • • •  704,880 
Stop box, R MeBee . . . . . . . . . . . . . . . . . . . . . . . 704, 656 
HtoPPpl". See Bottle stopper. 
StovP, heatIng, O .  Matthews . • • • • • • • • • • • • •  704,889 
S\\ l llg , portable chulr, A .  T .  Dowden • • • • • • •  704,52 a  
S J  U C h l O liOUS motiou, means for prodUCing 

and maiutuIDlng , H. A .  Rowland • . • • • •  704, 929 
Tank, E.  N .  H al mon . . . . . . . . . . . . . . . . . . . .  704,539 
'l' u l get, G S Goodale . .  . . . .  . . . . .  . . . . . . .  704, 6:U 
'l'c.lchmg deVIce, arithmetIc, J. J. Ter-

Iazas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  704 , 979 
Tt'legraphlc dlstnbutIOn, H A Rowland . . .  704,928 
rrele g l aphs, transmitting appaIatus fOl elec-

trIC, PCllllIman & Wiegand . . . .  . .  . . • . .  704, 9 1 7  
Telegl aphy keyb\. ard, H .  A Ro'\\ land . . . . . .  704 , 927 
'l'pll'phonc booth: F L Tufts " . .  704,986, 704 , 987 
Tl'lephone hook s" ltch, W. W Dean . . . . . . .  704, mn 
Tempcl u turp exchal lguig appa ratu s, .T 

D('smaroux . .  . . 704, 8 1 8  
'rpmpeIaturp, means f o r  uutom atIcall;} Indl 

catmg changes In, R I(PJ tt> . . . . .  . . .  704,�6G 
Thl' l mo-plpc ... l'l c  elemen t, C B Tb \\ Ing . . . .  704, 51)5 
'l'hCllllO plpctll c geJll'l ator, U B. r.rh" Iug . . . .  704, m·}ij 
r.rh l PshIug llidchIlles a n d  g I R t l l  spparators, 

self-pi oppllIllg truck al l (l m oto r fO! ,  }1'. 
A }1' P I g uson . • . . . . .  . . . . . . . . . . . . . . . . . .  704, 52R 

TIl!' , C. Wo r th . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704, 727 
rl' lh', 'V . O.  State . . .  . . . . . . . . . . . • . . . .  704,7ht;  
'l'Imto recorder for " orkmeu o r  sprvallt s  01' 

lIke apparatus, 11'. B rook . . . . . .  . . . • . .  704, 8»-1: 
TIme recordpr, ,", o l kman's,  Ja� llPs & Dt�ub-

ner . . . . . . . . . . . . . . . . . . .  . . .  704, 544 
Tm, recovenng metallIc , Bro\, u p  & N l:'ll . • .  704,675 
rru p  sptter, rubber, H .  R Auld . . . . . . . . . . . .  704,95 � 
'rool, J W East . . . . . . . . .  . . . .  . . . . . . . .  704, 8 1 9  
�l'ol"'lwdo settIng deVIce, P.  Beattie . . • • . • . . •  704, 49U 
Trace fasteneI, S E �'ur ema n . . . . . . . . . . .  704,741 
'1'I ac k  sandIng appal' It us,  J J. Dolall, Jr . . .  704,784 
TractIo!l engIne, G .  D .  MIller . . . . . .  . • . . . . •  704, G:l2 
T l a p .  S f ' e  R a t  t r a p .  
Trestle, W .  A. K ibbe . . . . . . . . . . . . . . . . . . . .  704, 687 
T l oUe� pole attachment, C .  P. Lapham . . . 704,7-U-) 
Trouse l s  clamp and ha1lger, G W Shplton 704, H l O 
T I 01l8l'r s fOl m e r ,  L �'  Anut. rson . . . . . .  . .  7()4 , �·n  1 
Tullp clam pIng , CUttlllg,  and expalldlllg ma-

chuH' , II Del �fa l  . . . .  . .  . . . . .  . . . . . .  704, u20 
Tube tI eatI n  � m achIne, J . II. Russpl l . • . . . .  704 , r.S l 
'rug fa stene l , H. J O l lllSh) . . . . . . . . . . . . . . .  7 t l 4 , t17u 
rl'ullnel ventI l .ttIug s� sb Ill , J .  h.. ress . . . . . . . .  704, SOS 
T� pe" rltet , J D U r l ffpll . . . . . . . . . . . . . .  704,5.Jf) 
U pholstp llng clIll , II .J .Ja cobs . . . . . . . . . . . . 704 , 5 4 2  
U pholsterll1g m 8. Chllle Lutton holdpr, P.  Bol-

1(' 1 . . . .  . .  . . .  . . . .  . .  . . . . . . . . . . • . • . •  704,501 
V alvt' , Mottitt & WeIsenburger • . . • . . • . . • .  704, 654 
V alve , check, W .  R .  MIchent'r . . . . . • . . . • . . .  704,557 
Valvp gear,  governor controlled, J .  A .  

Groshon . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  704,536 
Vault and constructIng same, burial, L .  MIl-

ler . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  704,899 
Vault, bunal, McKim & MIller . . . . . . . . . . . .  704,S50 
VphlCle and stationar;y scale, combinatIOll, 

L. H. Sohn . . . . . . . . . . . . . . . . . . . . . . . . . .  704,946 
VehIcle drag, S S StanleJ . . . . . . . . . . . . • . . •  704, 976 
VphICh· safety deVIce, motor, H .  Charles . . .  704 , 61 6 
V<'hICh's, mptalhc chest for motor, Charron 

& GI r a rdot . . . .  . . . . • . . . . . . . . . . . . . . .  . •  704,676 
VelO( Ipede, foldmg rail\\ ay, H Barry . . . . . .  704,672 
V (>ndmg machinp, E .  A .  WIlcox . . . . . .  705,005 
Vpndlng ma chine , automatic, S MaYP l . . . . . 704, 7G2 
Vendmg rn a  'hmes, valve mechanism for com 

controlleu , \V J. Strong . . . . . . . • . . .  704, 950 
Vessels at sea, appara tus for rppairing, N .  

J �IcLaugh hn . . . . . . . . . . . . . . . . . . . . . . .  704,905 
Vessels, uPvlce for retarding the speed of, 

A .  Z"rb� . . . . . . .  . . . . .  . . . . . . . .  . . . . . . .  704,729 
VetennnQ oLstetric instrument, C .  Giltz . .  104, 629 
'Va�on body top box fastener, C. A 

Rob" , t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704,926 
Wagon coupling , W .  S. Chapman . . . • . . . . . . .  704, S58 
'Vagou l ack for hay loaders, A .  Z. Thomas 704, 594 
", ashing and wnnglng machIne, combined, 

J .  W Rogers . . . .  . .  . . . . . . . . . . . . . . . . . .  704 , 9 14 
,,"'atp::" raIsing apparatus, Young & Shaw . .  704, 608 
Weed!'r, Clark & SmIth . . . . . . • . . . . . • . . • . . .  704, GH 
"r ( U  dI IUlllg machIne, M. Williams . . . . . . .  704, 770 
Well llllet, D H. �Iaury . . . . . . . . . . . . . . .  704, 8Uh 
"'hpels and dISks, machlne-ry for the manu-

factu l e  of nmmpd , E. Williams . . . . . .  705, OO:l 
\V mdmill, R B runpau . . .  . . . . . . . . . . . . . . . .  704, G07 
\V IUUO\\ scrpf"ll, C B W arner . .  704, 1)°2 
WIndow SCl een hange r ,  A .  L .  '1'aber . . . . . . . .  704, h07 
Wines, preparing spalkling, P. Garrett . . .  704, � , �  � 
Wll'e Darblng machIne, W. H. Farrell . . . .  70-1 , H i �  
'Vl r �  covenug machIne, A .  K reidlpr . . . . . . 70-1 , u ul l  
'Vue machine, barbed, E F. Shellaberger . .  704, 7 1 0  
Wll �  stIetc e 1 ,  W .  �I. Halpaln . . . . . . . . . . .  70;- , 875 
\Vlrt's,  conductors, etc , coupling fO l , FIscher 

& SchnClder . .  . . . . .  . . . . .  . .  . . . .  . 704, 869 
Wood , sa" uust, ppat,  etc , and for treatIng 

other substancps, appa ratus for drYIng 
and dIstIllI ng, E Larsen . • . .  . . . • . . • . .  704,886 

WrPll ('h , G Schaub . . . . . • . . • . . . . . . . . • • . • . .  704, 582 
W rPllch , "r N eIlson . . . . . • • . . • . . • . . . . . • . .  704, 659 
Wr en ('h and tIre setter, combined, M .  

Wh IteSIde . . . . . . . . • . • • • • • . . • • • . • . . • • . .  704, 725 
Z inc o r  othpr metals from their ores, ex­

tractlllg, C. Hoepfner • • • • • • • • • • • • • • . .  704, 641 

DESIGNS . 
Dresser, C. J. Clarke . . . . . . . . . . . . . . . . . . . . . . . 35, 9711 

TRADE MARKS. 
Apples, apple trees, scions, cuttings, grafts, 

l oots and stocks , Stark Bros NurspriPs & 
O r( h a l ds Co. . . . . . . . . . . . . . . . . . . . . . . . . .  �8, 6:l£) 

Balms for llasal and catauhal affpctions, 
BI O\Hl Manufactul'lng Co . . . . . . . . . . . . .  38,61 1 

Boot and shot' IUlIngs find trimmIngs, fabl'l(,s 
for , l;'u rllsworth, Hoyt & Co . . . . . . . . . .  as, 59B 

CalCIum ('a l  bHi, ElpctIo Lamp Co . . . . . . . . .  �8, 62» 
( ' a nd" chocolate, F. H .  Roberts . . . . . . . . . . . . � S . 620 
( ' u ll1lPd fallCY sugar corn, W a rfield Pratt 

IIlnvell Co. . . . . . . . • . . • . . • . . . . . . . . . . . . .  a8, 62£) 
( 'pment, POI tland, Texas Portland Oem Pll t  & 

LIm p Uo . • • . • • . . .  . • • • • • . • • • • • • . . • • . .  :lS, 634 
Clocks, cl'rtain named, 1.\-1. W. Oole . • . . . . . . .  3B, 60n 
Compounds and p r epa ratIOns, certaul lla IDP(} 

medIcal , }1'. E .  Turn Bull . . . . • . . . . . . . 38, m !) 
Corsets, cOl self'ts, gorgets, hf'lts, bust holders, 

busks, w h alebones 01 ste('ls, and hose 
su pportprs , J. LIndauer . • • . . . . . . . . . . . . .  38, 603 

DetNgent compounds used a s  auxiliaries to 
soap, E W righ t . . .  . . . . . . . . . . . . . . . . .  38, 62 8  

Diurf'tH's,  H K Mulford C o . . . . . . . . . . . . . . . .  38,61r. 
Drpss shwlds, Canfield Rubber Co . . . . . • . . . .  38, 5!l9 
Ell g- inps , gas, United Statps Gasoline Engine 

Co . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lR, 6.17 
I'lavoring p.:d rRct, concpntIatf'd, Corrizo Ex-

t l ac·t Com pany . . . . . . . . . • . • • • . . • . • • . . • .  38, 621 
1·'101lr, \\ hpa t  H R Kparny . . . . . • • • . • • • • . .  38, 624 
(hIS bll l ll P I S, G Bray & 00 . • • • • • • • • • • • • • •  38, 6�6 
I Ia n , <:>hpmi a l prl'paratioll for removing su-

pp l"fiu()u s 0 Rudf'rt . . . . • . . .  . . . . • . . . • . •  38, 61 3 
I I .l l d" a l P, cf'rtain namf'd, ACIDf' Mfg. Co . • .  38, 607 
II )ok s and f'VPS, Victor 0 Mills Co . . . . . . . •  38, 605 IImw- snpportprs, I B Klp-inprt Rubber C o . 38, 604 
IIosi " rv, Pilling & Mo delf'Y . .  . .  . . . . 38, 602 
Insulating ma t('rial, American Hard Rubbpr 

C o  . . . .  . .  . . . . . .  . . . . . . . .  38,633 
Intpstinal a s t ringents, H .  K. Mulford Co . 38,61 6 
Mp<li('inal prpparations in liquid and tablpt 

form fOT ( u re of (,prtain nampd diseasps, 
R H .  Winstead Medicine Co. . . . . . .  . .  a8, 609 

Milk in powdered form , condensed, Casf'in 
Company of America • • • • • • • • • • • • • • • . • • •  38, 622 

(Continued on page as) 
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Iii St " Foot and ar Power 
Screw Cutting 

An�Etc Lathes 

Wire Cloth, Wire Lath, 

Electrica.lly -Welded 

Wire Fa.brics 
and Perforated Metal fll�! 

Manufactured by 
CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 

Scientific American. JULY 26, 1902. 

l\lowprs, rf'apcrs, binders, and parts thereof, 
Johnston IlarvP8ter Co . • • • • . • • . • • . • • . • •  38,638 

Oils, illuminating, Galena-Signal Oil Company 38,630 
Oils, lubricating, Galena-Signal Oil Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3S,6:n, 38,632 
Ointlllellt for ache� and puin�, M. M. Mc-

UurrPIl . . . . . . . . . . . . . . . . . . . . . . • • . . • • . • • .  38,618 
Paper and envelopes, 'Writing, H. V. Wag-

Oller . . . . . . . . . . .. . . . . . . . . . 0 • 0 • • • • • • • • • •  38,608 
Remf'dies, horse, S. O. Purkt'l" . . . . . . . . • • . • •  38,619 
Salt, Diam "'IllI Crystal Salt COlllpauy . . . . . .  38,626 
Silk piece goods and silk rilJlJoIH:;, DUllcan & 

Stenz . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3S,594 
�oda and lJaking po\\-dpr, lJaking, Uhurch & 

Dwight Co. . .......................... 38,623 
Supposit )ries for local treatment of internal 

organs, H. R. Cousins . . . . . 0 • • • • • • • • • • •  38,617 
Syrup, soothing, L. E. �lasson _ . 0  . . . . . . . . . .  08,612 
'roni.:!s, H_ K. Mulford Co . . . . . . • • . • • • • • • . • .  38,614 
Trousers, Rosenthal & Goldbf1rg . • . . • • • • • • • • •  38,600 
Undershirts. Athens Knittiug Co . . • • • • • • • • •  38,601 
Washing compounds, certain named, National 

Supply Co. .. .......................... 38,627 

LABELS. 

"Ambition Pills," for medicine, Larned & 
Barker • • . . . • . . . . . . . . . . . . . . . . . • . . . . . . . .. 9,310 

"American Wire Weavers' Protective Associa­
tion," _ Jr Fourdrinier wire cloth, New 
Jprsey Division of the American Wire 
",rf'avers' Protective Association . . . . . • • • •  9,296 

"Boro Salicine," for a medicine, Boro-Sali .. 
eine Co. • • • • • • • • • • • • • • . • • • . • . . . . • • . . • •  9,307 

"Cortez Portuondo," for Cigars, I. Block.... 9,300 
"Dr. Going's Creosote Compound," for medi-

cine, Going Medici ne Company........... 9,308 
"Eggine Baking Po',vder," for baking powder, 

H. J. Brennecke . . . . . . . . . . . . . . . . . . . . . . .  9,297 

AlDerican 
.. Improvement the order of the age" 

Trained thought and skilled labor, joined 
with the best material, make the great 

Mr. CHARLES S. FEE 
General Passenger Agent of the Northern Pacific 
Railway, began his railroad work as an eXpelt 
stenographer. 

Success. 
The Smith Premier Typewriter 

BOSTON NEW YOlU[ Clm:AGO SAN FBANOlSCO 

NICKEL 
AND 

"Elkhorn," for cigars, Schmidt & Co . . . . . . . . 9,305 
··.F'oxy Grandpa's Tonic," for a toriic, H. E. 

Ehrman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,306 
"Indian Head Powder," for a medicine, J. 

H. Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,309 

American Success Series In Book Porm.-At the end of thio year, the Smith Premier Typewriter 
Company will publish a bandsome booklet containing pictures and brief biographies of twelve successful 
Americaus who have profited by their use of Iter.ography or typewriting . These book. will be mailed free 
only to perlona who send us their names and addresses, with request for lame. 

Electro- Plating "Nail Powder," for nail powder, E. For -
Apparatus and Material. TOE 

& VanWinkle 
Co., 

qulgnon . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,312 
"Our Congressman, " for Cigars, l!\ Hartmann 

& Son • • . . • . . • . .  , . . . . . . . . .. . . . . . . . . . . . .  9,301 
"Puritan Boy," for cigars, Lincoln, Seyms 

The Smith Premier Typewriter Co •• N.\Y:�A. 

'S f�,,·al·k. N'. J. 
136 Lib erty St., N. Y. 

30 & 32 S. Canal St. 
C h iC"",o. 

WORKS LIKE A CHARM. 
Perfect satisfaction is experi­

enced USiD2 our No. � 6 or 9 
f,I:t�tn�m:�J.'�::.dWr!f;n'l<no� ratchet power. Gears housed 
from dust. Chasers se t by grad-
�a:��g f����tr��ln��b�Te r� 
')lo tion, opened to per mi t pi pe 
b� ��jn,: �:ea'b�lal�e1;, 

& Co . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 9,304 
"Red Sta!.' Cigars," for cigars, W. H. Klenke 9,RO� 
"Renton's Fuga Rheum," for a medicinal oil, 

H. T. Renton . . . . . . . . , .................. �.311 
"Star of Egypt," for cigarettes, Miebis To-

� bacco Co. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  9,299 
"The Dixie Candy Bin," for candy, G. Blome 

& SOl1 Co............................... 9,298 
"The Elk Cigar," for cigars, W. H. Klenke . 9,303 

PRINTS. 

"Boiled Ham," for boiled ham, Armour Pack-
ing Com pany , . . . . . . . . . . . . . . • . . . . • • . . . • • • • .  535 

"MC'll'S Apparel," for men's apparel, W. C. 
Botb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532 

Apple Economical Gas 
Are positively the best built for Stationary, Automobile and 'Ma­rine Gas Engines, either touch or jump spark system. We are the leaders in the manufadul'e of Ig� niting Dynamos, Ma�etos, Gov­ernors, Coils, Plugs, etc. Write for 
�inted math·r. The Dayton 
;!���S!��{ s�t'f�ir ��.�B�.�!n: Ohio, U. S. A. 

New Y 01 k stock carried by Ch!l8 K l\hller, 97 Reade Street, N. Y.; Philadelphia Office, The Bourse; Chkago Office. 19-21 La Sallt' Street. St. Louis stock carried by A. L. Dvke. Linmar Building. 

Cvptwrittr €xtbangt 
IJ1l Barclay St .. NEW YORK 
124 La Sal le St., CHICAGO 
38 Bromfield St.. BOS TON 
817 Wyandotte St.. 

KANSAS CITY, MO. 
209 North 9th St .. 

ST. LOUIS, MO. 
432 Diamo nd St .. 

PITTSB URGH, PA. 
6 North Calvert St .. 

BALT IMORE, MD. 
The Meriell Manufactur­
ing Co., liOl Curtis� Street. Toledo, 

"Tpmptation," for ("i�aFs, American Cigar Co . . 534 
"'l'hc Vicereinc $2.50 Shop," for shoes, Shaw­

Godir g Shoe Co........................... 53:l Howard Two and Four Cycle SAN FRANCIS CO, CAL. I 
1i36 California St., 

MAR I N E to � on Typewriters of all �ei:'.ill s:xefJ;.°8a�'::u�O THE MIET�
",
��EiSS KEROSENE , I to 60 H. P. and GAS ENGINE burns KEltOSENE cheaper and safer than gasohne. Automatic, simple. reliable. No electric bat­teryor flame used. Perfect regula­tion. Belted or directly coupled to dynano for electric lightin�, cha::ti 

A printed copy of the specification and drawing 
of any patent in the fOl'cgoin

,
g list, or �ny pateut 

in print issued since 1863, WIll be furnIshed from 
this office for 10 cents, provided the name Rli'.1 
number of the patent desired and the tlate ue 
given. Address Mun n & C o., 361 Broadway, :Ke\Y 
York. 

AND I $1 YEARLY FOR REPAIRS. r AUTOMOBILE It has been found that it costs. _ 

MOTORS ���eJ:�i�:t�:l }!��l;:e� �:ep repair. That speaks well for their superior make and durability, doesn't it 
�fi s��:�:���:�E::.pmg an 

A. MIETZ, 128�138 MO'ft ST., NEW YORK. 
ADOPTED BY 

U. S. GOVEBNMENT. 
���:,,,.�,,�,�_Award for direct Set, Pans Exposi­l'"",�Mnerlcan Exposition, 1901 

Ca.nadian patents may now be obta ined by the in­
ventors for any of the inventions named in the fore­
going list. For terms and further particulars 
address Munn & Co., 3tH Broadwa y, New York. 

NEW BOOKS ETC. 

PRACTICAL CALCULATION OF DYNAMO ELEC­

TRIC MACHINES. A MANUAL FOR ELEC­

TRICAL AND MECHANICAL ENGI:"fEERS 

AND A TEXT BOOK FOR STUDENTS OF 

ELECTRICAL ENGINEERING.-CONTINU­

OUS CURRENT MACHI:"fERY. By Alfred 
a
s���;���i��r 

E. Weimer, E. Eo, M. E. New York: 

and ECONOMY Electrical World and Engineer. 1902. 
Write for pmes. 8vo. Pp. 727. 

Wri te for Cat. 
Grant Ferris Co. 

Tr oY,N. Y. 

OI�iks�l
oe\\!.rlv���s, The author is a well known electrical en· 

Detroit, - - Mich. gineer, whose collection of dynamo data Is one 

The Frankll'n Gas Eng'lne of the most complete existing in this country. 
Although Intended as a text-book for students 

One.Half Hor.e Power and a manual for practical dynamo designers, 

Built ei ther cablned or open In sizes from 16 to 100 feet In lengtb. For catalOg giving fnll information wri te 
TrbSCoH: poa-l: Mfg. Co.,. 

8T. JOSEPH, MICH. 

:..�;tga�l������!�al���'il��hndi-'it�: anyone possessing a fundamental knowledge' 

�M�:��!;i�s ����rA.i't':.kU��:h\06,: of arithmetic and algebra will by means of The" Wolverine" Three 
horizon tal form. Fi nished par ts sol d this work be able successfully to calcu}at, and Cylinder Gasoline Ma­
separately. Runs by tas or gasol en e. design any kind of continuous current dynamo, rine Engine. 
Ftnrn

or 
.
bOysria

t
nedfOmr 

em!'rcWu1Jar· h 9a. mechan i cal 
b . d th t I' . d Th 1 . d If 

VlwFRANKLIN W the �atte: elng S? ar�'ange a a. requIre 8t:J.:ti��Yg::ii��D�n�neSio; 
Model Shop PARSELL & WEED, practIcal mformatlOn IS given wherever It I� the m"ket. Lighte.t engine 

NEW 
129-181 West 31st St., New York. needed. The treatise as presented has orig- ��h;h:oP�b::tfo��tAb;�::�: 

B I N 0 C U L A R. ina ted from notes pl'ep�red �Y the author for !Ii:i;e�a��,l:�dd�:t\�n��: 
the purpose of instructmg hiS classes of prac· motors f,om 'l( to 30 H. P. . 

(The Trillder.) tical workeril In the elecrical field and upon the WOLVERINE 
. d ·th th .'

t d ·d d MOTOR WORKS, Small as an opera glass More success experience WI ese I was eel e Grand Rapids. Mich. �l�;::'����)�rtt��':'f���� lIeld to publish the methods for the benefit of _____________________ _ 

QUEEN & CO others. 'l'he work is devoted to the calculation, 

o Ucal and. ScienUIW I�""'- I not the theory, of the dynamo. It is eminently p moot Wor/i.s, practical and admirably fills a niche in the 1010 Chestnut Stre et, literature of electricity. 
_N_E_"_'_Y_O_R_K_:_5_9_J;_'if_th _A_v_e_. ___ p_H_IL_A_D_E_L_P_H_I_A _,_P_A_. DISCUSSION ON THE TEACHING OF MATHE. 

Van Norman 

Universal Bench Lathes 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Il lus tration s 
showing details. Contained in SCIENTIlI'IC ArdERlCAN 
r�i�rnEc':�:Jd ��;!!i¥�';wi.[�e��.cen ts, by mail , from 

)( 
o 
p 
P 
E 
S 

Live Steam Feed-Water PURIFIERS 
are guarauteed to keep boilers clean . , PWlijler, Heater and Separatvr Catalogue Pru. 

HOPPES MFG. CO .. 26 Larch St .. Springfield, Ohio. 

D L HOLDSN 
REAL ESTATE TRUST BLDG PHILA PA 

RSEGEALED ICE MACHINES 
s '- FIRST r:'A ' S _ ,1 ,  A'.jERI A", :oEP'- i a9"J 

MATICS. THE BRITISH ASSOCIATION 
MEETING, GLASGOW , 1901. London: 
Macmall & Co. 1901. 1 6mo . Pp. 101. 
Price 80 cents. 

The speakers who took part In the discussion 
are all men of great eminence, and the conclu­
sions which they reached are of value to all 
rna thema ticians. 

MU:"fICIPAL ENGINEERING AND SANITATION. 
By M. N. Baker, Ph.B., C. E. New 
York: � The Macmillan Company. 
12mo. Pp. 317. Price $1.25. 

This volume is intended for the large and 
rapidly-growing class of persons who either 
as officials or citizens are striving to improve 
municipal conditions. It is designed to be a 
review of the whole field of municipal engineer­
ing and sanitation, rather than an exhaustive 
study of one or a few branches of the subject. 
Such matters as streets, pavements, sidewalks, 
bridges, ferries, water supply, sewerage, fire 
protection, public baths, administration, finances 
and public policy are all admirably. treated. 

We have received the fifth part of 
Foerster's "Eisenkonstruktionen," published 
by Wilhelm Engelmann, of Leipsic. The in­
stallment continues the discussion of hlp-roofs. 
The method of inclosing steel roofs by glass 
as well as the general arrangement of glass 
roofs is thoroughly described. The concluding 
chapter treats ,,( corrugated Iron plate roofs. 
The parts s •••• to come will be awaited with 

I Interest; 

HARDWARE 
PECIALTIES 

Contract Manufacturers 
Difficult Parts or 
Finished Articles 

UNION MFG. & SPECIALTY CO. 
0,06-008 Genesee St.,. Buffalo. N. Y. 

IGNITERS 
GAS and GASOLINE 

ENGINES 
�rhr::�E�;1��Jt:t�g::!�; 
and Marine Engines. 

Write for CircUlar. 
QUEEN ELECTBIC CO., 814-818 Broadway, Cincinnati, O. 

DIXON'S 
6RArHITOLfO 

An all around lubrican t f or Cylinders, Engine 
8lides. Chains, Gears. Etc. of Automobiles. 
It is made of pur e vaseline and Dixon 's No. 635 
Graphite. It Is equall y usefnl for gen eral nse. 

Sma!! Sample Pree. 
JOSEPH DIXON CRUCIBLE CO. 

Jert<ey City, N. J. 

There is no more nomical or serviceable engine made for mines, qu a r r i e s ,  docks, etc. Much che a p e r  than steam. Both friction and geared hoist 6 to150 h. p. Weber Gas & Gasoline 

this n ew 14 Inch 

,-B. F. BARNES 
Upright Dril l Is the best tool made. Substantial. wpn b u il t . up to dote. Tbe driving p ower is st rong and pu�itive-the 

�Tn-��rR i��� gfJl�iii��
e
t�
a
�:i��t�P�::d= 

ing matter on requ est. 
B. F. BARNES COMPANY, Rockford, III. 

� Millen's � 
fren(h Satin Jr. 

The STANDARD blue p rint paper of the wor ld 
-no t the ordinary kind, but a perfect paper for 
f:��:J'��c '::;�f:d �';£��:IYT�:�eeft�U��f�y,t� 
1¥�:i:��0::�I:.:i�e��i�\�UM�.?'f.°1 �1;���:!d 
wiU bring full informat ion of Fren ch Satin Jr. 
and our o ther photographic specialt ies. 

THE J. C. MILlEN, M. D., .,.. Denver, 
PHOTOGRAPHIC CHEMICAL CO.,"" Colo. 

�� � TEL-ESCO�A��- u .'�� W.& D.MOGEY 
,� . .  BAYONNE CIT'Y N 

We w1l1 sen d to an y r eliable person on 10 daY8' t.rial, FREE of charge, the best safe ty razor made. Impos­
sible to cu t the face. If not sat isfied with .th e razor 
after a thorough tria l. r eturn it at our expense. 
THIS TRIAL DOES NOT COST YOU ONE CENT. 
t�:t,,��'t1���J����a':,lf:e�

nd ad
d
res

'1d.r,::s��l"F�'{'� 
RAZOR CO., 0109 Temple Court. New York. 

50 YEARS' 
EXPERIENCE 

TRADE: MARKS 
DE:SIGNS 

COPYRIGHTS &C. 

q��lI�:S�:��� �u
s
rk�g�f�d g.��c�lht��f:e�� 

if6:�!���ifv ������Ktr��
eH��J�Oo�����f�� 

sent fre e .  Oldest agency for s e curin g paten ts. 
Patents ta.ken thro ugh Munn & Co. receive 

special notice, withou t cfial'fle. in the 

Sti¢ntifit Jfm¢ritan. 
A ha�dsomely illustrated weekly. LarJ!"est cir .. culatl!ln of any sci entific journ al .. Terms, $3 8 year; four month '. '1. Sold by all n ewsdealers. 

MUNN & CO.361 Broadway, New York 
Braneh omce, 626 F st. WashiDcWn. D. Co 
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Scientific American 

E LECTR I CAL E N G I N E E R I N G  
TA U G H T  8 Y  M A I L .  

Write for our }t'ree Illustrated Book . 
.. CAN I BECOME AN ELEC� 

TI{ICAL ENGINEER ? "  
\" e tt':lch Ele!'trkal  E 1 1 � l t l ,. t:' r i l l ..r .  E l t:' e t ), j ( '  Lig-hting", 

Eledrie Rai l ways, l'IIe(' h ,ln ic:tl En g- i  l i t'  t:'TlIIg.  �kaJll E n g- i .  
neering:,  \ i e c h an i r a l  D r a w i n g ,  at :'i:ptll" h()! l l .. h ,v ili ad . 
Il lst itute i ndorspd bv Th os . A. E d ison alJd o thers . 
E L E (� T IU C A I_ 'E N G l � E E I� l ', "' T I 'IT TE, 

V e p t .  A, 240-242 n° . ':o!3d 8t. Sew \' ork. 

EARN M ORE Stud y i n  spare time. 
W e:  t e a c h  y o n 
what you Deed to 
know to earn more 

i n  your own business or another, EllgineCl'i ng, 
Il raft ing, A 1't, Ar�hj teeture. llIining, Jletal­ljl�'1ikk

e
�:!r

l
���':;1'c

. 
!'Stenography, J oUl'nali slll, 

""'rite for free catalogue 6, with full particulars. 
� Spedal Discounts .�ttorw . .A1l 

T H E  CONSOL IDATED S C H O O LS ,  1 5 6 Fifth Ave . ,  N .  Y .  

LeARN P R O O FR E A D I N G .  !�sI
o

� ��f� 
edw'ation, why not utilize it at a genteel and uncrowfl ed 
profes:-<ioll paying $15 to $3;) weekly 'r t;ituatioll� al,ways 
o i.lt 3.inaole. 'Ve fire the original i ustrucr,ors by mall. 

H Il M E  CORRESP O N D E N C E  S C H O O L ,  Ph i lad e l ph ia. 

PAT E N T  F O R SA L E  

TEMPORARY BOOK BINDER 

lUN'[':-; T O  CORRI-J:-;I'O"iI)[<;N'!'S,  
and Address lIl u s t  U('('OJl\ p:lU'y all  lpttpt·s 01' 

HO a t t ( \ l l t io l l  will 1)1' ! l a i d  t l l l ' l' l 'to.  T h i R  i H  for 
o Ill'  i ll f o n n l l t i o l l  a l l d  H o t  fnr IJIlhl k a t i o l l .  

References to fOl 'll I p r  a l' t i d ( \ H  01' a I l I'3W ( ' I'H Hlwuld g i v(' 
!la t l '  o f  \ lHjlPl' aud pUg'(\ o r  IHl l l l i lP I' of I}I1 t ' H t i o n .  

Inquiries i l o t  a l l � w ( ' n'(l  i l l  ! ' ( 'a �ol l a bl ( '  t i ll1 \ '  :'1,11Oul(1 ue 
1'\ ' IH ' a t"i! ; ('OI'I 'I ' SPOlHk l l t H  w i l l  I , . ' a l' i l l  m i l l d  that 
Homp : l l l H W \ ' l'H l'\ 'llll i l' \ '  H o t  ;t l i l t l  . .  n'Ht 'H l'('h ,  H l l il ,  
thongh W I '  ( ' I l d  . . a v o l' t o  n ' p l .\' t n  a l l  t ' i t I H ' ]' b�' 
I t ' t t P l' or i i I  tb i H  UPP:l l 't Il H ' l l t ,  . ' <wIt I lI I l � t  I. a k  . .  
h i H  t 1 l l' 1 I .  

Buyers W i H h i l l g"  t o  Pll l'i'll:l :O:t '  a l lY <l l' t i d t '  l I o t  a d v ( ' l'­
t i Hl 'd i l l  our ('OhlIll U :-\  w i ll I I( '  f U l' l l i Hbl ' ( l  w i th 
:ultl rt'sH(':-; of h()UHt '� Il1 a l l l lf:H'tHl' i u g;  o r  ell l'l' y i n g'  
t h (' SU IIl t ' .  

Special Written Information 0 1 1  m a t t t ' l's of llt'l'Hon a l  
I'll t l l l ' l' t h a n  '!!;{ ' I It ' l' u l  i l l t p l' ( 'st t:<llll lut he eXlh'ctpd 
w i th ( H l t  I't'lll l l l l l ' !'a t i c l I l .  

Scientific American Supplement:.. l't ' ft' l'l'{'(l to m ay be 
h<l (1 a t  t li ( ' o ll J L' t ' ,  P r i ., .. 1 0  e t ' l l t s  ('aeh.  

Books n'ft ' l ' l' t ' tl  to P l'OIll p t  l,v sl lppli ( 'd  on l'ccpipt (,f 
V r i <:P.  

Minerals S P I l t  fo! '  l ' X mn i l l : l t io l l  should lip distinctly 
m ft l'kpil 01' l a l H'it 'd 

( 8 639 ) F. W. G, asks : I have a cam-
���[

a
:A�

n
��� ����

b
l���

r
: g}

a
��it 

�a�e� e r a  w i t h  two 1 �·t - i lH' h d i a m e t e r  T - i n c ll O J'  7 �!� -
Can be rnanuTul:tured at a very small price indl fo(' u s  m e n i � l' U H  IPllSl'S,  a� i l i ll s t  I'H t p d  on 

������dii�
r
8���Vl�

a
��3�llgland. page ;:):34,  " E x p e r i m e n t a l  H d e n c e , "  Fig-. � .  I 

\Viah to sell patent outright. want to p laer a }J lanO -e Oll(' U y e  l enH b('twpen 
C HAS. K. REE D ,  • - • 'Vorcester, Mass. the rn e n i s(' u H  len�e�,  Hame flB Fig. l=.!.  Of what 

D
IVI DEN DS= 

Risk a postal .  Send us your name 
for prospectus of the Rayo Min­
ing and Developing Co, of Cal­
ifornia, Every doll a r invested i n  
these shares will return y o u  regu­
lar, handsome, dividends. lUlL· 

LIONS of ore values read:r to nli n e ;  E lec­
tric Water-Power Plant in connection .  Not l the ordinary tnining proposition, Shares 
now selling at ground-�00r price. Bank 
References. 

-- focu:-; lllu s t  the p l a n o- collca ve lens be ': A .  To 
adapt Y01U' lenseB to [) o l' t l ' a i t  work a f t e r  the 
IUanIH-'l' d (l s c l' ibed i n  " E x p e r i me n t a l  Hcience," 
page aa4,  Fig.  1 =.! ,  YOll w i l l  need a concave 
lens s l ightly s t rong('r than 1 () inches focus.  A 
l -!- i n c h  lens shou l d  e n l arge t h e  i m age suffi­
ciently for p o r t r a i t  \vork.  rr he d i tfE'l'pnce be­
tween a lens with 7 V:.l -ineh focns and one of 
8-inch focu" i s  very s l ight.  

( 8640 ) J. W. E .  and M. D. F. write for 

ROANOKE INVESTMENT CO. instructions for t i nning cast i r o n .  A. To Uf' 
525 lUarqnette Ruilding. Cllicago, s lH,Tessfnl  i n  ('oating cast i ron w i t h  tin t lli:� 

castings must ue auso l u t e l y  c l ean and free from 
ll utchinson. Goldsmitl1 & Company, Exclustve H a lla o r  oxide.  The g l'eater the ( 'are i n  dean-

Eastern Fihancinl Agents 53 State St. Boston, Mass. ing a t  the o n t B e t  the bettl)r the res u l ting worl< . 

ELECTRO MOTOR. SIMPLE, HOW TO 
make. -By G. :\'1. Hopkins.  Descri ption of a small  el ec­
tric motor devised and constructed with a view to as:-:i st­
ing amateurs to ruake a w otor which might be dri ven 
wi�,h advan tage by a ('unent derived from a battery, and 
w h i ch wou l d  bav0 sufficient puwer to operate a foot 
lat h e  qr any 11Hl(�il.e req u iring not over one man pow­
er, 'Yith 11 figures. Contained l.n SCIE�TU'IC AMER­
I C A N  ::-; (T P.PLE.\I.J:;�l',  No. 64 1 .  Pri ce 10 cents. r1'0 be 
had at this office and from all newsdflalers. 

The UBest" Light 
l�; g�f;
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its own gas. Brighter than electricity or 
acetylene. and cheaper than kerosene. No 
Dirt. No Hreas�. No Odor. Over 100 styles. 
Lig'hted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere. 

T H E  " B EST " L I G H T  CO. 
87 E. 5th Street, CANTON. OHIO. 

good 2nd-hand $3 to $8. 
Do not buy a bicycle until you have written 

for our free catalogues with large photographic 
engravings and full descriptions. 

MEAD O YOLE 00. Dept. S9W, Chicago 

lIIR. EDlSOX'S LATEST IlHExnOXS-THE 
Moulded Record & the New R.eproducer 
dupli cate the human voice i n  volume and clearness. 
Absolutely free from scratching, perfectly s m ooth 
and natural. The Moulded Records are .. high 
speed. "  made of hard wax, freely and safely handled. 
Nl"w R(>producf'rs on al1 Phonogral.hs. Ask your 
dealer for €')(changf" proposition (" Gem " excepted).  
Phonographs i n  Nine Styl es, $10.00 to $100.00. 
Records, SOc. ; $5 per dozen. 

NATIONAL PHO�OGRAPH COltlPAN}" Orange, N • .t. 
l\ew York, 83 {;hambers St. Chlugo, Hi Wabash Ave. 

Before tile tastings ( 'all reeeive a ('oating of t i n  
i t  i s  n ecessary to l'PillOVe t h e  coating of Hcale 
o r  oxide,  so the C I (�aIl ll P t a l  wi l l  hi..' I..'xposed to 
t h e  t i n .  rehe castings art' usu a l l y  p a r t l y  
c l eaned by means o f  a "ratt i e r , "  whi( 'h l'emoves 
m u c h  of the seale.  rl'hey H l'e then to ue p laced 
i n  a pickle of d i l u t e  m u r i a t i c  a e i d  u n t i l  a dean 
su rface i s  t h e  l'PH�l l t .  I f  t 1H� p i (, k l e  is  w a r med 
oy meaIlS o f  a t-i t '2am jet the o[)el'ation wi l l  be 
h a ::::tened. The ( ' a s t  ings can be p x a m i n e d  oceu­
s i o n a l l y  w h i l e  in t lw !} i <' k l ('  a n d  any �and 0 1' 
black spotH removt'd by mpallS  of a s(' rap e r  0 1' 
w i r e  brush. ThE' ( 'astings call then be wa�hed, 
a n d  i f  d e s i red kept for a It'ngth o f  t imc by 
b e i ng' p laeed under c 1 f' a n  wate!'.  .As l o ng a s  
they a r e  covered w i t h  water they a rc n o t  s u iJ ­
ject to oxidatioll.  For a n u x  the ('as tings a l'p 
dipped i n  a rn i x t ll t'(�  composed of 4 parts of a 
satu rated s o l u t i o n  of ::-m l  a nl lHo n ia(' a n d  1 p a l ' !  
o f  m u r i a t i e  add.  " .B o i l e d "  a d d �  a s  t h a t  ('o m ­
bined \v i t h  z in (' is  s O ID P t i rn e s  c a l l ed ,  i s  n o t  t o  
be u s e d .  F o r  t i n n i n g  t he b e s t  b l o( 'k tin i s  I'e 
q u i red, and t h i H  shou l d  be m e l ted i n  a n  i ron 
pot, cal 'P IH-' ing taken that i t  i s  n o t  burnell 01'  
overhealed i n  m e l t ing. After the t i n  i s  m e l ted 
i t  can be (' l e a ned of i m p u r i t i e s  by taking a 
piece of green 0 1' w e t  wood secured to a p o i n t e d  
iron rod. and fastening same so the ,vond w i l l 
be kept at the bottom of the pot of melted 
metal f o r  one o r  two hours, dt'lH:'lHling on the 
amount o f  i m p u r i t y  i n  the m e l a l .  The sur­
face o f  t h e  metal i s  to be s k i m m p d  o('(' a s i o n a l l y  
by means of a perforatE-d i r o n  s k i mmer.  rro p ro­
tect the s n l'face of the metal from o x i d a t i o n  it 
can be <: ove red w i t h  sal a m moniae.  rrh e l'e i s  
nothing t o  be added to the tin. Another method 
is to cover the s u rface o f  the t i n  w i t h  t a l l o w  

, or p a l m  o i l .  T h e  c a s t i n g  is  laken u p  b y  
: means of s u i t a b l e  tongs. dipped in t h e  fl u x  and 
I then i m m e rsed i n  the melled t i n  and held for 
' a  sufficient t i m e  to a l l o w  the su rfa(,e to be 

tinned,  'l'he lin should not be so hot a s  to 
discolor when casting i s  removed. I f  dpsired 
the cast ing c a n  be held f o r  a time i n  another 
pot, which i s  to bp partly fi l l e d  w i t h  t a l l o w  o r  
p a l m  o i l  a n d  kept a t  a temperatme t h a t  w i l l  
m e l t  t i n .  'l'h i s  b a t h  o f  grease w i l l  a l l o w  the 
casting to retain an even t o a t ing of tin, and 
a l lo w any superfl uous metal to d r a i n  o ff .  Tlw 
castings may be c leaned from the grease llY 
first rubbing i n  sawdust a n d  then i n  bran. I ( 8 641 ) E. B. C. asks for a good non­
c orrosive, easy-flowing j e t  b l a e k  i n k ,  A. An 
f'xceedingIy fine i n k  is s a i d  to be p rod u ced by 
the f o l l o w in;; " etipp : 1 1  parts ga l l s .  :! parts 

green v i t r i o l .  1 -7 part ind igo s o l ution and ;)3 
parts o f  water.  lI e r e  the r e l a t i v e l y  l a rger 
quantity makes tile g u m  unneeessal'y. while the 
i n d igo s o l u t i o n  makes the u r i l l iant b l a (' k  seem 
sti l l  deeper, W r i t ing executed w i t h  th i s  ink 
may, i t  i s  true,  be removed by nwans of fl i l n t p  
acids. bu t i t  may be rendered v i s i b l e  aga in by 
chem i c a l  mE'ans. 

( 86 4 2 )  M. E .  H .  writes : I have one 
o f  yonr 1901 rece i p t  uooks, and consider i t  th e  
b e s t  b o o k  o f  i ts k i n d  o n  t h e  m a rke t .  I w o u l d  
not do w i t h o u t  i t .  B u t  I f a i l '  t o  find any r e ­
c e i p t  i n  i t  f o r  o i l  p a i n t  such as used for paint­
ing photographic uackgrounds, and w o u l d  l ike 
to ask i f  you c o u l d  h e l p  m e  to secure sneh a 
receipt, A. 'l'he f o l l o w ;n g  retains suffieient 
flexibi l ity to enable t h e  sheet t o  b e  r o l led : 
Soft soap, 2 ou n('e� : b o i l i ng water,  1 2  ounces. 
Dissolye and work w(>ll into usua l oil  paint, 6 
ponnds. 

·?J��S�����S;��S�S�S��S&�&��� . � O I L--S M E L  T E R -- M I N E S -, 
�I� Divid end-Paying Min ing .  Oil an d  \Ii �I� S m elter Stocks. Listed and ,Ii �I) Vnlisted, our Specialty. ,Ii 

� DOUGLAS, LACEY & CO. � I Rankers & Hrokers, Fiscal Agents, � • Mem bers N. Y. Consolidated Stock Exchange. '" 
(I) 66 BROADWAY & 1 7 NEW ST •• N E W  YORK .  \Ii (t� RO(lk l t't s  gl\ 1 l I).:'  Oll! SIH I essflll pi  III for l e,\lI7.llI,..(' the J urge \t; (t� inter"''"t u n d  p.·oti t '"  of It-',.. I t l l t l l tp Hll l l l t lJ,!;,  011 11111 \t; 6' SI I Il' l tl'r i l i n'st n "· I I ! s ,  S i l l . .  b lan],s, fu l l  l 'artini l ars, de.,  ,"cut \fi l'_ f'rcc 011 n p l. I i ('utiull.  t,l; '·�EE:EEeeEEeeeeeEe€eeeeeeeeE· 
E L E CT R I C  E nvel o pe 
Capacity, 150 per minute. Not 
oIl l y  a time and labor saving 
device, but iloes its work ac­
c u r a t e l y  and 
n,eat.ly. E nd()r�­
eil by both 
and small 
prs as most prac­
ticaL A mu­
etllne of merit. 
\Vrlte for cat.a­
logue B and list 
of users. Thex toll 1 ;,1) 

�*����*����***�����*������ 

I �m�J.��r.tJ��K ! 
:= and all 

I 
� Accessories 
4¢ Alwaytol in : �toek. 

: Steel Coal Car, for coal, ashes, cinders, etc, 

� ARTH UR KOPPEL, Dept. P, 6 6-68 Broad St . ,  := TVrite jor Catalogue No. 30. New York.  
� . 
�9��.99����99�9�9� 

ARTESIAN 
W�lls, Oil and Gas Wells  drilled 
by C(lntract to any depth from 50 
to 300'.) feet. We also manufac­
ture and furnish evgrytbing re­
quired to d.'iIl and compl ete 
same, Portab l e  Horse Power 
and Mounted Steam Dri l l ing 
Machines for 100 to 1200 feet. 
Write us stating exactly w h at 
ie req uired and send for il luS­
trated catalogue. Address 

W ELL ENGINFJEm�G A N D  S U P P L Y  Co. 
LIBERTY STREET. N EW l' or.K, U. S. A. 

'Ve h ave 56 Steel Screws. 24 feet 3 inches long, 3 inches 
ciiameter, 1 inch pitch ,  with square thread. Can be u8ed 
for wil.le or other press, h , l J be �oJ(l at a bargain, 

Correspondence invited. 
PA8ST BREWING C O . ,  - - • - M I LWAUKEE,  W I S .  

W A N T E D  

REPRESENTATIVE 
Business men wanted for cities of 10,000 and over 

to 01' .... 11 exhibitiOn parlors or stures for the dis­
play and sale of our 

"KEYLESS CLOCK,'�  
Just being introduced t o  the public. Clocks are 
sclf�willding and run a y�ar wit h out attention : 
no one will buy key wound clocks when t h e y  see 
and have an opport.unity to buy the late.st t hil l�' ;  
full line o f  .... amples now ready j parties having $5UO 
and upward to invest and ab ility to manage can 
secure agency for cities not already t aken ; partiet'l 
mpking arrangemmlt.s now will h ave name appear 
in our adverth;ement:s . .  A ct drf>s8 The TTnited ::--;tates 
Clock ( '0 "  executive offices, No. 405 BI:oome Street, 
New York. 

I N C O M E S  M A D E  
by seIling our celebrated goods. 

2 5% to 30% C o m m ission.  
B��£N\5k�II�O�T 3 30. 

1-1 11,  trade-mark red bags. 
Good Coffees, 12c. and 15c. 
Good fileas, SOc. and 35c. 
The Great American Tea Co. 

0, 126 MILES 

Of railway east of Chicago, St. Louis 
and the Mississippi R.iver, with east­
ern terminals at New Yorkt BostOD 
and Montreal, are embraced in the 

NEW YORK CENTRAL LINES. 

For l\ o .  :� of the Four Track Series, eontaining a 
map showing: this  <. \�lltral Rai l way ��'stelll of America, 
Ioltll t i  a lwo,( ,t'Jll stal l i p  to (jeorgt' I I .  I lalliels. (ieneral 
Passen)!'er Ag't'llt,  :\ P \\ York Celltrai R. R., GratHI 
Ctmtral �t:Ltioll,  ;"\ew York. 

T H IS ____ .. 

GRINDER 
Has n o  pumps, n D  valves. N o  

piping required t o  supply it  with 
water Always ready for use. Sim­
plest in constructiflIl. most efficient 
in operation. P'riee wUI int.ere8t 'uou, 

W.  }' . •  t- JXO. n AIl� E "  C O  • •  

l<:stllbliHheli lK7'2.  
1999 Ruby St., Iio('kf'ord, Ill. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN So PPLKMENT 1 1  �3. 
Price 10 cents. I<'or sale by �iunn & Co_ and all news_ 
dealers. Send for catalol;!uf'. 

I S  YOU R BACK WORTH 
$ 1 . 50  P 

Our Triul1ner gett; aloll)! waJl<.:s and curLllI)!: 
and :·u'oull Il tlower-ltt'lis and shruhs, where th..: 
luwlI mower wOll ' t  cut, \\' III yon Jo it in the old back-hreakillp: way 
with sheep-Hhear.'l aud scissors '{ N o ! C se the 

" Canton " LawnTrim mer  
I t  cuts qniekly amI easily, an(l i f  your tinw lS 

\vorth anything you can't afford to do without it. 

O n ly Costs $ 1 . 50 
It'H the Lest yet ; ).H1sh it along, 

work tIl« l ever, and watch ==:'t:�"",-""", the grass liy. 

TIlE CAN TOX CO., 
1 220 E . .Fourth :.-:;t..,  

CAK TON, - - OHIO. 

M i n i atu re I ncandescent Te lephone 
Lam ps �;�i!�'e ������ 19�iJgI�

o
l�.�·�£9PJll,8MJt::;�i.}� 

"This  Beats N ew Jersey . "  �,i'r,;:r�,fr1'i.)� 
South Dakota laws for a few dol1ars. Write for CorpOl a, 
tiOH laws,  blanks, by-laws and forms to Pbil ip  Lawrence 
late AS8't Sec'y of �tate, Huroll, Beadle Co., So. Dakota:  

F RE E Catalogue of' Architectural, t;olcientitic 
and Technical Books. 
Pro:spectus for llJOZ, for "Architects'  nnd Builders' )lagazlne," monthly $2 u year. 

, 
W M .  T .  COMSTOCK.  P u b . ,  23 Warren.  S t . ,  New York . 

i ;:;�rr;;:::;;::::;;,,;:::;;;;;�m;;;;;;m;;;; 
i MATCH 
���I ) TYPE WHEELS.  MOCELS :B... "EXPERIMENTA L WORK_SMALLMACHJMERY 

N O v E LTI E S  s.. E.TC. NEW 70P,l 5TENC]L WORKS 100  NASSAU S !  N , Y,_ 

I C E  IlI A e HINE�, l)orJiss Engines, Hrewe,·.' 
and Bottlers' lUachillery. THl1J VJ Lrt'ER 
)-l FG. CO., 89B Clinton Street. �filwaukee Wi::;,  

E LECTR IC  KNOWLEDGE  �e,:'�?R 'i::�fl
s ��� 

of these books : " How to "�ire Houses for �-:lectrje 
Bells." h Burglar Alarms," H Telepbones," " Electric 
Gas Lighting." Prices and diagrams i n  each. Hooks on 
incandescent l ighting, 25 cents. 
G E N T E L  & M I L L E R ,  1 5 0 3  C o l u mbia  Ave . ,  Ph i lade l p h i a  

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed . Special Machinery. 

E. V. BAI LLAR D .  Fox B ldg  .• Fran k l i n  Sq uare.  New York .  

31 & 33 Vesey St., New York. Ill odeI and Experimental Work. Small manufacturing 
____________ �-P-' 0_, _B_O_x_2_89_· _____ 

b_Y_C_.O_>l_ll_·act . II B. Ward, 50 Columbia St , Newark. N , J. 

N O VV' R E A D Y .  

Cotnpressed Air 
ITS 

LA R G E  8VO. 

PRODVCTlON, VSES AND APPLICATIONS. 

By GARDNER D_ HISCOX . M. E. 
AUTHOR OF " IUEeHANJeA I, MOVEMENTS." 

820 PAG ES .  5 4 7  I LLUSTRATIONS. 
PRICE, bound in Cloth, $ 5.00. Half Morocco, $6.50. 

A cotup1ete treatise on the subj ect of Compressed Air, comprisin g its physical and operative 
properties frotn a vaCUUlll to its liquid fOrIn, Its thermodYllanlics, COllI pression , tra nsmission, ex pau­
sion, and its uses for power purposes in lui ning and engineering work ; pneumatic lliotors, shop tools, 
air blasts for cl eaning and painting. The Sand n1ast, air lifts, PUlllpillg of water, acids and oi ls i 
aeration and purification of water supply � railway propulsion, pnellnlatic tube tranSll1ission, refrigera­
tion . The Air Brake, and numerous appliances i n  which compressed. air is a nlost cOllvenient and 
econolllical \'f'hicle fur work-with air tables of c0111pression , expansion and physical properties. 

A most comprehensive work on the subject of Compressed Air. � A special illustrated circular of thiS' book ____ � will be sent to any address on application. �.JI 

M U N N  &. c o . �  
Publishers of the Scientific American. 361 proadway, New York. 

© 1902 SCIENTIFIC AMERICAN, INC.



� I N'" T <> N'" 
gfl,:PE:�f\!,(��::ta������d�t)i!:nt���offl�.f!ilhme��I;lr����� trials. 
BLUE RIB BOX (tirst awarol J  ill th� .. ttidal luO�mile non.stop en� llur:mce tri t i ll' , 

Orient Matar Cycle. 

Fitted with I ·he New Orient 3 H. P. Motor. 
Speed over 40 ),!iIes per hour. 

The Most Powerful Motor Bicycle In the World. 
W'ite for Partieu/a.'s. Aoents Wanted. 

W ALTHAM M�G. CO .. W altham. M ass. 

WRITE FOR orR lLLrSTltATED CATALOG 

B�ECHT AUTOMOBILE CO •• - ST. LOUIS, MO. 

Own An Automobile 
operated b y  steam ? 
i���'tti�ia�g;�\r!� 
and the c o m f o r t  
gained b y  using a 
R.ea.son 
Autom.atic 
Air Pum.p 
t o  keep the a i r  pres­sure uniform in the 

�rl�e 
t
rgrkboo�l:���iru::;�

t
��i�i�'" ��:;�u!�s

e
!o d:iI���� 

REA SON AUTO ilIA TIC AIR PUMP C O  .. 
ti 9  First St., Detroit, Mich. 

National Electric Vehicles 
are for those who take no 
pleasure ill mechanical la­
bor. Started and kept in 
motion withollt worry or 
t inkering. Simple, noise­
less, graceful. The most 
practical automohile for 
business orpleasure. Easily 

coutrolled by man,woman or child. Write forcatalog. 
NATIONAL VEllIOLE CO., 900 E. 22nd St., Indianapolis. lnd. 

$ 7 5 0  
H Y n Ro.(JAR SO� . 
20. lI H(> �peed. 

20 p('r ("("lit. UrudeM. 

t OO.lIile ("'nl!Oolille T a ll k .  

gOO-lille " "  B t e r  T u n k .  

900 lb..  6 If. P. Aetuol. 

,"'rite for Catalog-ue. 

FRIEDMAN A UTOMOBILE CO., 
S E. Y u n  Buren Street. Chtea-=-o, 111. 

O U R CA�R����S
I N  STREN GTH, 

FINISH 
Ease of Hand1ing. Rpliability 
and Running Qualities. Impos­
�ible to tell all about them here. 
\Vrite us for ('atalogue. In­

cheerfully an· 
Desirable 

_""'I'[en1'. wanted. 

Scientific Americ&t\ 

�""Ai�FS!IQ��sP,."'4�"'��"'4 

I "The Stretched I 

-the world' s standard for pocket time-

J pieces.  Perfect in  construction ; positive 

I' in performance. Sold by every jeweler in 

I Il{ 
the land ; fu lly guaranteed . Booklet free. 

J I ELGIN N:"�:����N:;�TCH co. 

i ���rS�""��!YA�!Y�"'����Aa 

LATEST TYPE.  BEST MADE.  
For Marin e ,  Automobile or Stationary 

Engines. Fully Guaranteed. ","'rite for Circular. 

The CarllMle & Finch Co., 
233 E. Clifton Ave.. Cincinnati, Ohio. 

JULY 26, 1902. 

��AA5 
-M A O E. AT KE.Y W E.ST;-

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

Bristo l ' s  Patent Steel  Be l t  Lac i n g .  
itf3 :�rleS:rf�:tea���t 
Fastening For all kinds 

�fe8 
b
s��i

n
};:ep. Sam-

The Br isto l  Co,  
Waterbury Conn. 

PRESIDENT 
S U S P E N D E R S 

Are rt&,ht at the f"ront beeaus8 
they are right at the back. 

T h e  comfort'giving principle 
of the " President" ' makes it pop­
ular.  I t ' s guarant eed i f " Pres­
ident" i s  on buck les. Trim­mings cannot rust. Sold 
everywhere 50c, or by mail. 

C. A. EDGARTON MFG. CO., 
Box ;t�2 "B, Shirley, Man. 

A 1 1 5 M I L E T R A I N 
The Lehigh Portland Cement Co.  have recently p urchased S 6  Griffin MiHs ; the 

American Cement Co. ,  20 Griffin Mills ; the Associated Portland Cement Manu­
facturers of  England, 1 8  Griffin Mill s ;  which, when i nstalled with the Griffin Mills  
now i n  use,  will  actually produce S O,OOO barrels  of Portland Cement a day, or 

Over 151100011000 Barrel. Cement a Year 
This Cement, when loaded into cars, would make a train over I I S miles in  
length, and i s  about the ful l  amount of Portland Cement made in the  United 
States in 1 90 1 .  No other mil l  approaches such a record, because no other mill  
begins to do the work as cheaply and as sati sfactorily. 

Write us for references about its capacity for grinding 
Raw M aterials, Coal, or Cement Clinker. 

B RADLEY PU LVE RIZE R  CO. ,  Boston 
120 L i berty St.,  N E W YO R K  1233 M o nad nock B l d g . ,  C H  I C A C O  

Ghe 

Remi n gt o n  
Typewriter 

lasts longest-so does the 
Remington operator. 

The Remington d o e s  not o verwork the 
operator.  The operato r c .. n n o t  over. 
work the Remington. 

WYCKOFF. SEAMANS t: BENEDICT 
(Remington Typewriter Company) 

327 Broadway. New YorT< 

FREDERICK PEARCE 
216 WILLIAM STREET 

N. Y. CITY 

M A T C H  FACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup­
PLEMENT 1 1  t 3. Price 10 cent.. For sale by Munn & 
Co. and all newsdealers. 

RESTFUL SLEEP 
In Camp, on the Yacht and at Home. 

"Perfection" Air Mattresses, 
C USHIONS and PILLOWS. 

Style 61.  Camp Mattress witb Pillow attached. 
Also showing Mattress dellated. 

Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not In use. 

ar Send for lllustrated, Oatalouue. 
MECHANICA L FAB�IC CO. ,  P�OVIDENCB, �. I .  

Scalns A n  varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scale. made. 
Also 1000 useful artICles, including Sates, 
Sewing Machines, Bicycle�. Touts. etc. Save 

Money. Lists Free. CHICAGO SCALE Co., Chicago, Ill. 

NIW INGlAND WATCHIS 

q it isn' t a n  Eastman, it isn 't  a Kodak 

A new folding 

KO D AK 
for the pock.et-almost fo r 
t h e  v e s t  p o c k. e t, a t ..: s i x  
dollars.  M a k. e s  p i c t u r e s 

I Vs  x 276 inches, loads in 
d aylight, has a fine men= 
iscus lens, brilliant. finder, 
automatic shutter-in fact, 
has the 

I I  
Kodak quality " all 

the way through. 

N o . O Folding P o c k e t  K o d a k .  fo r pic. 
tures 1% x 2 �  i n c hes,  $6.00 

T r a n spare n t  Film Cartridge. 12 ex. 
posures,  1% x 2 � ,  .25 

Do., 6 exposures, • .15 Manufacturer of ELECTRICA L .  MEC H A N I C A L  and SCIENTIFIC A P PARATUS. Our factory is  equipped with the best up-to-date machinery and tools 
. We make a !otpecialty of model work for Inventors. who 

1417 NIagara St., have the benefit of assistance from our engineering 

have a world-wide reputation 
gained by results as accurate 
timekeepers. We make all 
sizes and styles. We sell only 
complete watches. Catalogs 
sent on request. EASTMAN KODAK CO. 

nD�1 Or.KK1E�RilMMiA�Nf'1StiD�UIiAR�A�B�L�E�.B;;U.F;;;;F;A;;;Lo�'�N.:!�. i dept. Further information on applicatIOn. 

AMERICA =" DESK & STOOL CO., "Itl"!l � ; 
33 Howard "t .• just FJa,.( of 434 S·way. U�llt.'J I J ESSO P'S� S '  E E LTHB\�\RY 

.New Y ork City. _ _____ _ 
FOR TOOLS.  S AW S  E TC. W'f! .J E S SOP '" S O !'<S iC �  91 JOHN ST. NEW Y O R K  

T H E  N E W  E NC LA N D  WATCH CO. 
3 1  & 3 9  Maiden Lane 131 Wabash Ave •• 

New York ChlcQl(o. 
U1aus Spreckels Building, San FranCisco . 

Catalogue Tree at the dealers or by ma'il. Rochester, N. Y. 
14.000.00 in prizes fol'" Kodak and Brtnunz·e Pictures. 

© 1902 SCIENTIFIC AMERICAN, INC.




