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VOLC�IC ERUPTIONS AND THE ISTIDIIAN CANAL. 

Outside of the less.olls of the Martinique disaster 
that are obvious and applicable to the world at large, 
this truly hprrible convulsion that wiped' out a city 
in a few- bril'f moments carries a special warning for 
the people of the United States. We refer to the pro· 
found importance which is given to the question of 
seismic and volcanic convulsions as atlecting the costly 
canal which the government is about to construct 
across the Isthmus. 

. 

Of the two possible routes, Panama and Nicaragua, 
there can be no question, with the' red ruin of Pelee 
Lefore our eyes, that choice mU!3t be made Qf that 
route, w,hich present physical conditions and local 
tradition and history prove to be the least threatened 
with volcanic convulsions. 

The situation at Panama may be SUID.Jnfld up in the 
statement that the Isthmus has not b�Em mod{fied since 
ages before man appeared on the eartj'J; 'thai::'no trace 
of volcanic agency can be found th�; 8.Jld· �t there 
is within 180 miles of the canal no volcano even of 
the extinct variety. Nicaragua, on the other hand, 
has always been a center of seismic disturbances; . its 
route is lined with, or closely approximate to, vol­
canoes, some of which have shown evidence of tre· 
mendous latent energy. Only sixty·four years ago 
Cosequina, in the northwest of Nicaragua, belched 
forth for two whole days 'a mass of matter, that in 
every' six minutes of the eruption, according to 
M. Buneau·VarHla, would have equaled the whole 
mass of material to be du� from the Nicaragua Canal. 
The roar was audible a thousand miles distant, and 
ashes fell fourteen hundred miles from the Isthmus. 
Seven years later what is known as "the great earth· 
quake," completely de stroyed the city of"Rivas, which is 
only five miles from the Pacific terminus of the canal, 
and seriously damaged Grey town, the Atlantic term· 
inu s. 

Comment on these facta is unnecessary, and we do 
not doubt that the former advocatelll of a canal at 
Nicaragua will decide, in the presence of this awful 
cataclysm at st. Pierre, that the location of the canal 
in such a center of volcanic action as Nicaragua is 
simply out of the question. 

. .•.. ' . 
HAVANA TRAl'lS"ORJI[ED. 

From one of the most disease·stricken ports in the 
world, Havana has now been converted into a charm· 
ing tropical city-a result which has been due en­
tirely to American enterprise in Cuba. What a won­
derful s!ffiitary change has been wrought in the old 
town is graphically told by Major W. M. Black, in the 
National Geographical Magazine. 

Shanties and sheds that had heen for decades breed· 
ing places for cli,olera germs w.ere ruthlessly swept 
away; streets never repaired in the memory of living 
man were cleaned or repaved; sewers were rebuilt; 
and houses were unceremoniously entered and dis· 
infected. All this work has been done, not spasmodi­
cally, but systematically. Cleaning squads were sent 
from house to house; apartments were cleaned regard­
less of the protests of their inmates. The aC,cumula· 
tions of years from .cellars were thrown out. Such an 
arbitrary procedure would, no doubt, raise a storm of 
indignl,Ult protest from. the people of North America. 
But the health and safety of Havana demanded it. 

The most admirable work of all was the cleaning of 
the sewers. Not since the day when they were 11rst 
built had they been looked after. Many of tl1em were 
choked by the refuse of decades. The American au­
thorities not only managed to repair the sewer system 
and render it in every way serviceable, but did so 
without injuring the life of a single laborer. The 
streets of the city have been cleaned, and in many 
cases transformed. Narrow thoroughfares have been 
widened. A magnificent sea wall and a promenade have 
been built; llarklil have been clea.red and converted 
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from haunts for thieves into pleas,ure grounds for the 
people. 

The worst pesH lIe in Havana was the Hospital 
Mili.tar. To be cal 'ed to that place was like being 
carried to one's grave. Not more than 30 per cent of 
the patients who entered its walls ever came out alive. 
American surgeons avoided it; soldiers held their 
breath when they passed it. The sanitary squad of the 
Engineer Corps took possession of the building, cleaned 
it from attic to cellar, coated its walls again and again 
with whitewash, and finally left the building clean and 
wholesome. It is now used for a schoolhouse. 

Naturally the slothful Cubans disliked the fu'miga­
tion and disinfection process to which they were sub· 
jected. What was good enough for their grandfathers 
was good enough for them, they thought. Probably 
most of the Cubans, if the matter of cleaning the city 
had been put to popular vote, would have decided 
against the transformation. of the town. Now that the 
streets are cleaned, the parks trimmed and lighted and 
the sea promenades enjoyable, they have revised their 
opinions of American extravagance and have even 
begun to take a certain pride in the new capital. What 
the effect of the sanitary improvement of the city has 
been is easily proven by a comparison of the vital 
statistics in past years. In 1896 no less than 1,262 
deaths from yellow fever alone were reported to the 
city government. The average for the eleven years 
preceding 1\merican occupation was 440 fatal cases. 
Last year, for the first time in the history of the city, 
the ye.llow fever season passed without five fatal cases 
of the disease. October, November and December, the 
three months in the year during which the fever was 
the worst under Spanish rule, passed �ithout a Single 
case. 

.. '.' .. 
LIQUID FUEL FOR STEAlIISHIPS •. 

But a few yea,rs ago a serious di:::cuss.i0n of the 
possibility of the general substitution of liquid fuel 
for coal on steamships and locomotives was out Of. 
the question, for the reason that the output of oil 
was inadequate to the supply of more than a very 
small percentage of the world's steam tonnage. in 
proof of this it is interesting to refer to the experi· 
ence of the Pennsylvania Railroad, when the rapid 
development of the Pennsylvania and Ohio oil fields 
led to an investigation of the possibilities of oil as 
a locomotive fuel. While the engineers of this com· 
pany were engaged in designing the best form of 
firebox and apparat�s for burning oil it occurred to 
someone to make an estimate of the total amount of 
oil which would be necessary to run all the locomo· 
tives on that great system. The result showed that 
they would consume more oil than the total output 
of the United States oil fields of that date_ 

Although there have been extensive discoveries of 
oil in various parts of the world, and a great develop· 
ment of special fields such as that at Baku, Russia, 
the question of the widespread use af fuel oil for 
locomotives and steamships was governed, up to three 
or four years ago, by the very limited supply. The 
government report on the subject for 1901 gives the 
total output of petroleum for the whole world in 
1900 as 155,000,000 barrels. The production in the 
United States for the same year was 63,000,000 bar· 
rels; but in 1901, as the result of discovery and. 
explOitation Qf the Texas oil fields, the output went 
up 1,200 per cent to 720,000,000 barrels. There has 
been an enormous increase also in the world's pro· 
duction, due to the remarkabie oil fields in Borneo 
and Burma. It is impossible to estimate with any 
accuracy the present world's output, but that it is 
sufficient to make the supply of oil comparable with 
that of coal is seen when we bear in mind that to·day 
there a;r,e at least 250 wells in the Texas oil fields 
alone, which up to last week have shown a fiowing 
capacity of from 50,000 to 160,000 barrels per day. 
From this we see that during the "gushing" period 
the rate of output, assuming an average yield of say 
25,000 barrels per well, would be equat' to a yield 
of something like two billion gallons per year from 
the Texas oil fields alone. The gushers, however, are 
subsiding, and the oil will ultimately have to be 
drawn out by pumping; but, even allowing for this, it 
is evident that the oil wells of. Texas, California, 
Borneo and Burma, the four new fields, will yield 
enough oil to render the general use of liquid fuel in 
the steamships of the world quite a possibility. 

Having elimina.ted then the question of the scarcity 
of fuel, it can be said that, looking at every other 
possible condition of cost, bulk, fuel value, ease of 
storage, economy of space and wonderful convenience 
of manipulation in firing, there is everything to be 
said in favor of liquid fuel at sea. The experience 
already had with crude oil proves that there is as 
much fuel value in two tons of oil as in three tons 
of our coal at $3.50 a ton, and it is found that oil 
takes not much more than half as much space, weight 
for weight,' as coal, 40 cubic feet of oil being' equiv· 
alent to 70 cubic feet of coal. As regards the relative 
cost of the fuels, taking $3.50 as the average price 
per ton of steam coal alil delivered in the butlkers in 

New York, we find that Texas oil, to compete wit� 
tliis coal, must be delivered on board at about 75 cents 
per barrel. 

There are strong indications that before long fuel 
oil will be available for steamships in New York at 
this price and possibly for something less. The ques­
tion that is confronting the owners of the Texas oil 
wells is not how much oil is available, but how to 
get the oil out fast enough to supply the demand. 
In spite of all the etlorts that have been made, the 
consumption for the past few months has only been 
a fractional part of the capacity of the wells, a large 
number of which have been capped and are only 
awaiting increased transportation' facilities by rail 
and sea before they are opened either to fiow by 
natural pressure or be drawn upon by pumping. The 
railroads are making heroic efforts to transport the 
:oil, and there are now several large tank steamers under 
construction at the various Atlantic shipyards. A" 
number of pipe lines have been built from the wells 
to Port Arthur at the mouth of the Sabine Pass,. and 
it is probable that within another twelve months the 
shipments from Beaumont will have increased enor· 
mously. As to the price at which the oil will be 
delivered in New York, it is difficult to predict with 
any certainty. There is a charge of ten cents per 
barrel for carrying oil through the pipe lines to Port 
Arthur. At the wells oil is selling as low as' six to 
eight cents a barrel, and there is a rate of forty·five 
cents per barrel from Port Arthur to New Yo.rk city 
for tank steamers. At that rate the actual cost at 
present of the oil delivered in this city would appear 
to be something over sixty cents a barrel. 

It would seem, therefore, that fuel oil to-day could be 
sold at a profit and yet compete in price with steamer 
coal, the two fuels standing in this respect upon an 
equal footing. The enormous advantages of fuel oil, 
however, . become manifest at once when we ,conSider 
the question of storage in the ships and use in the 
furnaces. Thus, taking such a vessel as the "Kron· 
prinz Wilhelm," which carries' about 4,500 tons of 
coal in her bunkers, we find that instead of 4,500 
tons of coal she would require on the basis of two to 
three only 3,000 tons of oil, a clear saving of 1,500 
tons of dead weight. On the basis of bunker space 
allotted, there would be a saving of about 90 per 
cent, and this in a high·speed express steamer like 
the "Kronprinz Wilhelm," which can carry at the 
best probably not more than 500 or 600 tons of freight, 
when rumiing with coal, would be of enormous value; 
for the fuel oil has this great advantage that it can 
be stored in the cellular double bottom of the ship, 
leaving the entire bunker space for increased stores 
and cargo. Furthermore, the use of oil would cause 
an immediate' and very great reduction in the boiler 
room statl. There would bll no need of' an army of 
coal passers and firemen; for the oil burners, when 
once started, require nothing more than the intelli· 
gent oversight of a few first-cla:::s firemen whose 
duties would be rather those that fell to an engi· 
neer of the lower grade. lt 'is estimated by Mr. 
Clement A. Griscom, of the American Line, that by 
the use of' fuel oil on their ships the boiler room 
statl could be reduced 80 per cent. There are, more­
over, other subordinate but very important advantages 
arising from the use of fuel oil, such,. for instance, as 
the great ease and cleanliness of taking the fuel on 
board, for it would fiow into the \louble bottom 
through pipes by gravity, and there w01,1ld be none 
of the objectionable dust and dirt which is insepar' 
able from coaling a vessel. "As to its convenience for 
lj. ship on an extended. journey, there are at present 
over thirty localities throughout the world where the 
fuel is stored and may be secured, and the number of 
storage stations will multiply rapidly as the fuel comes 
into more general use. 

FUSION OF. QUARTZ. 
Some interesting experiments in connection with tha 

fusing of quartz have been carried out with great suc· 
cess by Mr. R. S. Hutton, of the Owens College, Man· 
chester� . Quartz is much preferable to glass for the 
manufacture of certain physical app�ratus, especially 
those of a delicate, nature, and those required for high­
temperature gas investigations, but its application is 
very limited, owing to the great difficulty of fusing it. 
Hitherto the oxyhydrogen blowpipe only has been used 
for fUSing the quartz, but its success is not very com­
plete, owing to the fact that the temperature thus gen· 
erated is only a little higher than the melted silica 
itself. This fact led Prof. Moissan and other promi· 
nent French scientists to achieve the desired end by 
the utilization of the ele�tric furnace, but their reo 
searches did not accomplish so great a result as was 
anticipated. Mr. Hutton, however, was convinced 
that the electric furnace was the only means by which 
the silica could be reduced to a molten condition, and 
he thereupon conducted his experiments upon the lines 
of Moissan, and some interesting effects of the, are 
upon the stlica were observed. Tp.e most �ient ad· 
vantage that molten silica possesses over gls'ss is that. 
it may be I!lunged into cold wa.ter, nO ma.tter to wha.� 
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degree of temperature it may have been, heated, and it 
will not crack. Mr. Hutton employed the Moissan fur­
nace for his researches, but incorporated some special 
features of his own design. The furnace was com­
posed of a lower grooved block of magnesia with ar­
rangements for the arc carbons, placed at right angles 
to the groove in, the lower block, and an upper block 
plate. The graphitic carbon support-graphitic carbon 
was employed, as this material is absolutely pure, so 
that the fused silica cannot become impregnated with 
ashes-fitted into the groove. The quartz to be ,fused 
was granulated and placed upon the carbon support. 
A current of 300 amperes and 50 volts was brought 
to play upon the quartz, and in a few seconds it was 
melted. The support was then pushed further in, so 
that a fresh quantity of the powdered silica was 
brought under the influence of the arc. By this means 
Mr. Hutton has been successful in making rods and 
tubes one foot long from powdered quartz. In the 
manufacture of thick tubes of quartz Mr. Hutton em­
ployed a quartz mould with a carbon core about one­
eighth inch in diameter with carbons to support it at 
either end. In the course of these experiments Mr. 
Hutton observed that the silica in the immediate 
neighborhood of the arc was inclined to change to 
silicon, but the black stain disappeared immediately 
the portion Was removed from the center of the arc. 
The silica does not adhere to the carbon, as might 
be supposed, as it is powdered, so it can be easily 
separated from the core and the carbon support. Mr. 
Hutton, however, has not yet succeeded in obtaining a 
tube quite immune from bubbles, but he found that 
aner the tubes had been made, H they were once more 
heated in the arc, they were considerably improved. 

,..e • 
A NEW REVI SED DESIGN PATENT LAW. 

Congress has recently revised and amended the law 
(loncerning Design Patents, which act was approved 
May 9, 1�, and section 4,929 of the Revised Statutes 
was amended. The statute before and after amend­
ment is shown in parallel columns for purposes of 
comparison : 

Statute. 
R. S. Sec. 4,929. 

Any person who by his own 
industry, genius, efforts and 
expense, has invented and pro­
duced any new and original 
design 

'
for a manufacture, 

bust, statue, aito-relievo, or 
bas relief ; any new and or­
iginal design for the printing 
of woolen, silk, cotton, or 
other fabrics ; any new and or­
iginal impression, ornament, 
pattern, print, or picture to 
be printed, painted, cast or 
otherwise placed on or worked 
into any article of manufac­
ture ; or any new, useful and 
original shape or configuration 
of any article of manufacture, 
the same not !iaving been 
known o"r used by others be­
fore his invention or produc­
tion thereof, or patented or 
described in any printed pub­
lication, 

may, upon payment of the fee 
prescribed, and other due pro­
ceedings had, the same as in 
cases of inventions or discov-

Statute. 
Sec. 4,929 as amended by Act· 

of May 9, 1902. 
Any person who 

has invented 
any new, original and orna­
mental design for an article 
of manufacture 

not known or used by others 
in this country before his in­
vention thereof and not pat­
ented or described in any 
printed publication in this or 
any foreign country before his 
invention thereof or more than 
two years prior to his appli­
cation, and not in public use 
or on sale in this country for 
more than two years prior to 
his applicatkln, unless the 
same is proved to have been 
abandoned, 
may, upon payment of the fees 
required by law and other due 
proceedings had, the same as 
in cases of inventions or dis-

eries, coverles, covered by sec. 4.886, 
obtain a patent therefor. obtain a patent therefor. 

The changes made by the amendment are the fol­
lowing : 

1. The word "useful" is omitted, and the word "orn3-
mental" substituted in place thereof, as qualifying the 
designs. 

2. The term "an article of manufacture" is made to 
replace the specification of particular matter s  in the 
prior statute. 

3. The st.atutory bars to the issuance of a patent 
which were construed into the prior statute by virtue 
of the provisions of section 4,933 R. S., are included in 
in terms in the amended statute. 

As to the substitution of the word ornamental ,for 
the word "useful," it is to be noticed that the form of 
section 4,929, as it appeared before amendment, in the 
Revised Statutes, was substantially the same as in the 
first design patent act of 1842, excepting that the law 
of 1870 removed the word "useful" from its place be­
fore the word "pattern" to the clause next succeeding, 
where it was inserted as qualifying shape or configura­
tion. From the time of the first passage of this law 
in 1842 down 'to 1869, it was said by Commissioner 
Foote in ex parte Jason Crane : 

"The construction which has been given to that act by the 
office ever since Its passage In 1842 Is that It relates to designs 
for ornament merely, something of an artistic character, as 
contradistinguished to those of convenience or utility." 
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And the Supreme Court of the United States said in 

t.he case of the Gorham Company v. White, decided in 
December, 1871 : 

"The acts of Congress which authorize the grant of patents 
for designs were plainly intended to give encouragement to 
the decorative arts. They contemplate not so much utility as 
appearance." 

Commissioner Foote, however, held in the Crane 
case that a useful design might receive protection 
under the statute, and in this he was followed by Com­
missioner Fisher in ex partie Bartholomew, decided in 
December, 1869. 

This practice was reversed in 1871,  by Commis­
sioner Leggett in ex p()ll"'te Parkins.on, who said : 

"The law has provided for granting patents to the inventors 
or discoverers of new and useful arts, machines, manufac­
tures, and compositions of matter, and also of any improve­
ments thereof. The law authorizing design patents was in­
tended to provide for an entirely different class of inven­
tions, inventions in the field of resthetics, taste, beauty, orna­
ment. 

"The question an examiner asks himself while investigating 
a device for a design parent is not 'What will It do ?' but 'How 
does It look ?' 'What new effect does it produce upon the 
eye ?' The term 'useful' in relation to designs means adapta­
tion to producing pleasant emotions." 

It is thus apparent that there has been diversity 
of opinion as to the meaning of this design patent 
statute among the different Commissioners, and the 
statute has received different interpretations at differ­
ent times. 

In the case of Smith v. Whitman Saddle Company, 
148 U. S., 674, the Supreme Court said, speaking of 
this statute: 

"To entitle a party to the benefit of the act, in either case 
( mechanical Inventions or designs ) ,  there must be originality, 
and the exercise of the inventive faculty ; in the one there 
must be novelty and utility ; in the other originality and 
beauty. Mere mechanical skill Is Insufficient. There must be 
something akin to genius, an effort of the brain as well as 
the hand. The adaptation of the old devices or forms to new 
purposes, however convenient, useful, or beautiful they may be 
In their new role, is not invention." 

It is to be observed that in this opinion the "utility" 
of the mechanical patent statute is placed in oppOSition 
to the "beauty" of the design patent statute, although 
the word "useful''' was in each of these statutes. 

In 1899 the Circuit Court of Appeals of the Sixth 
Circuit, in the case of Westinghouse Electric Company 
v. Triumph Electric Company, spoke in regard to this 
matter, saying : 

"We shou ld think it very doubtful whether the word 'use­
ful,' Introduced by revision of the patent laws into the statute, 
Is to have the same meaning as it has in the section providing 
for patents for useful inventions. The whole purpose of Con­
gress, as pointed out by Mr. Justice Strong, speaking for the 
Supreme Court, in the case of Gorham Co. v. White ( 14 Wall.,  
511 ) ,  was to give encouragement to the decorative arts. It 
contemplated not so much utility as appearance. We must 
infer that the term 'useful' was Inserted merely out of abun­
dant caution to indicate that things which were vicious and 
had a tendency to corrupt and in this sense were not useful, 
were not to be covered by the statute." 

Referring to the case of Smith v. Whitman Saddle 
Company, the Court of Appeals of the District of 
Columbia said, in ex p()ll"'te Tournier, 94 O. G., 2,126, 
1<'ebruary, 1901 : 

"We do not, however, understand the court as Intending to 
go further than this and to hold that functiona.l utility is to 
be regarded as a controlling or even an essential element in a 
patent for a design. For if so, the design patents would vir­
tually be placed upon the same footing and wi(h the same re­
quirements of patents for mechanical inventions." 

Following this same view of the force to be given 
to the word "useful" in this statute, the Circuit Court 
of Appeals of the Second Circuit, in the case of Rowe 
v. Blodgett & Clapp Company, 112 Fed. Rep., 61, 
adopted the language of the Circuit Court and referred 
to this subject as follows : 

"I decide this case upon the broader ground that patents for 
designs are intended to apply to matters of ornament, In which 
the utility depends upon the pleasing effect Imparted to the 
eye and not upon any new function. Design patents refer to 
appearance, not utility. Their object is to encourage works of 
art and decoration which appeal to the eye, to the resthetic 
emotions, to the beautiful." 

And in this case the court criticized the attitude 
of the Patent Office, saying : 

"The practice of the Patent Office in issuing design patents 
seems not to have been uniform. Prior to 1871 it was not only 
liberal but lax, until in a carefully considered opinion Commis­
soner Leggett (em parte Parkinson ) conformed it to a construc­
iion of the law which subsequently found approval in the cases 
above cited." 

This opinion concludes :  
"But the designs o f  articles of manufacture not otherwise 

entitled to receive design patents cannot justify the Issuance 
of such patents on any theory that the design is a trade­
mark." 

In view of these decisions, section 4,929 was difficult 
to understand in respect to the question of utility, and 
it resulted from this that many applications for design 
patents were filed for unpatentable subject-matter, to 
the disparagement of the whole patent system. 

Immediately folluwing the publication of the de­
cision of the Circuit Court of Appeals in Rowe v. 
Blodgett, present Commissioner of Patents Allen 
squared the practice of the Patent Office with it and 
drafted the new section of the statute above quoted, 
which was introduced in Congress as Senate Bill 4,647. 

The Commissioner also submitted a written argument 
in its favor, which was embodied in the favorable re­
port of the Patent Committee of tile Senate. The new 
law is the first to set up a clear distinction between 
patents for articles having a shape or form relating 
to mechanical ,function only and things whose shape 
is ornamental and intended to produce pleasing emo­
tions, without reference to functional utility. 

In Commissioner Allen's argument before the Senate 

Committee on patents he said: 
"It Is thought that if the present bill shall become a law 

the subject of design patents will occupy its proper philoso­
phi�al position in the field of intellectual production, having 
upon the one Side of it the statute providing protection to 
mechancal constructions possessing utility of mechanical func­
tion, and upon the other side the copyright law, whereby ob­
jects 'of art are protected, reserving to itself the position 
of protecting, objects of new and artistic quality pertaining 
however, to commerce, but not justifying their existence upon 
functional utility. If the design patent does not occupy this 
position there Is no other well-defined position for it to take. 
It has been treated of late years as an annex to the statute cov­
erng mechanical cases, since the introduction of the word 
'useful' into it. It  is thought that this practice should no 
longer continue." 

In view of these decisions of the courts, construing 
the meaning of the word "useful" in the prior statute, 
the amendment which strikes out the word "useful" 
and substituting "ornamental" in its place, clears up 
the proper construction of the statute and expresses 
what was already included by construction of the 
prior statute, making the statute itself a guide to 
practice. 

.. 4.' ... 
THE BRITISH SUBMARINES. 

BY ERNEST ASHLEY. 

During the last few weeks 'Submarine No. '1, one of 
flve submarines now being constructed by Messrs. 
Vickers, Sons & Maxim for the British Admiralty, at 
a cost of £34,000 each, has been submitted to ex­
haustive trials at Barrow. The vessel was taken off 
Molney Island, where she maintained a speed of eight 
knots an hour, and when traveling with her turret 
awash the speed is  considerably over that. Afterward 
she was submerged to the depth of 15 feet and for 
six miles the submarine ran under these conditions. 
The submarine was accompanied by the Furness Rail­
way's twin-screw tugboat "Furness,'" with divers on 
board in case of emergency. The trials were conducted 
by Capt. Baron, R. N., D. S. 0., and Capt. Cable, the 
celebrated submarine expert, who represents the in· 
ventors. The engineer officers and men attached to 
H. M. S. "Hazard" have been instructed in the con­
struction and mechanism of the submarine by Capt. 
Cable and Mr. Monell. The boat is of the improved 
Holland type, the patent rights of which throughout 
the world-except in the United States of America­
have been purchased by Messrs. Vickers. The boat 
has a length of 63 feet 4 inches, with a diameter of 
11 feet 9 inches and a displacement of 120 tons when 
totally submerged. The hulls are divided internally 
into water-tight compartments by steel bulkheads. A 
160 horse-power four-cylinder Otto gasoline engine is 
used for sUl'face work. A 70 horse-llower dynamo is 
run by her gas engine to store electricity when the 
boat is on the surface, and when going under, the 
gas engine is thrown out of gear and the dynamo is 
used as an electric motor, taking current from the 
cells it has stored. Should a torpedo be discharged 
from beneath the surface, trimming and ballast tanks, 
working automatically, compensate for the lessened 
displacement and maintain the ship in horizontal pOSi­
tion. The submarine is capable of traveling 400 miles 
without exhausting the fuel supply, and to remain 
under water 48 hours at a stretch. Selected crews are 
to be trained this summer for the working of the new 
craft. Capt. Cable has now left for America. 

• • • 
SCIENCE ll"OTES. 

In the museum at the University of Arizona at 
Tucson, a skeleton of a very large whale found in the 
desert south of Yuma has been ' mounted. Other finds 
of rare value have been made in this same region. 
In the University museum are the tusks and lower 
jaw of an eleDhant found in the Yuma desert. 

The journey of a bottle from central Illinois to the 
Pacific Ocean has just come to light through the re­
ceipt of a letter by Walter Roeder, of Bloomington, 
Ill., from Jesse Wilson, of Santa Monica, Cal., saying 
that he had found a bottle off the coast of California 
which contained a letter written by Roeder and asking 
the finder to inform him when and where it was found. 
The letter was written' 

on January 27, 1900, and after 
being placed in the bottle the receptacle was cast into 
the water of the Mackinaw River, ten miles west of 
Bloomington. The bottle must have followed the river 
until the confluence with the Illinois was reached 
and thence floated to the Mississippi and through the 
Gulf of Mexico to the Atlantic Ocean. The currents of 
the ocean are supposed to have carried tlJ.e bottle 
around Cape' Horn and thence up the Pacific coast. 
The journey exceeded 10,000 miles. The bottle and 
message betrayed little evidence of the long journey. 
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A IOVEL TOOL-GRINDING ATTACHlIIENT. 

Prof. C. V. Boys, of the Royal Society of Great Brit­
ain, has designed a novel tool-grinding attachment, the 
object of which is to provide a means economical, 
handy and easily understood by a mechanic, of accu­
rately grinding lathe and plan-
ing tools. It is not a universal 

Scientific America� 
ed, the tool is picked up with its guide, and placed 
upon the less sloping double incline of the finishing 
wheel, and a delicate sweep taken across its face. The 
obtuse angle of 179 deg. will now be far more con­
spicuous than it was in the case of the round-nose tool. 

The other edge, or as many as 
there may .be, are then ground in 
the same way. 

A screw-cutting tool ground as 

the thread. It may be mentioned that not only Is a 
tool ground accurately and more quickly by tnis simple 
contrivance than by hand, and when ground it need 
not be tested by an angle gage, but when applied it may. 
be set in the . slide rest correctly by its shank, instead 
of by the short cutting edges and the angle gage, which 
i5 necessary when hand grinding is resorted to. Then 
there is no fear of the two sides of a thread having 
different angles if they are desired to be alike. There 

is one feature of this grinder 

grinder, and it will not grind 
reamers, milling cutters, and a 
number of things' for which 
well-known but expensive and 
elaborate tools are essential. 
But what it does do it does 
easil:i and well, and is especi­
ally ::lpplicable in small shops 
wh'�re expensi.ve grinding ma­
chinery is not required. It is true 
it only does what the average 
workman himself thinks he can 
do sufficiently well, but the bet­
ter the workman the more he 
knows that he dare not, especi­
ally with cranky and awkward 
tools, approach so near to the 
proper relief angle as he 
should, and the more ready he 
i s  likely to be to welcome a 
simple and handy, but accu· 
rate guide. 

Fig. 1.-TOOL GRINDER WITH REST 
DETACHED. 

Fig. S.-GRINDER WITH REST IN 
PLACE. 

that may not be apparent at first 
sight, though it is obvious when 
pointed out. If the protractors 
are each set to say 30 deg., the 
edges of the tool will make an 
angle of 60 deg; with one an­
other, symmetrically situated 
with respect to the shank as al­
ready explained. This will cut 
a screw thread in which the 
angle as tested in the axial plane 
is 60 deg., but the actual angle 
measured across the thread will 
be just under 60 deg., namely, 
such an angle as projected will 
appear as 60 deg. Now, if the 
tool had been ground by its edge, 
tested with a protractor so as to 
be exactly 60 deg., the form of 

It is a simple device, consist· 
ing, as will be seen from 1)1e illustration, of an ordinary 
grinding head with a pair of wheels made to carry a 
platform of double U-form in plan, in which there is 
a longitudinal groove .. In general, the platform is 
clamped, so that the groove is parallel with the axis 
of the grinding head. Upon the' platform rest two 
d.ouble inclines, the form of which is very clearly seen 
in Fig. 1, while they are shown in position in Fig. 2. 
One of these, which is made to embrace the coarser 
cutting wheel, is sloped on each side to an angle of "av 
5 degrees, while the other, which 
embraces the fine cutting and fin­
i shing wheel, is sloped on each 
side one degree less. 

Suppose it is desired to grind 
a round-nose tool, in which, of 
course, there is no profile angle, 
it is laid by its shank upon the 
steeper double incline, and its 
round nose is brought to bear 
lightly against the fiat face of 
the Wheel, while the shank is 
swept over the incline. This i s  
done o n  each side o f  the coarser 
wheel, and a relief angle of 5 
degrees is accurately ground. It 
is then picked up, and with one 
light sweep on each side of the 
fin� . wheel, the edge .only is fine­
ly ground to one degree less. If 
the tool is cranked below the 
£hank level, the open mouth of 
the double incline gives room 
for the crank as shown at the left 
.of Fig. 2, or if it is a very small 
tool adapted with a holder, it 
may be at once supported 
closely to the wheel. The 
fine grinding need not ex­
tend more than a very little 
way down below the edge, 
but with a light and rapid 
sweep it will reach to the 
bottom. Should it be ar­
rested before this, the re­
sulting angle of 179 deg. is  
seen perfectly clean . and 
sharp, thus testifying to the 
preciSion in the work done. 

Next suppose that a tool 
is required with definite 
profile angles. For this 
purpose the angle guides 
seen in Fig. 1 are set on a 
protractor. They are then 
laid in the grooves of the 
steeper double incline one 
on each side, as shown to 
the right of Fig. 2, and the 
shank of the tool is brought 
up against the guide, rest­
ing at the same time on the 
inclined face. The edge is 
then traversed up and: 
down the face of the wheel, 
under a light pressure. As 
the vibration keeps the 
double incline almost fioat· 
ing, this can readily be ac· 
complished with the great-
est delicacy. As soon as 
the an,li grinding" is finish-

exactly as described would suffer from the defect that 
its nose would not be inclined to the angle of the rake 
of the thread, and thus would cut more keenly on one 
side than the other. This difficulty is overcome by the. 
simple device of tilting the whole platform to an ex­
tent, determined by a washer, stamped with a number 
representing the diameter divided by the pitch. The 
effect of this is to alter automatically all the angles, 
so that the relief is right on both sides; and the nose 
of the tool slopes at the same angle as the rake of' 

First Trial of the "Pax" on May 4, 1902. 

The Car, Motors, and Steering- Propellers of the "Pax." 

AIRSHIP "PAX," IN WHICH' 8EVERO LOST lIIS LIFE. 

the thread as seen in an axial 
section would be just over 60 deg. In most 'cases the 
change in the angle due to projection would not be 
enough to be of any consequence; but where such pre­
cision is essential, it is convenient to be able to set 
the guides to the angle, as shown in an axial section 
direct· without having to make the calculation or al­
lowance for the effect of projection. 

.... , . 
TOT AL WRECK OF THE SEVERO AIRSHIP. 

To the list of enthusiastic aeronauts who have sacri­
ficed their lives in the interests 
of aerial navigation, the name 
of Augusto Severo must now be 
added. 

At about 5 o'clock on the 
morning of May 12, a crowd of 
spectators was gathered in the 
airship grounds in the Rue Quin­
tinie to witness the ascent of 
Severo il). his airship "pax.'i--Jn 
the car were Sefior Severo and 
his engineer Sachet. It is said 
that at starting there seemed to 
be some difficulty with the steer­
ing gear and the propellers. But 
after several stoppage�e air­
ship sailed off steadily enough 
in the direction of Issy, where 
the experiments were to be made. 
As the ship hovered over the 
Avenue Demaine, she was caught 
by a puff of wind and blown 
about in such a fashion that to· 
the onlookers it became imme .. 
diately apparent that Severo had' . 
lost all control. A bright flash·. 

of light suddenly envelopedl 
the balloon. A loud report 
instantly followed. From 
a height of 1,500 feet the 
machine fell toward the 
e a r t h, crashing through 
branches of trees, finally 
landing in the A venue De­
maine. Severo was hurled 
from th.e balloon as it fell, 
and struck. the ground near 
the Mont Parnasse station. 
He was picked up a man­
gled corps� He struck the 
ground feet first, and with 
such velocity that the bones 
of his legs were forced 
through the soles of hi s 
boots. Sachet, it seems, 
was burnt to death. 

At this early date it is: 
rather difficult to explain. 
the cause of the accident. 
The men who built the bal-

' 

loon claim that the accident 
was due to the explosion of 
one of the reservoirs. San­
tos-Dumont holds that Se� 
vero's motor was located 
much too near the gas bag. 
and that as Severo rapidly 
arose the gas expanded and 
was driven out through the 
valve and sent against the 
motor. Col. Renard, of the 
French army's balloon dl� 
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vision, agrees with Santos-Dumont, and also believes 
that Severo owed his death to his ignorance of aero­
statics. 

We present two illustrations of the airship, taken 
soon after its completion. It will be seen that in a 
geueral way it resembled the later craft, Number 7, 
built by Santos-Dumont ; '  though there are points of 

difference, in some of which it is, inferior to and in 
others an improvement on that machine. It is evi­
dent, at a glance, that the car or navigating platform 
is carried much nearer to the balloon than it was 
in the Santos-Dumont ship, and the danger of ignition 
of the escaping gas, which owing to the ascent of the 
ship would flow downward toward the car, is at once 
evident. 

This placing of the car so close beneath the balloon 
was evidently done with the object of improving the 
control by bringing the center of resistance as close 
to the - center of effort of the propellers as possible. 
For the same reason the propellers were placed on 
the axis of the balloon. Severo also endeavored to 
further improve the control by adopting a fuller model 
for the gas bag, using a ratio of 5 to 2 in the "Pax," 
as against a ratio of 1 to 6 in Santos' airship. 

The larger of our illustrations shows that the gas 
bag was partially divided by a deep longitudinal de­
pression on < the under side. The car was built of 
bamboo framing trussed with steel wire. A decided 
novelty was the u se of two steering propellers ar­
ranged transversely tp the axis of the airship-a very 
doubtful ' improvement, we should say, over the or­
dinary rudder of large area. 

• • • •  
THE LATEST ADVANCE IN WIRELESS TELEPHONY. 

BY WALDON FAWCETT. 
The latest and one of the most interesting systems 

of wireless communication with which experiments have 
recently been conducted is the invention of Nathan 
Stubblefield, of Murray, Ky., an electrical engineer who 
is the patentee of a number of devices both in this coun­
try and abroad. The Stubblefield system differs from 
that originated by Marconi in that utilization is made 
of the electrical currents of the earth instead of the 
ethereal waves employed by the Italian inventor, and 
which, by the way, it is now claimed, are less power­
ful and more susceptible to derangement by electrical 
disturbances than the currents found in the earth 
and water. In this new system, however, as in that 
formulated by Marconi, a series of vibrations is cre· 
ated, and what is known as the Hertzian electrical 
wave currents are used. 

The key to the methods which form the basis of all 
the systems of wireless telephony recently discovered 
-the fundamental principles of wireless telephony, 
as it were-was discovered at Cambridge, Mass., in 
1877 by Prof. Alexander Graham Bell, the inventor of 
the telephone system which bears his name. On the 
occasion mentioned Prof. Bell was experimenting to 
ascertain how slight a ground connection could be had 
with the telephone. Two pokers had been driven into 
the ground about fifty feet apart, and to these were at­
tached two wires leading to an ordinary telephone re­
ceiver. Upon placing his ear to the receiver, Prof. 
Bell was surprised to hear quite distinctly the ticking 

PASSENGER ON VESSEL CO:'4M:UNICATING WIT�. 
LAND. 
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of a clock, which after a time he was able to identify, 
by reason of certain peculiarities in the ticking, as 
that of the electrical timepiece at Cambridge Univers­
ity, the ground wire of which penetrated, the earth at 
a pOint more than half a mile distant. 

Some five years later Prof. Bell made rather ex­
tensive experiments along this same line of investiga' 
tion at points on the Potomac River near Washington. 
but these tests were far from satisfactory. It was 
found on this 'occasi()n that musical sounds trans-

STUBBLEFIELD APPARATUS, 

mitted by the use of a "buzzer" could be ' heard dis­
tinctly four miles distant, but little success was at­
tained in the matter of communicating the sound of 
the human voice. Meanwhile Sir William Preece, of 
England, had undertaken experimental study of the 
subject of wireless telephony, and during an interval 
when cable communication between the Isle of Wight 
and the mainland was suspended, succeeded in tram,­
mitting wireless messages to Queen Victoria at Os­
borne by means of the earth and water electrical 
currents. 

Mr. Stubblefield's experiments with wireless tele­
phony dated from his invention of an earth cell sev­
eral years ago. This cell derived sufficient electrical 
energy from the ground in the vicinity of the spot 
where it was buried to run a small motor continuously 
for two months and six days without any attention 
whatever. Indeed, the electrical current was poweI'ful 
enough to run a '  clock and several small pieces of ma­
chinery and to ring a large gong. Mr. Stubblefield's 
first crude experiments looking to actual Wireless trans­
mission of the sound of the human voice were made 
without ground wires. Nevertheless, by means of a 
cumbersome and incomplete , machine, without an 
equipment of wires of any description, messages were 
transmitted through a brick wall and several walls of 
lath and plaster. As the development of the system 
progressed, the present method of grounding the wires 
was adopted, in order to insure greater power in trans­
mission. 

The apparatus which has been used in the most re­
cent demonstrations of the Stubblefield system, and 

, which will be installed by the Gordon Telephone Com, 
pany, of Charleston, S. C., for the establishment of 
telephonic communication between the city of Charles­
ton and the sea islands lying off the coast of South 
Carolina, ,consists primarily of an ordinary receiver 
and transmitter and a pair of steel rods with bell­
shaped attachments which are driven into the ground 
to a 

'
depth of several feet at any desired pOint, and 

which are connecte!'i by twenty or thirty feet of wire 
to the electrical apparatus proper. This latter con­
sists of dry cells, a generator and an induction coil, 

and the apparatus used in most of the experiments 

thus far made has been incased in a bex twelve inches 

in length, eight inches wide and eighteen inches in 

height. This apparatus has demonstrated the capa­

bility of sending out a gong signal as well as trans­

mitting voice messages, an d this is, of course, of great 

importance in filcilitatin� the opening of communi ca· 

tiop-

The most interesting tests of the Stubblefield system 
have been made on the Potomac River near Washing. 
ton. During the land tests complete sentences, figures, 
and music were heard at a distance of several hundred 
yards, and conversation was as distinct as by the ordi­
nary wire telephone. Persons, each carrying It receiver 
and transmitter with two steel rods, walking about at 
some distance from the stationary station were enabled 
to instantly open communication by thrusting the rods 
into the ground at any point. An even more remark­
able test resulted in the maintenance of communication 
between a station on shore ' and a steamer anchored 
several hundred Ifeet from shore. Communication be­
tween the steamer and shore was opened' by dropping 
the wires from the apparatus on board the vessel into 
the water at the stern of the boat. The sounds of a 
harmonica played on shore were distinctly heard in 
the three receivers attached to the apparatus on the 
steamer, and Singing, the sound of the human voice 
counting numerals, and ordinary conversation were 
aud ible. In the first tests it was found that conversa­
tion was not always distinct, but this defect was reme· 
died by the introduction of more powerful batteries. 
A very interesting feature ' brought out during the 
tests mentioned was found in the capability of this 
form of apparatus to send simultaneous messages 
from a central distributi!lg station over a very wide 
territory. 

Extensive experiments in wireless telephony have 
also been made by Prof. A. Frederick Collins, an elec­
trical engineer of Philadelphia, whose system differs 
only in minor details Ifrom that introduced by Mr. 
Stubblefield. In the Collins system, instead of utiliz­
ing steel rods, small zinc-wire screens are buried in 
the earth, one at the sending and another at the re­
ceiving station. A single wire connects the screen 
with the transmitting and reC€lvmg apparatu s, 
mounted on a tripod immediately over the shallow 
hole in which the screen is stationed. With the Col­
lins system communication has been maintained be­
tween various parts of a large modern office building, 
and messages have been transmitted without wires 
across the Delaware River at Philadelphia, a distance 
of. over a mile. 

• • •  t . •  

Subsidence o C  the Texas 011 Wells. 

Oil has now ceased to flow spontaneously fram 
the wells of Beaumont, but the refiners are not thereby 
in any way disturbed. There is plenty of oil left in 
the fields, but it will now be necessary to force it from 
the ground. The startling flow of oil which greeted 
the man who made the first strike was due primarily 
to the enormous pressure of the gas confined in the 
same subterranean chamber with the oil. Since the 
chamber was penetrated the gas began to escape and 
the flow of oil to subside. Instead of natural gas 
pressure it will now be necessary to use artificial air 
pressure. 

Scientific Alnerlcan Paris Exposition A ward. 

The exhibit made by the SCIENTIFIC AMERICAN at the 
Paris Exposition in Group 3, Class 13 of American 
journals and periodical publications, has received a 
Grand Prix dip\flma. 

RECEIVING
· A IIESSAGE. 

© 1902 SCIENTIFIC AMERICAN, INC



®orre.ponbence . 
BIcycling Problem. 

To the Editor of the SCIENTIFIC AMERfcAN : 

I have been riding bicycles ()f various kinds for llfteen 
or twenty years, and now I believe I have discovered 
why beginners on It wheel invariably run into any 
object they may wish to avoid. My wife is just learn­
ing to ride, and my opportunities for observation have 
suddenly widened ; but it W\1S while riding alone that 
I found what seemed to me to be a rational explanation 
of what has been always more of a joke than a serious 
matter. 

On approaching an object which is to be avoided, 
a person instinctively leans away from it as far as 
possible ; and to preserve the balance the bicycle must 
be tipped toward the obstacle. This inclination, alone, 
of the wheel will cause it to work in the wrong direc­
tion ; but more than that, if the person straightens up 
ever so little-and it is hard to sit long at slich an 
angle-he will, unless he is expert, throw the center 
of gravity of combined wheel and man over on the 
other side from the one on which he was leaning, so 
that the front wheel must be turned, sending him in 
the very direction he wi shed to av@id. As a result, 
the now frightened person probably leans still farther 
away and the whole process is repeated, sending him 
straight into the very obstacle he wished to clear. 

This theory occurred to me, while riding on a nar­
row walk in a high transverse wind. I found myself 
leaning into the wind as far as possible, as though to 
brace myself, with the result that at the first uncon­
scious effort to straighten up, I went off the sidewalk. I 
resolved then to relearn bicycle riding, and thereafter 
to try leaning the other way. 

Perhaps there is nothing new in this idea, but if 
there is, it may b" of interest to you. 

EDWARD G. MAUL, 
Instructor in Mechanics" Rock Island High School, 

Rock Island, Ill., May 1, 1902. 

Motors and Alcola ol i n  Germany. 
M. E. Mayer made a communication recently to the 

Wurtemburg section of the German Engineers' Associa­
tion relating to the consumption of an alcohol motor. 
A society has been formed in Germany with a view of 
encouraging the use of alcohol in industrial applica­
tions, and this society has engaged itself to furnish, 
under certain conditions, alcohol at 90 per cent for. 
the average price' of $4.55 per hectoliter ( 26.4 gal­
Ions ) ,  which makes the price per kilogramme equal 
to .054 cent. It is found that 1 kilogramme of alco­
hol produces 6,000 calories, while a kilogramme of 
petroleum, costing .0506 cent gives 10,000. Accord­
ing to the calculations, therefore, the use of alcohol 
seems less favorable by 80 per cent. In the practi­
cal tests with a motor of 14 horse power it was shown 
that an alcohol motor only consumes 68 per cent 
of the heat units needed in a petroleum motor to pro­
duce the same power. The r,eason lies in the amount 
of water contained in the alcohol which gives a less 
abrupt expansion and also permits a higher compres­
sion, and thus gives a more advantageous utilization 
of the heat. According to the latest trials, the cost 
of the alcohol was but 22 per cent higher than that 
of petroleum for a given power. This is partly due 
to the fact that the society has recently lowered 
the price of alcohol to $3.50 per car load of 5,000 kilo­
grammes ( 11,000 pounds ) . 

• • •  J • 
.The Current Supplement. 

An important geological article on the Dinosaur beds 
of the Grand River Valley of Colorado opens the cur­
rent SUPPLEMENT, No. 1377. Our new colonial posses­
sions in the Pacific have received no little attention in 
two entertaining articles, the one on the vegetable 

·products of the Hawaiian I slands, and the other on 
the weights and measures used in the Philippines. 
William A. Del Mar presents a very thorough and 
fully illustrated account of the making and testing of 
incandescent lamps; The article i s  very ext>licit and 
clear in every respect. A concise and yet complete 
resume of electro-chemical products is made the sub· 
ject of an article by Samuel Sheldon. The making 
of borax is a subject that will probably be of interest 
to technological readers; so will articles on lac and 
the art of l!tcquering, and artificial silk. Selected 
formulre, trade notes and consular notes will also be 
found in the SUPPLEMENT. 

.. . .  � . 
An adequate idea of the high value of a modern At· 

lantic liner may be gathered from the fact that the 
insurance value of the North German Lloyd steamship 
"Kaiser Wilhelm I I.," now in course of construction 
at the Vulcan shipyard, Stettin, i s ' $1,591,150. This 
rept;esents only the launching value of the bare hull. 
A further insurance sum of $3,649,480 is required to 
cover the ship for the first trial trip, while the company 
require a total sum underwritten on completion of the 
vessel of $6,176,000. The risk of launching, river work 
and trials is to be covered by the policies. 

Scientific AJDerioan 
Engineering N otea. 

About 3,100 miles of narrow-gage railroM. -'flre to be 
built in Spain at a cost of $50,000,000. The scheme is 
one of the greatest that Spanish statesmen have de­
vised to secure better transportation facilities. Spain's 
inadequate railway facilities are due not so much to 
the indolence of her people as to the topographical for­
mation of the country. The mountains offer an ob­
stacle to railway building ; and the rivers are too 
small and swift for many steamers. Freight and paso , 
senger rates are high. About 3 1h  cents per mile is 
charged for 400 miles. The speed of passenger express 
trains never exceeds 27 miles per hour. Ordinary 
trains never make more than 15 to 20 miles an hour. 
So costly is freight transportation that it is cheaper to 
carry goods from England to Spain than it is to ship 
them from Saragossa to Barcelona. 

'I'he United States Mint gives in exchange gold coin 
for gold bullion, no charge being made for the coin­
age of the bullion; but a charge is made for the cop­
per added in making an alloy of the proper standard, or 
900 fine, that being the fineness of both gold and silver 
coin, says The Mining and Scientific Press. All un· 
refined gold bullion, unless it be foreign coin, must be 
refined or parted, for which a charge is made in ac­
cordance with the fineness of the metal. Upon fine 
gold-that is, bullion over 990 fine in gold-no parting 
or refining charge is made. Seigniorage is the actual 
difference between the ,face value of the coin and 
the market price of the metal in the coin. As the 
marlj:et price of the gold in a gold coin equals its face 
value, there is no seigniorage upon the coinage of 
gold. In all United States silver coins it is different. 
In the silver dollar, containing 412% grains of metal, 
37114 grains of which is pure silver, if the market 
price of an ounce ( 480 grains ) of silver is 60 cents,  
and the government puts in the dollar 37114 grains of 
silver, then the difference between the market value 
of 87114 gra:lns of silver and the amount of silver 
which the dollar will purchase is the seigniorage. 

A special writer for Leslie's Weekly . recounts in a 
recent issue some of the observations he made while 
traveling over the Trans-Siberian Railroad. He says 
the road has been engineered so that it  runs through 
the richest part of the territory. The name Siberia 
stands for all the AsiaMc dominions of Russia -except 
Transcaucasia, Transcaspia and Turkestan. It is at 
present divided into the following provinces :  Western 
Siberia, including the governments of Tobolsk and 
Tomsk, in the basin of the Ob River. Its area is 
42,000 square geographical miles. The southern part 
of these regions, lying immediately east of the Urals, 
stretches far south toward the Khirgiz Steppe Border­
land and the region known as Baraba. Over an area 
twice as large as Japan, this vast Siberian plain is 
composed of black earth and has scarcely a rock or 
stone. Thi s black earth, or chernoziom, is  the real 
treasure of Siberia, and makes the western plain the 
granary of Russia. Wheat, rye, oats and barley are 
grown in large quantities ; crops of many fold were 
reaped last year. The two things that militate against 
the crops are the late frosts and the want of snow in 
winter. But when riding through the wheat fields in 
June the land seemed as rich ' and prosperous as Da­
kota. For hundreds of miles, eVBn up as far north 
as Tobolsk, at fifty-nine degrees, nothing but grain 
fields growing green were seen. Winter wheat is sel­
dom sown, but spring wheat is sown froni April 10. 
Frosts in the wheat area generally begin in SeptElmber. 
The land is tilled by the fallow-land system . 

For some time past the comparative shallow depth 
of the water at the various ports of the sea of Azoff 
has attracted the serious attention of the Russian 
government. First class steamers cannot secure proper 
accommodation, with the result that cargoes have to be 
unloaded by lighters, thus incurring great expense and 
d elay. The Straits of Kertch . are only about 45 feet in 
depth; at Tagonrog the depth is only 7 feet 6 inches, 
while Marignople is inaccessible owing to a great sand­
bank, which reduces the depth of water to about 5 
feet at the maximum, The Russian government has 
sought to overcome the difficulty by dredging the vari­
ous ports, but the results achieved are disappointing. 
The authorities now propose to construct a barrage 
across the Straits of Kertch, thus raising the ' water 
level of the Sea of Azoff. The width of the straits 
between the Crimean shore, and the Tusla promontory 
is 10,823 feet, but of this total width only a little over 
4,000 feet, giving an average depth of 27 feet, can be 
utilized. The construction of an. embankment 51,480 
feet in length is now contemplated, which will provide 
several large central basins with sufficient depth of 
water to accommodate large first class steamers. The 
total cost of the scheme is estimated at 9,800,000 
roubles, approximateiy one-third of which will be ex­
pended as compensation to private individuals. The 
authorities propose to recoup themselves, however, by 
the levy of dues upon all ships passing through the 
straits. The completion of such a scheme will tend 
materililly to increase the shipping traffic with the 
Azoff ports. 

ElectrIcal N otes. 

At the meeting of 1;he American Institute of Electri· 
cal Engineers to be held at Grea.t Barrington from 
June 18 to 21, it i2 said tkat Marconi will for the first 
tim{l make inland long-distane9 wireless telegraphic 
tests. The tests will be made on the second day of 
the convention. Besides Marconi, Tesla and Edison 
are expected to be guests of the Institute. 

The retardation or load· coils invented by Prof. M. 
I. Pupin and described in the SCIENTIFIC AMERICAN 

have been put into practical use on a line of about 
1,000 miles in length. Three long-distance lines b'e­
tween Chicago and New York have been fitted with 
the load coils. It is said that the loudness of trans­
mission has been increased by about a hundred per 
cent. Prof. Pupin hopes that by the use of his coils 
it will soon be possible to carry on a conversation be· 
tween New York and San Francisco. 

The bids opened by Gen. Greely, Chief Signal Offi­
cer, for wireless telegraphy systems to be used by the 
United States government in Alaska, have called forth 
tenders from six firms. Among the bids comes one 
from Germany for the Slaby-Arco system. The other 
bidders were the Marconi Company of London, Eng­
land; Foote, Pierson & Co., New York ; the American 
Wireless Telegraph and Telephone Company, of Phila­
delphia; the De Forest Wireless Telegraph Company, 
of New York, and Queen & Co., of Philadelphia. 

M. Abraham, in an article on the theory of the pro­
pagation of electric waves along wires in Annalen cler 
Physik, distinguishes two cases, in the first of which thll 
return current is a pure conduction current, and in the 
second of which displacement currents also come i nto 
action. Ordinary telegraphy and telephony belong to 
the first category, and space telegraphy to the second. 
In oscillations of the Hertzian order it depends upon 
the distance between parallel conductors whether di­
electric return currents come into play. The author dis­
cusses the relation between the conditions of 1}l'opa­
gation and the electromagnetic energy of the waves. 
He proves, among other theorems, that in stationary 
electromagnetic oscillations in a field bordered partly by 
perfect refiecting surfaces, while through the remainder 
plane homogeneous waves import and export energy, 
the mean magnetic energy equals the mean electrical 
energy. In the case of wire waves, the etIective and 
apparent internal inductances are identical, and when 
the return circuit is metallic, and, therefore, thf' values 
of the apparent capacity and apparent external induc­
tance are real, these values are identical with the yalues 
of the effective capacity and the effective external in­
ductance derived from the field energy. 

A simple instrument has been tried experimentally 
on the government telephone exchange in Stockholm 
for about a year, to indicate to the subscriber whether 
the operator is listening to the conversation. Bridged 
across the subscriber'S line and - cORnected to it by a 
double pole switch is a current detecter whose middle 
point is earthed. The center point of the operator's 
receiver at the exchange is earthed through the "en­
gaged-test battery" in the ordinary manner. Thus, 
when the operator switches in her telephone through 
her listening key, a current is sent over both lines in 
parallel; through the above-mentioned subscriber's in­
dicator, and to earth, and the subscriber knows that 
the telephone operator i s  on the line. The indicator 
itself has two . astatic needles, on whose common axis 
an aluminium disk is placed with red, black and white 
crosses painted upon it. This disk moves behind a 
black painted shutter. When any current is passiny, 
through the indicator the black cross is behind a cut 
of corresponding shape in the shutter, and when the 
operator is listening, the red or white cross shows. 
In this way, when the communication is  through two 
exchanges, the connections can be so arranged that 
the white cross indicates that the operator at one 
exchange is listening, and the red cross that the oper­
ator at the other exchange is in circuit. This instru­
ment is said to have worked . well on the Stockholm 
system and to have been popular among subscribers. 

• • • •  
German Subst1tu�e tor PetroleUDl. 

Consul Worman reports from Munich that, accord· 
ing to the newspapers, a Hamburg chemist has dis­
covered a fiuid which, when added to ordinary water, 
produces a liquid that cannot be distinguished 
from petroleum. It can be used for lighting as well 
as for heating purposes. When burned in a lamp 
with an ordinary wick, it gives an extraordinary 
white light of double the strength of a petroleum 
fiame. The fluid is not explosive. A company, it is 

sai d has been formed in London for the exploitation 
of this discovery. In our opinion, the exceptional 
efficiency of this mysterious liquid must be taken with 
a pinch of salt. 

• . e  • •  
The new Edison storage battery is now on the 

market commercially. It has been (}fficially announced 
that the plant for its manufacture at Silver Lake, 
N. J., has been completed aud that the company 1s 
ready to take QrderE!, 
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THE DISASTER IR THE WEST IRDIES 
AND ITS EXPLANATION. 

Now that we have in a measure recovered from the 
first shock of the West Indian disaster, our attention 
is turned from the appalling accounts of human des­
truction to the interesting details of the volcanic 
phenomena. It. is a general rule that the. intensity of 
an eruption is proportional to the volcano's quiescent 
period. For years the people of Martinique had lived 
in perfect safety under the shelter of Mont PeHie and 
they had lost all fear of danger. First warnings of 
impending danger began on May 3, when the volcano 
threw out dense clouds of smoke. During the next 
night these clouds reflected the glowing mass in the 
crater and rumbling noises were heard . .  Hot ashes 
covered the city of St. Pierre on the 4th ; and at noon 
of the 5th a stream of boiling mud suddenly rushed 
down the mountain side to the sea. The speed of 
this flow far exceeded that of an express train ; for it 
is said that the distance of five miles was covered in 
three minutes. This sudden rush caused the sea to 
recede some 300 feet and return in a tidal wave of 
considerable, though not serious, proportions. Cable 
communication with Martinique was interrupted in 
the afternoon of May 6, and

· 
the next news filled the 

world with horror. An entire city of 28,000 inhabit­
ants had been literally wiped out of existence. 

From the wild and exaggerated stories of the few 
survivors we gather the following detailf:l : Thursday, 
the 8th, at 7 : 50 A. M., there was a sudden, 

icientific American 
direction contrary to the earth's rotation. In compari· 
son with this we can easily see what a tremendous 
drag to the rotation of the earth would result were 
the entire earth a liquid mass covered by a mere sheH 
of solid matter. Scientists tell us  that the wave pro­
duced would be so powerful as to make even a solid 
steel crust of 300 miles of thickness yield like India 
rubber to its deforming influences. The theory of 
a molten interior was based on the observation of vol­
canoes and on the fact that the temperature of the 
earth incr.eases on the average one degree for every 
fifty feet of descent from the surface. Following this 
theory come others, in which the earth is supposed to 
have a solid core and an outer crust, between which 
is a layer of liquid material. Any displacement of the 
crust covering this liquid layer, whether resulting 
from contraction of the earth or other causes, woul d 
force the lava to the surface through the weakest spot. 
In refutation of this argument the conditions at 
Hawaii might be considered. The crater of Mauna 
Loa is 13,650 feet above the sea level, and that of Kil­
auea is, 4,040 feet. These mountains are not over 35 
miles apart and yet both are filled with lava. How 
could such varyin g levels be maintained, if both craters 
were ,fed ' from the same source ? This query has 
forced many to believe that the liquid matter was 
contained in local, vesicular spaces beneath the crust. 
Both of these theories were brought forth to reconcile 
the requirements of physics with those of geology, 

For months after the eruption of Krakatoa red sun­
sets were seen all over the world, and were attributed 
to the volcanic dust thrown into the air. This fine 
dust, commonly called ashes, is merely the rock which 
is shattered and pulverized by the force of the ex­
plosion. In all probability the same phenomenon will 
follow the West Indian eruptions and in the course 
of a month red sunsets should be seen in New York. 
As in the ease of the Krakatoa eruption, the dust win 
probably travel toward the east, following the upper. 
currents of the air which flow in a direction oppOSite 
to that of the trade winds. 

A marked series of seismic and volcanic disturbances 
are now occurring over a wide region, but whether 
these are in any way connected with the eruption of 
Mont Pellie is merely a matter of conjecture. We have 
already shown that the volcanoes in Hawaii are not 
connected, though they are very close together, and 
we may look upon this series 'of disturbances merely as 
a coincidence ; for one would suppose that the other 
volcanoes in the West Indies would be active before 
the more distant volcanoes of Central America. Ac­
cording to precedent, Mont Pellie should continue in 
activity for a long period, her eruptions gro\Ving 
weaker and weaker as years pass by. Wh!l.t future 
changes will result from this disturbance it is hard to 
tell. Considerable light will shortly be thrown on the 
situation by the large body of scientists who are al­
ready flocking to the scene of the disaster. A short 

description of the unfortunate island 
might be of interest. Martinique has an 
area of 381 square miles and a popula­
tion of about 190,000, of which number 
about 5,000 are laborers brought from 
India and over 5,000 laborers from A,frica ; 
also about 500 Chinese iJ;Ilmigrants. Th� 
:rerriainder of the population is largely 
native negroes, the white population 
numbering in all about 10,000. A large 
share of the interior of the island has 
never been brought under cultivation, al­
thoUgh · it has been occupied by the 
FrJnch almost constantly since 1636, a' 
period of 267 years, the only interruptioll 
in French control being the period from 
1794 to 1802, when the island was held by 
the British. Slavery existed until 1848-
when it was abolished in this as well as 
other French colonies. Notwithstanding 
the fact that a ·  large part of its in:teri�r 
has never been brought under cultiva­
tion, the island is described by ReClus as 
"one of the most densely populated spots 
on the globe ; on the arable islallds 
people are packed as closely as in such . 
industrial centers as Lancashire, Flanil.­
ers, or Saxony." 

• • •  
Mount Etna Railroad. 

deafening explosion, and immediately the 
air was filled with hot sulphurous gases 
which withered everything they touched. 
It is  said that the whole top of the moun­
tain was blown off and fell in hot dust and 
shattered rock on the city, while mud and 
lava poured out of the opening thus made. 
An eye witness at Morne Rouge, a town 
4% miles away, which was not destroyed, 
states that there were seven luminous 
:pOints on the side of the mountain, just 
before the volcano burst, and that the ex­
plosion was followed by ten minutes of 
absolute darkness. Simultaneously with 
this explosion a tidal wave · tore the ves­
sels in the harbor from their anchorages 
and wrecked them on the beach. The 
"Roddam,M which had a full pressure of 
steam on, was the only vessel to escape 
total destruction, and she worked her way 
flaming from the harbor, amid a shower 
of molten matter. In the city almost the 
entire population was immediately suffo­
cated by the hot, poisonous. gases. . This 
is  proved from the fact that almost all the 
dead were found face downward with 
their hands covering their mouths. It is 
supposed that the destruction was the 
work of but Ii. few seconds. The short 
duration of this intense heat is  shown by 
the fact that delicate fabrics were found 
uninjured among the badly charred vic­
tims. The terrific force of Ule explosion 
tore up huge trees by theit roots and laid 
them flat ; heavy blocks of stone were 
scattered about ; stone buildings were en­
tirely destroyed. Debris covers the city 
for a depth of 12 feet. According to the 
present estimates the loss of life was al­
most equal to that resulting from the 
tidal wave which followed the eruption at . 
Krakatoa, when 36,000 people perished. 

The Island of Martinique, Showing the Location of the Volcano, the RuIned Town of 
St. Pierre, and Fort de France, in which the Survivors are "athered. 

The circular railway which passes 
aroulld Mount Etna is interesting on ac­
cOU!it of the geological conditions en­
countered in its construction as' well as 
the nature of the country which it passes 
through. In many points of the route 
the surface consists of layers of l,ava, 
and more than twenty-two miles of cut, 
ting had to be made across the lava, 
which is .hard as granite. In this way 
the line, which is only 70 miles long, re­
quired no less than Ifour years to execute . .  
The road leaves the station of Borgo 8.J:ld 

As yet tew facts are obtainable of the 
eruption of Mt. Soufriere, St. Vincent, which occurred 
on the 9th of May. A large loss of life is reported 
and dust from the volcano spread over the Barbadoes 
Islands; 75 miles to the east. This eruption had prob­
ably a sympathetic connection with that of Mont 
Pellie. The topographical changes ·occasioned by these 
two volcanoes cannot be accurately given at present, 
because of the lack of exact scientific data. It is re­
ported, however, that Mont Pellie, which was previous­
ly 4,528 feet high, has now considerably less eleva­
tion. Rivers that were obstructed have overflowed 
their banks, causing floods and landslides. Important 
submarine changes have also taken place, for in grap­
pling for the broken cable ott St. Pierre, the cable ship 
"Poyer Quertier" reports that she found the sea 
bottom 4,000 feet below the surface of the water, where 
formerly the depth was but a thousand feet. These 
changes may result in disaster to shipping until proper­
ly reco'rded by hydrographic survey. 

Volcanic eruptions are generally attributed >(0 the 
'expansion of moisture in the heated subterranean 
rocks. The original theory that the earth is a liquid 
mass, covered · by a thin crust of solid matter is now 
entirely discarded by scientists. Such conditions 
would seriously interfere with the rotation of the earth 
and the stability of the crust. We know the effect of 
the moon's and sun's attraction on the thin · skin of 
ocean that covers the surface of our globe. Tidal 
waVes are continually sweeping around the earth in a 

which called for the existence of fluid matter at a 
small depth from the surface of the earth. At present 
geologists have pretty generally discarded these 
theories as unnecessary ; for it is claimed that the 
powerful pressure due to the earth's contraction would 
prevent materiaJ from attaining a liquid form. Im­
mediately on release of this powel1ful pressure, how­
tever, the matter would become fluid and pour out of 
the mountain in the form of lava. As stated abOve, the 
power which causes the upheaval is attributed to the 

. expansion of imprisoned vapor. From the fact that 
volcanoes are usually found near the sea, it was at 
flrst argued that the water oozed down into the heated 
regions, either of its own weight or by capillary at­
traction. Many scientists think this theory to be 
abs�rd, for they argue that it would be impossible for 
the water to ente r e a  region under such compression, 
also that long before reaching a sufficient depth it 
would be turned into steam and forced back through 
the very channels by which it entered. The most 
plausible theory, and one now pretty generally ac­
cepted, accounts for the presence of water in heated 
rocks as having occurred during their crystallization 
period. These rocks, in the course of time, were de­
posited in the sea by the action of rivers. After many 
ages, the water-bearing rocks are covered to a great 
depth under layers or "blankets" of deposited matter, 
and the heat there encountered finally brings the 
water tQ a su1llcient tension to cause an explosion. 

mounts first across a region of flourieh­
lng vegetation, among vineyards, wheat fields and 
orange · orchards, but soon it enters an arid 
and treeless portion, and runs between hillocks 
of lava until it reaches a . fertile strip at Bel­
passo, a district which suffered greatly from the erup­
tion of 1669. The road again passes through the 
small town of Mister bianco, which was destroyed by 
the same eruption, and reaches Paterno, with its min­
iature volcanoes, which throw out salt mud, and its 
ferruginous springs. Farther on is Aderno, which 
has a waterfall and a river, two things which are 
quite rare in Sicily. Then the route passes through 
Bronte, which has been often . threatened with de­
struction by lava, and was especi:>.lly in danger in 
1832 and '1843. The last station is Giarre-Riposto, 
from which it is easy to reach Messina or Catania. 
This road will be very much appreciated by tourists, 
and will also serve as an outlet for the products of 
this populous region. 

• I . ,  • 
The art of making malleable glass, which is said to 

have been well understood by the Egyptians, but which 
has been for centuries lost, has been rediscovered by 
Louis Kauft'eld, of Richmond, Ind., so the daily press 
says. Mr. Kauffeld is a lamp chimney maker, and has 
for years tried to devise a chimney that would with­
stand excessive heat. 'The new process, it is stated, 
renders possible the making of cooking vessels out of 
glass. 
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HANDLING lIU.TERIAL IN SHIPYARDS. 
BY WALDON FAWOETT. 

The problem of handling expeditiously and economi­
cally the various classes of material entering into the 
construction of the modern steel ship is one of the 
most perplexin'g which has been presented in connec­
tion with the industry, and one in the solution 
of which the American builders of metal vessels 
have expended much thought and experiment. 
The exigencies of the case are many. The material to 

'be transported is  almost invariably heavy and bulky ; 
it must be carried long distances in a limited space 
of time, and as a rule it must be delivered at. a point 
a considerable distance above the sur­
face of the ground. Within the past 
year or two, however, American in­
ventors have been particularly success­
ful in evolving devices to meet these 

. varied demands, and, in poInt of in­
geniousness of appliances, the steel 
shipbuilding plants in the United 
States are now much better equipped 
than those on the other side of the At­
lantic. 
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and the two terminal yards are, in addition, braced and 
trussed with heavy wire-rope tension guys. Upon each 
of the crossyards is a track upon which travel cars 
which act as anchorages or supports for the great sus­
pension cables which are strung from mast to mast. 
Upon these cables in turn travel the carriages which 
convey the material to any point between the mastS. 
It will thus be seen that by utilizing the athwartship 
motion of the cars on the masts and the fore-and-aft 
motion of the carriages on the cables, it is possible to 
deliver material to any point within a rectangle 600 
feet in length and 175 feet �n width. 

Virtually any number of independent trolleys that 

head system of handling material to be "the great 
feature of the most remarkable shipyard in the 
world." 

Another unique installation fol" handling shipbuild­
ing material-like that at New London original in de­
si gn-was employed ' in the construction of the im­
mense fioatil;J.g drydock recently delivered to the United 
States ' government by the Maryland Steel Company, of 
Sparrow's Point, �d. This consists of a number of 
derrick cranes, or "locomotive derricks," as they have 

. been termed. The latter designation is undoubtedly 
due to the presence of points of similarity between this 
new type of derrick and the familiar locomotive crane. 

The derricks constructed by the 
Maryland Steel Company travel on 
stanilard·gage railroad track, and may 
thus be quickly transferred from one 
part of the yard to another, a track 
having been placed between every 
pair of building ways. The derrick 
consists of a skeleton steel structure, 
from which on opposite sides project 
slender steel arms to which are at­
tached hoisting apparatus of the ordi­
nary type. By the raising and lower­
ing of these arms, for which operation 
power is supplied by a steam engine 
situated on the car-like ' structure 
which .forms the base of the derrick, 
it is possible to elevate a load of ten 
tons or more to a height of from sixty 
to seventy-five feet, placing the ship 
plates or other material in the exact 
position desired on the side of the ves­
sel under construction. 

One of the most interesting installa­
tions of this character has lately betln 
made at the newly established plant 
of the Eastern Shipbuilding Company, 
at New London, Conn., where there 
are now under construction for the 
Great Northern Railroad two of the 
largest and heaviest steamers ever 
built. The overhead trolley principle 
has been utilized, and the system con­
sists of three vertical masts, each 
about 140 feet in height, erected be­
tween the two large ships mentioned, 
one mast being stationed at the sterns 
of the vessels, another at the bows, 
and the third at a point midway be­
tween the other two. Each terminal 
mast is  about three hundred feet from 

System of Masts, Yards; and cable Lines as Used for Handling Material in Building the 
Two Great SteamShips . at New London. 

Another innovation of the new 
century in the handling of shipbuild­
ing material is to be found at the new 
yard of the Fore River Ship and En­
gine Company, at ' Quincy, Mass. In 
this case a distinct advance has been 

the central support. To each of these masts, at a 
point about ninety feet from the ground, i s  affixed a 
large horizontal yard or crossbar of rectangular section 
about six feet square. The masts, which are of circu· 
lar section, are embedded in feundations of great solid­
ity, and are securely stayed in fore·and-aft directions 
by strong steel wire stays or guys, securely anchored in 
rock. To still further add to the rigidity of the after­
mast, the water·end stay is supplemented by a steel 
strut or compression strong.back. To insure steadiness 
in the athwartship direction there are provided steel 
guys, similar to those forward and aft, and these, run· 
'ning from the ends of  the yards, are also provided with 
rock anchorages. 

The supports provided for the crossarms are equally 
efficient. Connecting the middle and end of each yard 
is a strong fore-and·aft steel wire stay, while running 
from the ends of each yard to the mast $upporting it 
are diagonal wire· rope guys. The yards are supported 
from the mastheads by large steel-wire guys or lifts, 

the work may require may be suspended from mast to 
mast. For instance, as at present operated this system 
has four traveling trolleys, each having transverse and 
longitudinal motion, and at work simultaneously 
handling the heaviest pieces or" material that enter 
into ship construction, whereas many of the forms 
of apparatus for handling material, heretofore in use, 
have a limitation to one or two simultaneous hoists. 

Both the cars on the crossarms and the trolley car· 
i-iages on the cable spans are electrically operated, and 
each wire-rope carriage is provided with hoisting 
sheaves and all necessary attachments, so that plates, 
!frames, beams, or other parts of the ship or construc­
tion. members, may be picked up or lowered at any 
part of either . ship. The operating station from which 
the entire system is controlled is  located in a house 
supported by brackets on the central mast just below 
the crossarm. It  may be noted that Prof. Von Halle-, 
of Berlin, Germany, who recently made a study of 
American shipbuilding facilities, declared this over-

A Pair of OV'erhead Traveling Cranes. 
H�NDLINO ;KATERIAL IIi SHIPYARDS. 

made over the heretofore most gener­
ally accepted form of apparatus of this dass, namely, 
the cantilever crane mounted upon an elevated track 
between two building berths, thereby allowing the 
crane to command two ships. At the Fore River 
Company's plant there has been erected over the 
berths an immense steel-framed structure of sum­
cient size to accommodate under its trqss roof and 
projecting wings two battleships and two m!)rchant 
vessels of the largest size. Longitudinal lines of 
girders are secured to the under side of the roof 
trusses of the frame, and these girders form tracks 
for electric cranes, each ' of five tons capacity. 

The great advantage of the system is found in 
the independent action of the cranes. Two cranes 
are assigned to each building berth, and it is prac­
ticable to proceed with the construction of four ships 
simultaneously, with no possibility that an accident 
to a crane would entail a complete suspension of 
operations, as is  necessary where two vessels are 
dependent for their supply of material upon a single 
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cantilever crane. By utilizing two of the cranes, 
loads of ten tons may be transported with ease. 

• • • • • 
n. Vignon'. Researches and 'he " Holy Shroud." 

At a meeting of the Paris Academy of Sciences 
on April 21, some remarkable photographs of brown­
ish stains found on the . "Holy Shroud" kept in the 
Treasure Chamber of Turin Cathedral, 
and traditionally said to be the wind­
ing-sheet of Christ, were exhibited in 
connection with a paper by Dr. P. Vig­
non. Upon reproducing these stains 
by photography, Dr. Vignon found that 
he obtained a realistic picture of a 
human figure, and the suggestion is 
that · the picture is actually a represen­
tat�on of the body of Christ, produced 
by radiographic action from the body, 
which, according to ancient texts, was 
wrapped in a shroud impregnated with 
a mixture of oil and aloes. 

In his paper published in Comptes 
Rend us, Dr. Vignon remarked : 

"It is known from the work of M. 
Colson, published in the Comptes Ren­
dus of the Academy of Sciences in 
1896, that freshly cleaned zinc emits 
vapors at the ordinary temperature 
which are capable of affecting photo­
graphic plates in the dark. The reo 
searches of Russell have also shown 
that the striations of a plate of zinc 
are reproduced on a photograph­
ic plate. But it is a long step 
from this to the realization of an ob­
ject in relief. I have succeeded in ob­
taining images either with medals 
powdered with zinc, or with bass-reliefs 
or pbjects fully embossed in plaster, 
and rubbed with zinc powder. These 
images are negatives, not by the inver­
sion of ligh.t and shade, since they arc 
formed in the dark, but by the fact 
that the reliefs give more energetic 
impreSSions than the cavities. To in­
terpret these it is necessary then to in-
vert photographically ; positive images 
are then obtained in which the scale of relief is scrup­
ulously respected, which is far from being the ca�e in 
normal photographs of the . same objects i lluminated 
from the front. Naturally, upon images made at a dis­
tance, the reproduction of the most minute details 
could not be ·expected, the precision of the detail op­
tained being less at the di stance increased. The clear­
ness of the image depends upon the rapidity with which 
the action diminishes when the space increases be­
tween the · emissive surface and the receiving screen. 

"From a point of the active surface let a perpendicu­
lar be lowered onto the receiving plate ; the foot of 
this perpendicular constitutes the ,center of a circle 
which makes a more energetic impression in its central 
region than on its edges; the clearness of the image 
will thus be greater the smaller the 
surface of the circle acted upon, and 
this surface varies inversely as the 
rapidity with which the actions de­
crease when the distance increases. It 
is on this account that the images 
correspond very nearly to those 
which would be realized ilf the actions 
were produced only according to the 
orthogonal projections of the different 
points of the active surface. 

"It is a curious point that the im­
ages converted into positives frequent­
ly give rise to the impression of having 
been lit from above. 

"This will be the case when a plane, 
such as the forehead, is  seen from the 
front and forms at the same time a 
strong relief, while a plane near it is 
rapidly shifting, such as, for example, 
the region which connec.ts the super­
ciliary arch to the eyeball. When this 
plane shifts it appears to sink into a 
deep shadow. 

Scientilic American 
cally in spite of the softness of the details and the 
outlines, the impressions produced by vapor are far 
Ifrom consisting of simple shadows ; if the object is in 
strong relief, the image is energetic and well marked ; 
it appears simply as if the object were seen through 
transparent gauze, or as if it had half emerged from 
a fog. 

Locomotive Derrick Crane With Two Booms. 

"Negative images have also been obtained by act­
ing with ammoniacal vapors upon cloths impregnated 
with a mixture of powdered albes and olive oil ; it is 
known that aloes contains a principle which turns 
brown and is  oxidized under the influence of alkalies 
in moist air. A plaster hand covered with a suede 
glove which has been moistened with a solution of 
ammonium carbonate acts similarly. There is ob­
tained in this way a sort of print of the hand, a nega­
tive softened at the edges and wanting in proportion 
in so far that the points where the hand is too far 
from the cloth are too faint, the points of contact of 
the hand and cloth, on the other hand, being too 
strongl7 marked. 'The fermentation of urea, easily 
brought about by the addition of a little urine, leads 

to the formation of ammonium carbonate and thus 
causes th!! browning of the aloes. The fermentation 
of a febrile sweat, rich in urea, leads to the same 
result, as is already well known." 

The extension of Dr. Russell's researches on the 
photographic activity of certain bodies in the dark, 
contained \n the above paper communicated to the 

Paris Academy by M. Vignon, has 
given rise to a most curious discus­
sion, says Nature. 

There is a so-called "Holy Shroud" 
at Turin in which tradition states the 
body of Christ was wrapped after the 
Crucifixion. An article in the Times 
thus refers to it and its connection 
with M. Vignon's work : 

"It is said to have been brought 
from the East in the fourteenth cen­
tury, and in the following century it 
passed into the hands of the House 
of Savoy, and was deposited at Cham­
bery. Finally, it was transferred in 
1578 . to its present resting-place · by 
Duke Emmanuel Philibert, who wished, 
to spare Carlo Borromeo, the sainted 
Archbishop of Milan, the fatigue of 
a pilgrimage to its distant Savoyard 
shrine. The Shroud bears upon it, 
traced in hues of brown, what is al­
leged to be a double imprecsion of 
the figure of Our Lord, the outlines 
both of the Iface and back of which 
have reproduced . themselves with 
wonderfully distinct exactness. So 
seldom, however, is it exposed to view 
that this remarkable characteristic 
had almost been forgotten when, i1: 
May, 1898, some photographs special­
ly taken of it by Signor Secondo Pia, 
of Turin, with the consent of its pos­
sessor, the King of Italy, once more 
drew attention to this strangely living 
likeness. Eighteen months.  ago these 
photographs came under the notice of 
M. Vighon, who, recognizing their ex-
ceptional importance, at once began 
that inquiry .()f which the results· were 

made pubUc in a paper communicated to the Academit' 
des Sciences:" 

In Paris, therefore, it has been generally accepted 
that a demonstration has been given by science of the 
authenticity, not only of the so-called shroud, but of all 
the historical events connected with it, and a much 
closer rapprochement between science and theology is 
predicted for the future. 

Here, however, difficulties have been raised. Father 
Thurston, a learned Jesuit, writes to the Times as 
follows : 

"Before we can profitably discuss · the value' of Dr. 
Vignon's scientific explanation of the marks on the 
'Holy Shroud' a serious difficulty of quite .another · 
order has to be cleared up. The Abbe Ulysse Chevalier 

claims to have proved to demonstra­
tion that the linen winding-sheet ex­
hibited at Turin is a spurious relic 
manufactured in the fourteenth cen­
tury, and, as the writer believes, with 
fraudulent intent. M. l'AbM Chevalier 
is a scholar of distinction, and of his 
perfect loyalty to the Catholic Church 
there can be no possible question. 
Moreover, his essay ( 'Etude Critique 
SiUr l'Origine du S, Suaire,' PariS, 
Picard, 1900 ) has been warmly wel­
comed by the more critical journals 
devoted to hagiography. In th" 
Bollandist periodical, the Analecta 
Bollandiana, for instance, its Jesuit 
editors state ( vol. xix., 1900, p. 350)  
that · the Abbe Chevalier'S discussion 
of the subject is final, and that 'il ne 
reste plus qu'il, pro cia mer "i!. haute et 
intelligible voix," comme Ie voulait Ie 
Pape Clement VII. : "Hrec figura 

non est verum saudarium 
· Domini Nostri Jesu ChristL'" 

"The truly specific character of these 
negative images which arise Ifrom ac­
tion at a distance lies in the softness 
of the contours. The limit of the visible 
portion is the result for the eye of the 
receding of the surface. If this fall­
ing back takes place at a small dis­
tance frorJ. the receiving plane, the COD­
tour is still marked, though vaguely ; 
but if this falling away is produced 
only at a distance greater than that 
at which the vapors can act, no corres­
ponding effect is produced in the im­
age, whict. gradually weakens up to 
its border J by insensible gradations 
lUIUI it lU�a.ppears altogether. Practi-

Locomotive Derrick Crane with Single Boom of Latticed Steel Construction. 

"They go on to state that the story 
of the 'image of the shroud' given by 
Geoffroy de Lirey to the college 
founded by him in 1353 is not lost 
in the mist of ages, and does not 
happen to present any o'f those ob­
scurities by which the historian who 
wishes to impart his own laboriously­
acquired conviction to others must at 
times find himself batHed. We have, 
for instance, the document addressed 
to the Pope by Bishop Peter d' Arcis, 
in which he denounces the fraudulent 
ill:laling of the Chapter of Lirey, who 
for motives of avarice pretended that 
miracles were worked

_ 
by this shroud, JUliDLmG JU,TEBIALS IN SltIPYAlI.DB. 
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whereas . his predecessor in the see of Troyes had 
officially investigated the matter and proved it to be 
a forgery. 'Et probatum fuit eciam per artificem qui 
ilIum ( pannum ) depinxerat, ipsum humano opere 
factum, non miraculose confectuID vel concessum.' '' 

There is also another difficulty. It is stated that 
there is at least one other iHoly Shroud in another 
holy place. 

QUEER CHINESE TREES. 
BY 18AAC TAYLOR HEADLAND. 

"Queer, aren't they ?" said one of the party as they 
noticed the tree in the illustration. "Who's queer?" 
asked the little man with the short legs and large 
head. "The Chinese." "Why ?" "Look at that tree." 

The tree was of special interest to the little man, 
as he was collecting information about all kinds 01 
queer growths of Chinese trees and flowers. 

"No, not queer, just Chinesey," he replied. 
The tree is an ordinary evergreen. I t  had been 

split up from the roots about six feilt when a smal� 
sapling, the roots having been carefully divided, and 
thu.s planted in front of the temple. The two halves 
were placed three feet apart, each l:!.aving the same 
curve to the place where they joined, from which point 
it  grew in its natural form. It. was placed directly 
in front of the door of the temple, between the door 
and the gate of the court, ten feet from the gate and 
thirty feet from the door, as though it was designed 
that the worshiper would pass through the tree be· 
fore entering the temple. 

Thus far we have discovered only six of these trees. 
Four are in the north end of the Forbidden City, in 
front of two of the temples. The one in the illus­
tration is before the temple in the winter palace, where 
Count von Waldersee's troops were stationed, and the 
i.hird is  in a similar position in the summer palace. 
Whether this particular kind. of tree is confined to 
imperial grounds we cannot say, but thus far we have 
seen none in other localities. 

The Chinese are fond of wrapping or braiding two, 
three or four sprouts of a tree together, and allowing 
them to grow in that form. In the campus of the 
Peking University there was a species of locust, which 
they call the Huai shu, and which, by the way, is the 
best shade tree of North China, the two sprouts of 
which· had been wrapped together when small, and 
when sawed down by the Boxers they were each six 
inches in diameter. 

Only a short distance from where the writer is  now 
sitting is an apricot tree on which is an abundance 
of fruit. It consists of four sprouts which have been 
neatly formed into a braid and have continued to grow 
until they are each three jnches in diameter. 

A favorite decoration for lawns or courts is made 
from this locust. The top of the tree is cut off and 
the root of another the same size grafted thereon. The 
roots thus become branches, which grow downward 
instead . of upward, and are covered with a dense 
foliage. This species of shrub is very common and 
familiar to all landscape gardeners. 

A very interesting and attractive flowering shrub is 
called Kan-chieh·mei. It is a species of 
plum, is used as a pot plant and grows 
two or three feet high. Every branch 
is  bent or broken in as many ways as 
possible to bring them all close together, 
so that when it blooms-which it does be· 
before it leaves-it is  a mass of flowers. 

Perhaps the most attractive specimen 
of Chinese plant cultivation is the graft­
ing of the chrysanthemum. They have a 
large, common weed called hao tze. In 
the early summer they cut the branches 
off this weed and in the place of each 
branch, as well as on the top, they graft 
a chrysanthemum stalk. The root of this 
weed is much stronger than the root of 
the flower, so that when they bloom th'e . 
flowers are double as large as the or­
dinary chrysanthemum, and in addition 
to this extra luxuriance of blossom, all 
varieties of color appear on the same 
stalk. Blooming as they do in mid­
winter, they are very attractive. 

It goes without saying that a people 
who thus understand the grafting of 
flowers are not ignorant of any of the 
processes of budding, grafting or crossing 
fruit ;  as a result we are able to obtain very fine speci­
mens, especially of the peach. 

• ' e  . •  
Carbn reted Acetyle ne. 

A departure whIch may turn out to be of some im­
portance to the automobile industry, is described in a 
paper read by Dr. N. Caro, of Berlin, before the Ger­
man Acetylene Verein at a meeting held at Eisen. 
ach. It appears from Dr. Caro's contribution that 
acetylene gas, when led through petrol, becomes heav­
ily carbureted by it in much the same way as does 
ordinary atmospheric air. 100 liters of acetylene will 
in this way take up 125 grains of petrol, yielding 150 
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liters of carbureted gas. As a heating agent the car­
bureted acetylene is superior to ordinary acetylene in 
the proportion of about 6 to 4. It is plain that we have 
here a gaseous mixture containing a high degree of en­
ergy. Should it turn out to be applicable to explo· 
sion engines it ought to enable motors of extreme 
];lower per unit of weight to be constructed. There 
may, of course, be practical difficulties in the way, 
and they have not altogether been satisfactorily got 
over yet in the case of acetylene gas alone, while the 
fact that there is a tendency for petrol vapor to separ-

A l'ECULIAR TREE GROWTH. 

ate out from the acetylene on cooling somewhat, may 
give rise to additional complication, but in II:ny case 
the discovery is one of high importance, and possibly 
before long we may see it  made practical use of in 
explosion motors. 

. ' . . . 
STORY OF THE FISHSKIN GARME NTS OF THE AMUR 

TRIBES OF EAST SIBERIA. 
BY WALTER L. BEASLEY. 

Among the new and striking exhibits of the Jesup 
North Pacific Expedition, just installed in the Anthro­
pological Hall of the American Museum of Natural 
History, are a number of elaborately ornamented fish­
skin garments or dresses. These were collected by Dr. 
Berthold Laufer, who spent two :years in gathering 
material to illustrate the life and customs of the 

TWO SmEBIAIr FISHSKIN GARMENTS. 

various tribes of the Amur regions of East Siberia. 
One of the noteworthy results of these investigations 
is the bringing to light of a tribe of highly skilled 
and versati le artists, who, tliough living in a primitive 
state, being unable to read or write, and having no 
written ' or historical records, are yet masters of decor­
ative art. Several hundred specimens of their house­
hold effects and weart'ng 'apparel, profusely ornamented 
with astonishing deSigns, display the wonderful char­
acter of their native handicraft, which is considered 
an independent branch of East Asiatic art, entirely 
different from that of other Siberian peoples. It was 
found that the Gold were the most talented repre. 

sentatlves of the Amur tribes, possessing the best un­
derstanding of decorative art, and having the. largest 
number of individual artists excelling all others in 
the proficiency of embroide·ry. The two fishskin dresse� 
here pictured are the work of the women of this tribe. 
The original motives for all their designs and patterns 
are derived mostly from the cock and the fish. The 
fishskin dresses are worn exclusively by the women, 
:l.nd are highly ornamented with cut-out pieces of fish­
skin, generally colored blue. They are sewed with 
fishskin thread to a piece of fishskin adapted to the 
size and form of the ornament. The patterns are cut 
out by means of a long, sharp-pointed knife, as they 
do not possess scissors. The dre'ss is  composed of three 
layers of fishskin, the undermost .representing the 
skin of the garment proper, the uppermost showing 
the ornaments in the cut·out form. Between these 
two layers is inserted a middle layer, which serves 
as a background to the ornament proper, throwing out 
distinctly the negative parts, as well as the outline of 
the ornament. On the left dress pictured are two neat 
naturalistic perching cocks, with trisulcate tails and 
open beaks. The bottom is occupied with a composi­
tion of conventionalized fishes and spirals. The gar· 
ment. on the right presents a different scheme of orna­
mentation and consists of three vertical rows, the 
two outer of which tally and are composed of three 
Single figures each, while the middle series pre�ents 
a coherent structure. The ornamental principle of this 
pattern is a pair of facing spirals in the middle ; above 
and below · them are two erect 'conventionalized bi­
partite fishes, and the whole is surrounded by a line 
correspondIng to thei r form. A detailed study of the 
marvelous ornamental productions of this gifted tribe 
of Amur artisans would yield the American seeker 
after fresh and original designs for decorative pur­
poses a rich field for selection. A splendidly illus­
trated memoir on the "Decorative Art of the ,Amur 
'l'ribes," by Dr. Berthold Lallfer, has just been issued 
by the Museum. 

. . . .  ., 
A Snbstit u te Cor X-Uays. 

Years ago Becquerel found that salts of the rare 
metal uranium possessed the power of throwing off 
a feeble and invisible radiance that affected photo­
graphic plates, like the X-rays. Mme. Curie in Paris 
last year isolated ' from the Bohemian mineral pitch· 
blende two other elements that behave in the same man­
ner, but are far more active. One of them she called 
"polonium" and other "radium." The latter is said 
to be one hundred thousand times as · intense as urani­
um in its photographic effect . 

Prof. Geo. F. Parker, of the UniversitY of Pennsyl· 
vania, has been experimenting with all three of these 
elements and with the mineral ( pitchblende or uranite ) 
from which the two new elements are derived. He 
recently exhibited ' a series of photographic plates on 
which impressions had been produced by these sub· 
stances. His procedure has been as follows : 

A photographic plate was inclosed in black paper 
and then covered with yellow paper. After one whole 
day's exposure to the sunlight no effet;t was produced. 

This precaution p roved the thoroughness 
of the protection. Then the various 
metals and salts were placed outside the 
covering of the plate and they produced 
dark stains. 

In order to take photographs of objects 
such as a hand or a foot these objects 
would be placed between · the metal and 
the plate, and the result would be similr.r 
to those obtained by the X-rays. Such 
substances as bone show clearly through 
the flesh and surrounding tissue. A 
photograph can be taken by means of 
radium in half a minute. 

The property of the new metal is  ap­
parently of great practical value. The reo 
sults of the X-rays, now so useful in sur­
gical diagnosis, can be duplicated by a. 
method much cheaper. Radium seems to 
suffer no diminution of energy or loss of 
weight during the process. In addition 
to 'producing an impression on the photo­
graphic plate, radium produces phosphor­
escence and discharges electrified bodies. 
Thus it will be seen that it possesses all 
the qualities of the Roentgen rays. 

Radium apparently violates one of the 
fundamental laws of physics, namely, that of the con­
servation of energy. It does not appear to derive its 
photographic power from the sunlight nor lose it by 
expenditure. 

To Destroy V('rmln on Fo,vls. 
In order to destroy the vermin with which domestic 

fowls are often infested, a Canadian inventor, Edwin 
T. Stewart, of Ottawa, has devised a nest egg which 
is hollow so that it can be filled with an insecticide. 
The nest egg is of such construction that by the move­
ment of the fowl upon its nest the insecticide will be 
automatically distributed. 
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A NO�EL BICYCLE. 
The peculiarity of the bicycle shown in the accom­

panying illustration' is that it is propelled by a person 
in a walking attitude instead of sitting. It  will be 
observed that the usual sprocket wheel and driving 
pedals are absent, and in place of them are two spur 
wheels mounted on each end of a horizontal ball­
bearing supported shaft, one on each side of the bicycle 
frame. 

Means are provided for elevating this shaft to elevate 
the incline of the driving belts, and the latter are 
tightened by adjusting the telescopic brace connected 
with the rear fork backward or forward and securing 
it with a small nut on the under side. Over these 
wheels pass two open-meshed broad sprocket chain 
endless driving belts which connect with smaller 
pinion sprocket or gear wheels keyed on two smaller 
ball-bearing supported shafts located at the lower ex­
tremity of each of the rear forks of the bicycle. 
Mounted on one of these shafts alongside one of the 
pinions is a larger open gear wheel which meshes into 
the small driving pinion gear wheel on one end of the 
rear bicycle wheel ball-bearing 13haft, the latter being 
supported upon the rear bicycle framework. At the 
upper end of the rear fork is a saddle which is turned 
into a vertical position when the bicycle is  in opera­
tion, but can be used in a horizontal sitting position 
when coasting. 

There are the usual braking appliances operated 
from the front handle. 

To operate the bicycle the rider, steadying it by 
the handles, gives it a slight push forward, then 
jumps upon the two belts, pushing the feet alternately 
backward down the inclined belt as in the act of walk­
ing, raising one foot forward over one belt as the 
other foot is going backward on the other. The slow 
movement of the belt is converted into a rapid motion 
at the driving pinion through the medium of the large 
gear wheel 01). the shaft of the rear belt pinion. 

Por this bi�ycle, recently patented by Mr. Henry C. 
Weeks, of Bayside, N. Y., the inventor claims advan­
tages over the ordinary type in the fact that the 
rider stands erect and brings into action many more 
muscles than in a sitting pOSition, which is much 
more healthful and invigorating, while the weight 
of the body in traversing down the inclined belt assists 
in the power of propulsion. 

The inventor states that ' this particular form may 
be modified by reducing the size of the rear wheel 

WEEKS' W *LKING BICYCLE. 

and enlarging the size of the forward wheel, convert­
ing that into a power wheel, but maintaining the same 
belt form of power transmission. 

• • • • • 
A. Recreation Submarine Boat. 

A Perth Amboy inventor has patented a device 
"whereby those who desire it may experience the novel 
sensation of diving in a water-tight submarine boat, 
making a trip under water, and coming to the surface 
again at the landing place." Means by which the "novel 
sensation" Is obtained are a waterway deep enough to 
submerge the boat ; a track in the waterway ; a boat 
moving along the track ; aml me'chanism for propelling 
the boat. The track is endless. The boat describes a 
eircuit, so that the passengers are received and dis­
charged at the same elevated point. This elevated 
point of the track is connected with the main sub­
merged portion by inclines. 

Recently we described an open submarine boat, beside 
which this one seems tame in the "ri�riation" that it 
Ill!ordlil. 
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LATHE ATTACXIIENT_ 

Considerable difficulty has been. experienced among 
machinists and brass finishers with the clutch for 
holding the tailstock of a turret lathe in working 
position. As some of our readers are aware, the tur­
ret in most turret lathes can be quickly moved forward 
by the operation of a hand lever, and held in this 
forward position by tightening a clutch on the tail­
stock. This clutch, while serving its purpose very well 
for light work, has nevertheless been found wanting 
in heavier classes of work. Where large reamers or cut­
ters are used in working hard metals, the tailstoclr 
cannot be held firmly and is bound to slip. Another 
serious objection is that the clutch is very liable to 
break, entailing considerable expense for repairs. A 

AN ATTACHIIENT FOR TURRET LATHES. 
very simple way of avoiding these difficulties has 
just been brought before the publi c ,  by W. H. Dent, of 
1030 East 169tl), Street, New York city. A small at­
tachment is bolted to the lateral slide of the tailstock, 
as shown in our illustration. 

This attachment consists of a body plate, from 
which projects a stop-pin for the lever and a spring 
latch. The spring latch is of the ordinary coil-spring 
and plunger type. A finger-piece on the lower end of 
t.he plunger may be grasped by the operator to with­
draw the latch whenever desired. A pin carried by 
this finger-piece enters a hole in the sleeve of the latch, 
and holds the beveled end of the latter normally in 
proper position. It also serves to hold the latch Qut 
of the path of the lever when desired. This is  done 
by 'slightly turning the finger-piece after the latch 
has been withdrawn. The advantages of this device 
are evident. The turret can be brought in play by a 
single stroke of the hand-lever ; no time is wasted in 
tightening a clutch. No slipping can occur with this 
clutch, no matter how heavy the work, and there is 
less danger of breakage. Should the attachment 
break, the only repairs necessary would probably be 
the replacing of a broken latch, or at most a new sup­
porting plate. The .expense entailed would be so tri­
fling as to hardly need considering. With the present 
arrangement, on the contrary, the entire lateral slide 
on which the clutch is formed has to be replaced in 
case of a break. Manufacturers of this lathe will find 
it considerably cheaper. to build, and they can reduce 
the weight of the machine by at least ten pounds. 
On a machine equipped with this new device it is 
claimed that a mechanic can in eight hours turn out 
work requiring ten hours on the present lathes . 

... f "  • 
The Romantic Side oC Inventions. 

Three remarkable instances are known in which the 
Yankee boy's trick of whittling led to valuable inven­
tions. According to a writer , in the Stationary En­
gineer and Machinist, the elder Cunard, who was ap­
prenticed as a lad to a Scotch shipbuilder, is  said to 
have amused himself in whittling the hulls of vessels. 
Occasionally he would fit one of these with masts, sails 
and rigging complete. Tired of familiar types, he would 
experiment with new ships, and one of these , it was 
that attracted the attention of his master, because it 
would nO,t maintain its upright pOSition in the water. 
Experiments were made to ballast it, in order to give it 
the proper trim. The clipper-like shape and graceful, 
long lines of the model promised ' great speed. Such is 
said to be the origin of the standard mo�el of the 
Cunard and later ocean greyhounds. 

Robert Livingston Stevens had grown to man" s es­
tate when he sailed from New York to Liverpool, eighty 
years ago. But he had not outgrown his love of 
whittling. In those days the passage took two months, 
and Stephens passed many an hour, jack-knife in one 
hand and a piece of wood in the other, brooding over 
a problem that had often worried him-how to run 
a railroad without stone stringers for tracks. He 
wanted to get an iron rail that would "hold," and 
would take the place of the thin strips fastened to the 
chair of the roadbed. Just before he reached England, 
his whittling revealed to him the solution of his prob­
lem, and that solution took the form of a 'l.'-rail with 
a broad base that could be applied direct to a solid 
wooden support. That T-raH is still in UP'l on all rail­
"aYIii of tae world. 

To ,an English machinist, Joseph Jenks, belongs the 
honor of having secured the first American patent. A 
blacksmith in Hammersmith, England, in 1643, he 
was a man of great renown, by reason of his inventive 
skill in the art of making machines. Emigrating to the 
Colony of Massachusetts in the fall of 1643, about the 
same time that Rev. John Harvard arrived, he settled 
in Lynn. This man Jenks cut the dies for the coining 
of the old colonial "pine tree" money. He also in­
vented the first apparatus for extinguishing fires, a 
kind of primitive hand-pump on wheels. His applica­
tion for a patent on a water-power device for mills 
was granted by the , colonial court, and is probably the 
first patent on record in America. The court had 
jurisdiction over the Massachusetts Bay Colony, em­
braCing nearly all of New England at that time. The 
limit of the monopoly was fourteen years, and the 
court retained not only power to forbid exportation, 
but also power to prevent exorbitant charges made 
upon the public. The patent was issued in this form : 

"At a general Courte at Boston the 6th of the 3rd 
Mo. 1648. The cor't consid-inge ye necessity of raising 
such manifactures of engins of mils to go by water 
for speedy dispatch of much worke with few hands, 
and being sufficiently informed of ye ability of ye 
petition to performe such workes grant his petition 
( yet no other person shall set up or use any such new 
invention, or trade for fourteen years without ye 
licence of him the said Joseph Jenkes ) so farr as 
concerns any such new invention, & so it shall be al­
ways in ye power of this co'te to restrain ye exporta­
tion of such manufactures & ye prizes of them to 
moderation if occasion to require." 

• • • 
ILLUMINATED INDIAN CLUB , 

We have all doubtless noticed the effect produced 
by rapidly swinging a lantern in the dark. The im­
pressions produced by the light linger on the retina 
of the eye, so that, instead of a single-pOint light, one 
imagines he sees a whirling stream of fire. Mr_ John 
Creelman, of Suffern, N, Y., has invented an illumin­
ated Indian club with which this illusion can be very 
pleasingly effected. The club has a hollow perforated 
body threaded at the lower end to receive the handle 
portion. Secured to the handle and adapted to enter 
the hollow body, is an incandescent lamp. Electricity 
is conducted to the lamp by means ' of wires passing 
through the handle, and connected to any suitable 
source of 'electric current. When the current is turned 
on, the light radiates from the numerous perforations 
in the club. One acquainted 'with Indian club exer. 

ILLUIIINATED INDIAN CLUB. 

cises can give his audience a very fascinating enter· 
tainment, especially if �olored lamps be used in­
stead of the ordinary white light. 

.. . . . . 
Appat'at u s  Cor Preventing Collisions at Sea. 

A Russian inventor, Nicolas Gherassimol!, of St. 
Petersburg, has devised an apparatus which is in­
tended to prevent collisions at sea. The apparatus is 
operated by the use of contact devices which he calls 
"feelers." The feelers move in advance of the ship 
and at such a depth as not to be materially interfered 
with by the . :waves. They are so disposed and ctln­
nected as to indicate an obstruction, stationary or fioat­
ing, beneath the surface; whether in the direct course 
of the ship or on one or the other side. The diversion of 
the feelers from a straight course, due to their collision 
with an obstI;uction in their path, or to the action of 
such obstruction on their connecting devices, is made 
use of to indicate the course, that the vessel is to take 
in order to avoid the obstruction. 
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RECENTLY PATENTED INVENTIONS. Buslnm 

A.lP'icultural Implements. 
and Ptrsonal Wants. INDEX OF INVENTIONS 

BEET·PULLER.�M. W. PALMER Hamilton, 
Mich. The distinguishing feature of this im· 
plement is the construction which permits 
lifting the beets free of the groUnd without 
materially disturbing or breaking up the Boil. 
The device s<'mewhat resembles a mole p low, 
inasmuch as the beet· l ifting means runs under 
the ground and is adapted to be drawn by 
horse power. 

RE4D THIS COLUMN CAREFULLY.-You 
will tlnd inquiries for certain classes of prticles 
numbered in consecutive order. If you manu­
facture these goods write us at once Bnd we will 
send you the name and address of the party desir· 
ingthe mformation. In eve:ry ease it Is nece .. 
sarT to give the number of the Inquiry. 

M:UNN &: CO. 

Marine Iron Works. (lhUl8gO. Catalogue f1'88. 

Inquiry No. 2394.-For manufact111'8J"ll of small 
BEET·HARVESTElR.---,M. W. PALMER, . Ham. glass tubes of special dlmensions. 

I Iton, Mich. The Invention relates particularly .. U. s." Metal Polish. Indlanapolis. Samples f1'8e. 
to means for cutting oft' the tops of beets. Pro· 
vision is made to limit the Inward movement 
of the cutters toward each other and yet 

Inquiry No. �391i.-For manufacturers of Ice ma­
chines. 

WATER WHEELS. Alcott & Co • • Mt. Holly. N. J. 
permit the cutters to move apart for the pass· Inquiry No. !l396.-For manufacturers of spring 

age of unyielding obstructions. The cutte.rs .teel Wire. 

are of, such construction that any one or more Handle &; Spoke Mohy. Ober Mfg. Co.. 10 Bell St.. 

of the blades can be replaced wheneVer de. Cbagrin Falls. O. 

sired without interfering with the others. Inquiry No. �39'J.-For maksr. ot steel springs. 

CORN HARVESTER AND HUSKER.�T. P. Sawmill machinery and outllts manufactured by the 

and H. WEICHEL; Plymouth, Neb. These In. Lane Mfg. Co •• Box 13, Montpelier. Vt. 

ventors have provided an Improved corn har. InqUlr� No. �398.-For dealers in paper boards 

vester and husker which is simple and durable 
for exper mental purposes. . 

If making met&1 goods and needing special partS, in construction, very eft'ective In operation, and write us. Met&1 Stamping Co . •  Niagara Falls, N. Y. 
arranged to positively pull the ears from the 
stalks, to tear oft' the husks, and to finally 
discharge the husked ears In a wagon or other 
vehicle traveling alongside of the machine. 

Electrical A.pparatus. 

COMBINED HOSE AND E LElCTRIC SIG· 
NALING DEVICE.-H. T. CRONK, New York, 
N. Y. The coupling is particularly adapted 
for connecting the hose sections of fire . engines, 
being designed to pre'serve a tight joint even 
at high internal pressure and to allow the 
connection being made and unmade quickly. 
Complete separation and insulation of the 
metal parts is assured, thus permitting Its' use 
in connection with electric circuits along the 
hose. 

• 

APPARATUS FOR INSULATING OR COV· 
ERING STRA NDS AND FORMING SAME 
INTO CABLES . ..:....H. W. DOVER, Northamp· 
ton, England. This invention relates to the 
manufacture of electric cables, and consists of 
apparatus for covering with celluloid, xylonite 
or similar material the conductors ( whether 
plain or stranded wires ) and aiso wire or 
fibrous cords surrounding the conductor, and 
forming the whole into a cable at one opera· 
tion. 

METHOD OF COVERING ELECTRIC CON· 
DUCTORS AND MAKING CABLES.-H. W. 
DOVER, Northampton, England. The invention 
relates to the manufacture of telephonic and 
telegraphic cables at a single operati{)n by the 
application of the insulating and protective 
material simultaneously to the conductor and 
to wire or fibrous cords used to impart tensile 
strength to the cable. The wires are pro· 
tected from destructive iufluences by the in· 
sulating material . ln which they are embedded. 
The insulating material is applied by extru· 
sion in the plastic state through a die which 
is traversed by the wires ' and cords to be 
covered, a twist being at the same time im· 
parted which is rendered permanent by the set· 
ting of the Insulating material. 

DlllICellaneous Inventions. 

DUPLICATOR.-S. CASE, Montezuma, Ind. 
The device is designed for .duplicating or manl·· 
folding checks, bills, and the l ike. The paper 
strips may be easily Inserted In the duplicator 
which is simple and compact in construction 
and arranged to be conveniently carried in a 
person's pocket. 

HOLDER FOR DUST·PANS, BROOMS AND 
DUST·BRUSHES.-J. M. MILLER, Crestline, 
Kan. This simple device Is attachable upon 
the wall of a room at fi suitable height from 
the ' floor, and aft'ords convenient and reliable 
means for support of a dust·pan, broom, and 
dust·brush when the same are not in use. 

VENTILATOR FOR FIRE-SURFACE S  OF 
RANGES.-A. E. MINNS, Brooklyn, N. Y. The 
construction of the device is such that In 
broiling, frying, or otherwise cooking food th� 
smoke and odors will be· compelled to pass 
down over the bed of the fire and find an exit 
through the flue, thus eft'ectually preventing 
odors and smoke from escaping into the room. 

CURRYCOMB.-C. E. HERSHRERGER, Luray, 
Va. The currycomb Is designed to enable Its 
face to better conform to the curved outlines 
of the horse. It Is designed also to permit of 
the ready cleaning of the teeth of a currycomb 
from the accumulated mass of loose hair and 
dirt. 

Designs. 

CHAIR BACK.-A. WANNER, JR., Hoboken, 
N. J. Mr. Wanner has received two patents 
for designs In chair backs. The leading feature 
of the flrst design Is the internal members 
c�osslng each other and having their lower 
ends touching the side portions of a marginal 
frame and their upper portions curved out· 
wardly upon themselves. 

The leading feature of the second design 
Is the : lti1iernll!� ! mllmbers within a marginal 

. frame and lli:tendlng In upwardly .qllVjlrglng 
relation from a stem and having Inwardly 
curved portions which overlap one ,mother. 

NOTE.-COpies of any of these patents will be 
furnished by Munn & .Co. for ten cents each. 

. Please state the name of the patentee., title of 
the invention, and date of this paper. 

Inquh'y No. 2399.-For makers of soda water 
pumps. 

Machinery designed and constructed; Ge .... cutting. 

The Garvin Machine Co.,I!l9 Varlck. ",:,r. Spring Sts .• N. Y. 
Inquiry !'i o. 2600.-For parties to manufaoture a 

very light but powerfnl motor tor use on un air m ..... 
ohine. 

. We design and bnlld special and automatic mallhtnery 
for all purposes. 'l'he Amstntz·Osborn Company. Cleve. 
land, Oblo. 

ll)qniry No. ll601 .-For l .... ge dealers In bamboo. 

W ANTED. -Position as foreman In machine shop by 
competent man. Addre88 C. M. S.,�. 286 Humphrey St.. 
New Haven, Conn. 

Inquiry No. �602.-For manufacturers of merry. 
go-roundl!. 

. 

Manufacturers of patent articles, dies. stamping 
tools. light machinery. Quadrigu Manufacturing Com. 
pany, 18 Sonth Canal Street. �hlcngo. 

In quiry No. 2603.-For granulated carbon for 
telephone transmitters. 

PATENT FOR SALE.-Addltioual ·lInure to windmill 
to insure . steady motion In change of wind. C. Ober. 
laender, care Missouri Presoe, Springlleld. Mo. 

IlIqniry No. 2604.-�·or mannfacturers of German 
enamel ware. 

The celebrated " Horna by.Akroyd " Patent Safety on 
Engine Is built by the De . La Vergue Refrigerating Ma. 
chine Company. Foot of E".t 138th Street. New York. 

Inqu iry No. 2603.-�·or maohlnery tor manufac­
turing salt and for evaporating purppscs. 

IDEAS IJEVELOPED.-IJe.ign ing,. draughting machine 
work for inventors and· others. Ch .... les E. Hadley, 684 

'Hndson Street. New York. 

ca1':.\':.�le:gf :a��:o�l��d �r:�:�:? dl>::'���f��lre 
W" Send for new and complete catalogue of Solentlllo 

and other Books for sale by Munn & Co • • 361 Broadway. 
. New York. Free on application. 

Inquiry N o .  260'J.-For dealera in liquid all'. 
Patents developed and manulacturcd, dies, .peclal 

tools, metal stamping and screw maohlne work. Metal 
Novelty Work. Co., 43-47 S. Cawll St.. Chicago. 

Inquiry :ISo. �608.-For makers of punches and 
die •• etc. 

The best book for electricians and b8g1nners in elec­
tricity Is .. Experimental Science," by Geo. lIL Hopkins. 

By mall , $4. Munn & Co . •  pnblishers. 361 Broadway, N. Y .  
Inquiry N o. 2609.-For dealers in tin implements 

exc lusively. 

WANTED. -A good eIlllineer capable of taking care of 
five b!Wlt furnace bloWing engmes. stating &,<Ie, experi. 
ence. references. etc. Address the Columbus .Iron and 
Steel Company. Columbus. Ohio. 

m��!�.
y No. 2610.-11'01' makers of hat cleaning 

MBnufacturers of slot machines, vending of every 
description, bar supplies and novelties. Send illustra­
tion with lowest cash price, f. O. b. New York. Large 
quantities. J. Landes. lOS Pitt Str . •  Sydney. Aust�alts. 

Inquiry No. 2fill .-For machtnes for making 
brick:il out of sand by pressure. 

Information about Corporatlons.-Buslness . Corpora­
tlons, their Incorporation, organization and procedure. 
Send for our new nst of practical corporation books, 
blanks and materials. The Ronald Press, 170 B'way. 
bkn::t��':;c

if:�:' -For manufacturers of paper 

Patent store dOOr show·case and frost preventor, 
using the glaBs In the door for a lid, for sale. United 
States, $350 ;  Canada, $250. Patent self·rislng doll, 

cost 00 cents a dozen to manufactnre, United Srates, 
t25O.. W. G. Flint, 

San Jos6, Cal., U. S. A. 
Inquiry No. 26 1 3 .-For machinery for making 

excelsior. . 

Press work done at short notice. Blanking and draw­
Ing our specinlty. Estimates cheerfully fUtellshcd. 
Tools for all work m ade en premises if desired. Cop. 
per, brass and nickel plating. Correspondence solicited. 
Acme Ball·Beanng Caster Co . . Chappaqua, N. Y. 

Inquiry No. 2614. - For dealers In gasoline gas 
motors and' engines of l:' or '" horse power. . 

Inqnlry No. 261 3.-)'01' makers of mechanical 
stokers. 

Inqnlry N o. !l 61 6.-For the manufacturer of 
braided metal center IIsh lines and of braided silk 
lines. 

Inqu iry No. 261'J.-For dealers in pure silica and Fuller's earth. 

I n q uiry No. 261 S.-For makers of �as plants o r  
apparatus f o r  producing either coal o r  acetylene ''''. for 
factory nse. 

l n qulry No. 26 . 9 .-For deslers in railroad velo­
cipedes and light inspection cars. 

Inquiry No. ll6!!0.-For dealers In gutt& perch .. 
tissue ce�ent for t�nor8' use .. 

Inquiry No. !l 6�1 . -For electrical schools, west of 
the Mississippi preferred. 

Inqn i ry No. 26112 -For makers of round mslllIlll 
caseo for sending liquid, etc. 

Inquiry No. 2623.-For manufacturers of small 
carpet-cleaning machines. 

Inqu i ry No. 2624.-For machines for stringing 
and tying strtngs on tags. 

Inq uiry No. 26:13.-For makers of wire gaUlle 
Iamp WiOks. . 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
May 13, 1902, 

A N D  EVA C H  B B A I H N O  T H A T  D A T B. 
lSee ,,:ote at end of list about copies of these patents. 

Addressing machine, F. D. Belknap . . . . . . . .  699,742 
Adverttslng device, C. F. Schell . • • . . . . • . . •  699,718 
Alarm. See Burglar alarm. 
Album for clothing patterns, drawings, etc. , 

K. A. Johansson . . . . . . . . . . . . . . . . . . . . . . .  699,871 
Annealing stIver. etc., apparatus for, C. 

Stickney . . . . . . . • . .  ' 
.

. .  ' . • . . . . • . . . . . • • . •  700, 101 
Anti·olfset device, R. C. Seymou r . . . . . . . . . .  699,853 
Arch bar, T. C.  Salveter • . • . . . . . . . . . . . . . . .  699,981 
Arm rest, book, J. Barker . . . . . . . . . . . . . . . . . .  700, 006 
Armature winding for electric motors, sys· 

tem of, T. J. MurPhy . . . . . . . . . . . . . . . . . .  699,764 
Armor, J. J. Plndak . . . . . . . . . . . . . . . . . . . . . . .  700,082 
Axle, locomotive driving, C. Hagans . . . . . . .  700,038 
Back pedaling brake, Atherton & Happ . . . . .  699, 781 
Ball, A. Wledenbaue r . . . . . . . . . . . . . . .  .. . . . . .  699,861 
Bales, core driver. for round lap, M. Swen· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,723 
Baling machine, A. D. · Thomas . . . • • . . • . • • •  699,936 
Baling press. · T. J. Corning . . . . . . . . . . . . . . . .  699,661 
Bandage. analgetiC, T. L. Ray . . . . . . . . . . . .  699,897 
Barrel cover, J. F. Morin . . . . . . . • . .  699,804; 699,805 
Bath appliance, C. Campbell . . . . . . . . . . . . . .  699,780 
Battery grids, machine for making, W. F. 

Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,814 
Beams, attachment for uniting metal or 

wood, J. T. Rlcbards • • . . . . . . . . . . . . . • . .  699,976 
Bearing, conical roller. J. B. Larned et al • .  700,145 
Bed. folding sofa, E. C .  Hartshorn . . . . . . . .  700,042 
BedJ!tead, I. Chorlton . . . . . . . . . . . . . . . . . . . . . . .  699, 835 
Binder, temporary, F. L. Clark . . . . . . . . . . . .  699.789 
Binding case for pamphlets, etc., F. L. 

Clark . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  699,788 
Blinds, means for actuating Window, D. W. 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Boat or vessel, J. F. Becker . . . . . . . . . . . . . .  . . 

Body kneader, C. E. Gerling . . . . . . . . . . . .  . . 

Boller, E. L. Moore . . . . . . . . .  ' . . . . . . . .
.

. . . . . . . 

699,850 
700,011 
699, 916 
699,888 
699.999 Boller brace, Wortb & Falrwea tber . . . • . • • •  

'Borlng machine work holding device, M. 
Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,000 

Bottle carrying means, H. M. A. Harders . .  699,868 
Bottle for preventing refilling. McConaghy & Duddles . . . . . ; . . . . . . . . . . . . . . . . . . . . . .  700,070 Bottle safety attachment. polson, C. J. Sle. 
B t r

nbaar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,095 

B
o t e stopper, J. Heard . . . . . . . . . . . . . . . . . . . 700,043 ottling macblne, H. Gruenebaum . . . . . . . . . . .  699, 917 Box lid and tag support, G. W. Hartman 699 682 Boxes, metal strip or clamp for use In man�: ' 

facture of cardboard, M. R. Partzsch . .  69J 894 Brake beam linger guard, C. H. Williams, 
' 

Bra;:' 
be
' · a· m . . . .  fi· · ·  . .  · . . · · ·  . .  · · ·  . .  · • ·  . .  · · · · · ·  699,862 nger guard Clip, J. T. W. 

B 
Rudesill . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  699 929 rake beams, reversible guard finger clamp 

, 

B 
for, C. F. Huntoon . . . . . . . . . . . . . . . . . . . .  699 842 reecb block and lever connection, C. P. Fay 700:11 6 Broom corn knife, Larsou & Johnson . . . • . .  700,058 Brush, A. Gissler . . . . . . . . . . . . . . . . . . . . . . . . . .  699 752 BruS:lm 

��. tootb powder holder, tooth, ' 

B b Kat 
.: Crecelius . . . • • • . . . . . . • . . . . . •  699,983 

B 
rus , , . H. Humphrey . . . . . . . . . . . . . .  700,050 uggy top support, W. E. Strange . . . .. . . . . .  699,722 Building construction, M. A. Winget . . . . . . . .  699,735 Burglar alarm and door lock, Handy & Hos. 

B 
ffrd 

la
· · · ·  . .  · · ·  . .  · · · ·  . .  · · · · ·  . .  · ·  . . . . .  · . .  700,039 urg ar ·a rm, safe, I.  J. Emory . . . • . . . . . . •  700,027 Burial case protector, H. D. Clark . • . . . • . .  699,945 Burner. See Incandescent burner. Busblng, adjustable, S. P. Buck 700 014 Button drilling macblne, A. A. c�;'i�: : : : : : : :  699' 663 Button IIy scalloping machine, J. G. Grall . . 700:141 Button setting machine, F. E. Stanley . . . . . .  699,721 Buttonbole portions of articles of apparel repair strip for; J. P. Stou t .  . . . . . . . . . . : 699,827 Cabinet, kitchen, J. P. Pallansch . . . . . . . . . .  699,702 Calculating machine, McConnell & Ray. 

C 
1 md'nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,807 

C
a

l
en ar. M. Lichter . . . . . . . . . . . . . . . . . . . . . .  700,059 a endar, door, G. W. Edmondson . . . • . . . • . .  699,837 

galiPers, :Icrometer, G. H. Radclllfe . . . . . . 700,085 amera, . Goodwin . . . . . . . . . . . . . . . • • . . • • •  700,140 Camera focusing attachment, F. W. Saxby . •  699,767 Can heading machine, 'automatlc, A. W. Liv. .c Ingston, reissue . . . . . . .  . • . .  . .  . .  • . . .  • . .  11 ,989 . 
C

an opener. J. D. Bolton . . . . . . . . . . . . . . . . . . .  700, 113 an owner, fruit, Monehan & Domer . . . . . . 699,803 Can or like closure, A. B. McNairy . . . . . . . . 699,891 Canning com, etc. , Plummer & Stare . . . . . .  699,765 Candy molding machine, A. Reiche . . . . . . . . . .  699, 973 Centeen, M. L. Mlssotten . . . . . . . . . . . . . . . . . .  699,697 Car and door tberefor, bopper, R. V. Sage . •  699,819 
gar brake. H. J. Small, reissu e . ·. . . . . . . . . . . 1 1 ,990 

C
ar door, dumping, R. V. Sage . . . . . . . . . . . .  699,820 ar fender, W. Sullivan . . . . . � . . . • . • . . . • • •  699,986 Car .fender, street, A. W. Shank . • . . . . • • . . . . 699, 769 Car, gondola, H. S. Hart . . . • . . . . • . . . . . . . . .  699,949 

Car loader, E. H. Reynolds . . . . . . . . 700,152, 700,153 Car or locomotive, electric motor, C. de 
Kando ' . . .  • . .  . . .  . . .  . .  . . • . .  • . .  . . .  . .  . . . . .  700,052 

Carbureter, D. Best . . . . . . . . . . . . . . . . . . . . . .. . . 699,830 Carbureter, A. L. Mangin . . . . . . . . . . . . . . . . .  699,965 Carpenter's tool, J. U. Duby . . . . . . . . . . . . . .  700,023 Carriage lock, A. G. Snell . . . . . . . . . . . . . . . .  699,984 
Casing point or strainer, A. E. Carlson . • . . .  700,015 
Caster, N.  Davis . . . . . . . . . . . . . . . . . . . . . . . .. . .  699,792 
Caster. J. P. Kelly . . . . . . . . . . . . . . . . . . . . . . . .  699,958 
Cattle guard, E. T. Meador . . . . . . . . . . . . . . . .  699,925 
Cattle holder, J. E. Terrell et al . • . • • • . • . .  699,988 
Ceiling . block, C.  W. Dixon . . . . . . . . . . . . . . . .  699,914 
Cellulose, machine for separating and clean. 

ing com, B. G. Krapf . . . . . . . . . . . . . . . .  700,055 
Chain making machine, W. L. Judson . . . . . . 699,760 
Cbalns, mechaBlsm for securing lags to 

carrier, Car1san & TunalI . . . . . . . • . . . . . •  700,016 
Cbalr, A. 1. Peddy . . . . . . . . . . . . . . . . . . . . . . . . 699,810 
Chair, J. F. Moore . . . . . . . . . . . . . . . . . . . . . . . .  700,067 
Chart for recording ancestry, G. Guild . . . .  699,799 
Cigar bunching machine, M. M. Gardner . . . .  699, 674 
Cigar perforat\,ng macblne, N. P. Pearson • •  699,809 
Cigarette machine, F. D. Beattie . . . . . . . . . . 700,010 
Cigarette macljine, J. C. Hansen·Elleham. 

mer . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  700,040 
Circuit controller, R. Herman . ,  . . . . • • . . • . . .  699,952 
Clamp, C.  R. Davis . . . . . . . . . . . . . . . . . . . . . . . . 699, 911 
Clothes line, A. A. WoOdyatt . . . . . . . • . . . . . .  699,736 
Clotbes line reel and stretcher, C. O. Ander· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,003 
Clutch, M. C. Johnson . . . . . . . . . . . . . . . . . . . . .  699,874 
Coach or go·cart, baby, .A. R. Lamplugb . . . . . 699,881 
Coa ch or go·cart, baby, Lamplugh & 

Levi . . . . . . . . . . . . . . . . . . . . . . . . . .  699,882, 699,883 
Cock, gas stop, M .  R. Colvin . . . . . . . . . . . . . .  699,659 
Collar foundation, B. S. Nichols . . . . . . . . . . . . 699,847 
Combination lock, W. H. S.  Moore . . . . . . . .  699,845 
Concrete mixing apparatus, C. T. Drake . • . . .  699,663 
Condenser for steam motor carriages, F. W. 

Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '699,726 
CondenSing apparatus, E. R. Edson . . . . . . . .  699,793 
Confectioner's molder or printer, shear mo-

tion, H. O. Kellogg . . . . . . . . . . . . . . . . . . . . 699,687 
Cooler. See Cream cooler. 
Cooling ' appliance, T. S. Armstrong . • • • • • . •  700, 005 
Cotton chopper, W. R. Wilkinson . . . . . . . . . .  : 700,109 
Cotton press, A. D; Thomas . . . . . . . .  699,935, 699,937 
Couch roll guard board, J. A. Connelly . . . . . . 700, 1 33 
Crane, bydraullc, E. C. Wiley . . . . . . . . . . . • . .  700, 162 
Cream cooler, automatic, M. B. Mllle r _  . . . .  700, 148 
Cultivator,. corn, C. )1<1. Carlson . . . . . . . . . . . . .  700,017 
Cultivator, hand, J. R. WllIlams . . . . . . . . . .  699, 783 
Curtain 'holder, C .  Heyer . . . . . . . . . . . . . . . . . .  700, 142 
Curtain pole, G. Poschmann . . . . . . . . • • . . . • . .  699,971 
Curtain stretcher, H. E. Howard . . . • . • • . . .  699,685 
Cycle, motor, W. H. Muzzy . . . . . . . . . . . . . . . . 700,151 
Demagnetizer, G. Boettger . . . . . . . . . . . . . . . .  699,863 
Dental Impression tray, E. L. · Townsend • . • •  699,776 
Dental mallet, J. W. Thatcher . . . . • • . . . . . .  700,160 
Dental vulcanizer, J. S. Campbell . . . • . . . . . .  699,Q53 
Desk and seat. adjustable, C. H. Woodrulf . . 699,939 
Diamonds In metal, macbine . for setting, 

J. Brejcha . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,132 
Dllfulllng l'aportsable ' substances, apparatus 

fo�, Oampbell .. yates . . . . . . . . . . . . . . . .  699,652 

Disinfecting device for sink drains, Seabury 
& Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699.932 

Disintegrating machine, J. M. MacDonald . .  699,762 
Display device, necktie. H. Runtz . . . . . . . .  699,715 
Door mat, metal, J. W. Horner, reissue. . . . .  11,985 
Drainer, cellar or cistern, W. D. Labadie • • • •  699,959 
Drawing Instrument, M, C.  Zange . . . . . . . . . .  699,738 
Dry kiln, E. Gerrard . . . . . . . . . . . . . . . . . . . . . . .  699.839 
Dumping apparatus, J. Egll . . . . . . . . . . . . . . . .  700, 115 
Egg candler, H. H. Holtan . . . . . . . .. . . . . . . . .  700,048 
Electric cables, manufacture of, J. H. Weit 700,107 
Electric circuit safety fuse, D. G. Black . • • .  699,64'1' 
Electric controller, J. C. , Hl'nry . • • . • • . • . . . .  699,951 
Electric furnace , ·  G. de Chalmot . . . • . . . . . . . .  699, 654 
Electric generat"", .J. M. Wilson . . . . . . . . . .  699,734 
Electric heater, M. C. Burt . . . . . . . . . . . . . .  699,651 
Electric lights, water tight lI"ture for, F. J. 

Russell . . . . . . . . . . .  " ' . . . . . . . . . . . . . . . . . . 

Electric meter, G. A. Scheeffer . . . . . . . . . . .  . 
Electric signal device, T. J. Hoover . . . . . . .  . 

699,817 
699,899 
699,841 

ElectrolYSiS, apparatus for fused bath, 
Roepper & Scholl . . . . . . . . . . . . . . . . . . . . . . 699,851 

Electrolytic apparatus for manufactUring 
certain .alts suitable for the subsequent 
production of chlorin, G. J. Atkins . .  ; . •  699 907 

Electrolytic converter, F. H. Long . . . . . . . . · 699:961 
Electromagnetic apparatus. polarized. F. B. 

Cook • • . • • • . . . • . . . . . • • . . . . . . . • . . . . . . . .  ; 699 660 
Enameling fork for batb tubs, E. Dltbrldge '700:021 
End gate fastener, A. A. Kellogg . . . . . . . . . .  700,143 
Engine, G. E. Whitney . . . . . . . . . . . . . . . . . . . .  699,995 
Engine lubricator, W. J. & G. Lane . . . . . . . .  699,688 
Engine sparking apparatus, gasolene, J. W. : 

Stant""' · ·  . • . • . . . . . . . . . . . . . .  ' "  . . . . . . . . . .  700,100 
Envelope and blank therefor, A. J. Jobnston 699 875 
Eraser, E. Swenssono . .  0 • • • •  0 • • •  0 • • • • •  0 • •  o .  699;934 
Eraser tip for penCilS, W. H. Brownell . . . . . .  699,743 
Erasers, machine fOr cleaning blackboard, 

J. A. Jones . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  699,957 
Evanoratlng apparatus, vacuum, G. N.  Vis . . 700, 105 
Eyeglasses, L. A. & L. J. Bachus . . . . . . . . . .  699,741 
Eyeglasses, P. Z. McDonald . . . . . . . . . . . . . .  699,968 
Eyelet, E. Kempshall . . . . . . . . . . . . . . . . . . . .  ; . 700, 12 1 
Fan. C. D. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . .  699, 706 
Fare collecting apparatus for street cars, . 

etc. , automatic, L. Perlhefter . . . . . . . . . .  699,895 
Fats or the like, apparatus for tbe recovery 

of, C. Kremer . . . . . . . . . . . . . . . . . . . . . . . . .  700,056 
Feather cleaning machine, H. W. Penny • 

packer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,078 
Feed apparatus, automatic, F. Woerner . • . .  700, 110 
Feed apparatus, measured, S. B. Newberry . •  699,699 
Feed rolls, C.  W. H. Blood, reissue . . . . . . . .  11 ,984 
Feed water cleaner, D. B. Morison . . . . . . . .  700,068 
Feed water, heating, F. H. Trevlthlck . . . .. . . 699,777 
Fence, L. M. Runyon . . . . . . . . . . . .. . . . . .  ; . . . .  699,816 
Fence post, F. A. Peebles . . . . . . . . . . . .. . . . .  700,077 
Fence, wire, F. W. & J. G. OpeL . . • . . . . . .  700,074 
Fences., machine for weaving cross wires In, 

Steele & Brown . . . . . . . . . . . . . . . . . . . . . . . .  699.98i> 
Ferrule for awl or knife bandIes, E. Edwards 699,794 
Fiber separating machine, S. B. Allison . . . .  699,638 
File, H .  F. Engleklng . . . . . . . . . . . . . . . . . . . . . .  699,748 
Filtering apparatus, waste 011, J. W. Evans 700,163 
Firearm, magaZine, S. Paradis . . . . . . . . . .  o .  699,703 
Fire escape and fire alarm folding ladder, 

R. Nicholls . . . . . . . . . . . . . . . . . . . . . . . . . .  700,073 
Fire extinguishing system, automatic by. 

draullc, J. Curry . . . . . . . . . . . . . . . . . . . . . .  699,665 
Fire resisting window, T. Lee . . . . . . . . . . . .  699,869 
Fires or aCCidents, apparatus for the stop-

page of water from automatic .prlnkler 
heads after, Tipping & Fletcber . . . . . . . .  700,103 

Fish hook, J. M. Pyott, J .. . . . . . . . . . . . . . . . .  699,711 
Fishing device, J. Seller . . . . . . . . . . . . . . . . . . . .  700,093 
Fishing reel, M. A. Shipley . . . . . . . . . . . . . . . .  699,825 
Flat Iron heater, W. F. Nicholas . . . . . . . . . .  699,700 
Float ball, Ayling & Relchert . . . . . . . . . . . . . .  699,641 
Flooring gage, W. W. Crlm . . . . . . . . . . . . . . . .  699.664 
Fly exit for screens, C. F. Working . . . . . . . .  699,737 
Folding box, J; C. Hover . . . . . . . . . . . . . . . . . .  700,049 
Foot rest, L. Woerner . . . . . . . . . . . . . . . . . . . .  699,780 
Freezing can, water, E. Stutz . . . . . . • • • • . . . .  699,856 
Furnace, E. H. Gowing . . · . . . . . . . . . . . . . . . . . .  700, 036 
Furnace grate bar, M. Sherman • • . • • . • • . •  699,824 
Furniture, baby, W. P. Abell . . • . . . . . . . . .  700,001 
Fuse .etting apparatus, tlme, Schneider & 

Canet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,900 
Galvanic battery, reverSible, T. A. Edl. 

son . . . . . . .. . . . . . . . . . . . . . . . . . . . .  700,136, 700,137 
Garment hanger, J. Johnson . . . . . . . . . . . . . . . .  600,956 
Gas burner mantle support, H. H. Tibbs . .  699,85'1 
Gas distributing system, Toltz & Lipscbutz 699,725 
Gas fixture, G. F. Bryan . . . . . . . . . . . . . . . . . .  699,650 
Gas generating apparatus, acetylene, A. E. 

Adolfsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,828 
Gas generator, acetylene, W. H. Bazley . . • .  699,645 
Ga. generator, formaldehyde, Carman & 

Lawrence 0 • • • • • •  0 0 • 0 0 • •  0 0 • • 0 • 0 0 • 0 • • •  o .  699,944 
Gas heated Iron, B. N. Hawe • . . . . . . . • • • . •  699,683 
Gas meter, E. R. ElI.wortb . . . . . . . . . . . . . .  700,026 
Gas retort, C. W. Isbell . . . . . . . . . . . . . . . . . .  699,810 
Gauntlet, L. Mendelsohn . . . . . . . • • . . . . . .  

'
. • • •  699,802 

Glass furnace, J. P. Putallaz . . . . . . . . . . . . . .  699.972 
Gold separator, R. C. Lester . . . . . . . . . . . . . .  699,885 
Golf ball, E. Kempshall . • . . . . . • • • • .  699,876, 700,144 
Golf balls, manufacture of, F. H. Rich· 

ards " , . , . " . " . " ,  . . . . . . . . . . .  700.154, 700,155 
Governor, R. Conrader o . . . . . . . . .. . ,. • • • • • •  0 • •  699,865 
Governor, E. J. Armstrong . . . . . . . . . . . . . .  , . .  700,004 
Governor, automatic cut olf, G. Strong . . . .  699,771 
Grader, E. Williams . . . . . . .. . . . . . . . . . . . . . . 699,996 
Grain loader, B. F. Slenker . . . . . . . . . . . . . . . .  700,097 
Grate, T. H. Lucas . . . . . . . . . . . . . . . . . . . . . .  700, 061 
Gun carriage, K. Delnlein . . . . . . . . . . . . . . . . .  700, 114 
Halter, operating, R. W. Ellis • • • • • • • • • • • •  699,947 
Handle bar. L. N. W. Smith· . . . . . . . . . . . . . .  700, 098 
Harvester reel, B. A. Selph . .. . . . . . . . . . . . . . .  700,094 
Headlight, motor car, C. Relnker . . . . . . . . . .  · 699,714 
Heating apparatus, steam, S. G. Phillips • • • •  700,080 
Heel, boot or sboe, F. G. Saylor . . . . . . . . . . . .  699,768 
Hinge, Upton & Gray . . . . . . . . . . . . . . . . . . . . . .  699,727 
Hinge, detacbable, G. B. Plckop . . . . . . . • • • • • .  699,970 
Hinge, separable screen, M. W. Murray . • . .  699,698 
Holst for unloading ships, W. E. Hutcblngs 700,051 
Hoisting and dumping apparatus, .C. A. Mor· 

rls . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  . .  . .  . . . .  699,806 
Hoisting apparatus, S. S. Wale . . . . . . . . . . . . .  699,99\1 
Hoof pad, antl·sllpplng, J. , H. Mitchell . ;  • •  700, 149 
Hor.e detacher, C. J. Mrsny . . . . . . .  ; . . . . . .  ; .  699,846 
Horseshoe, C. Strube . . . . . . . . . . . . . . . . . . . . . . . ' 700,159 
Horsesboe calk, J. E. Cunulngbam . . . . . . . . . .  699.836 
Horseshoe calk, E. F. La Clair . . . . . . . . . . . .  700 ,057 
Hose . rack, E. CUIf . . . .. . . . . . . . . . . . . . . . . . . . 699,666 
Hosiery, manufacture af open stripe, Eo A. 

Hlmer . . . . . . .  . . .  . . . . .  . . . .  . . .  . . . . .  . . . .  699,954 
Hub, wheel, L. T. Gibbs . . . . . . . . . . . . . . . . . . . .  700,032 
Hydro·extractor, continuous, L. Atwood . • • • •  700, 112 
Implement, pocket, Taylor & Robinson . . . . . .  699,987 
Incandescent burner, Welsbach or other, T. 

Stites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700, 1 57 
Incrustation preventlv<!, E. Holm . . . • . . • • • . .  699,684 
Indicator. See Power Indicator. 
Insulator, H. F. Kretzer . . . . . . . . • • . • . • • . • . .  699,76 
Iron, flat and angle, machine · for bending, 

W. Vollmer . . .. . . . . . . . . . . . . . . . . . . . . . . .  699,858 
Ironing stand, Hyson & M-ouat . . . . • . • • • • • . •  699,922 
Ironing table, folding, ' W. E. Knapp . . . . . . 700,054 
Knitting machine, W. H. Sheridan . • . • . • . •  699,93() 
Labeling macblne, bottle, C.  Leme r . . . . . . . .  600,884 
Lacing hook, E. Kempshall . . . . . . . . . . . . . . . . · 700, ] 22 
Lacing hook, shoe, F. E. Vandercook . 699,989. 699,990 
Lacing, shoe, H. W. Hiller . . . . . . . . . . . . . . . .  699,869 
Ladder, step, H. L. Frizel l .  � . . . . . . . • . • • • • •  700,028 
Lamp, formaldehyde, R. P. Kubn, rel •• ue . .  11.896 
Lamp. hydrocarbon,. C. H. De Voll . . • • • • . .  699,912 
Lamp or gas burner heating attachment, 

E. H. Truax . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,938 
Land roller, C. K. Longenecker . . . . . . . . . . . .  699,694 
Last, hinged, J. T. Brown . . . . . . . . . . . . . . . .  699,785 
Lathe, turret, J. P. Lavigne . . . . . . . . . .  ' . . . .  700,146 
Leather .tretchlng device, J. Caldwell . . . . . .  699,833 
Levees, etc. , live wood wall for, J. Patten 700,076 
Liuoleum press, H. W. Godfrey . . . . . . . . . . . .  699,753 
Linotype mlltrlx, P. T. Dodge . . . . . .. . . . . . .  700,022 
Linotype slug holtler, G. E. Wallin . . . . . . . .  699,728 

. Loadlng or unloading apparatus, D, J. Farth· 
Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,749 

Lock, C.  H. Brlgden . . . . • . . • . . • • . . • . .
.
. • • . . .  6Q9,83

06
� 

Lock, Weber & Frey . .  , . . . . . . . . . . .. . . . . . . . .  700, 1 
Locomotive boller, S. G. Crossley . . . . . . . . . .  699,791 
Logl!flng trUCk, J. Lindsey, reissue . . . . . . . .  1 1 , 987 
Loom, ·narrow ware, H. Riehl, Jr • • . . . •  0 0 • •  699,977 
Loom, ribbon, R. Kohlbaas . . • •  , . . •  699,878, 699,879 
Mall box, D. B. Crafts . . .. . . . . . . . . . . . . . . . .  699,746 
Mangle, D. Lumgair . . . . . . . . . . . . . . . . . . . . . . .  700,062 
Marble; stone. etc . •  colortng. W. G. & A. O. 

Roach . . . . . . • . . . .  . .  . .  . .  . .  • . . . . . .  . .  • . . .  700,000 
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Marl, apparatus for digging, treating and I Stencil cutting machine, S. D . . Hartog . . . • . •  699,921 

delivering, Reilly & Newberry . . . . . . . . . .  699,974 Sterilizer, S. G. Scanlan . . . . . . . . . . . . . . . . . . .  699,717 
Match box holder, A. H. Doty . . . . . • . • . • . .  699,666 Stitch separating machine, J.  B. Hadaway 699,679 
Measure, rotary. J.  F. Steckenreiter . . . . . • . .  699,855 Stocking supporter, Yarrington & Hall . . . .  699,940 
Measuring apparatus, F .  HuO' . . . . . . . . . . . .  699,955 Storage battery, H .  J.  Cogswell . . . . . . . . . .  · . .  699,658 
Measuring instrument, electrical, V. "Arcion! 700,1 1 1  Stove, combined heating and cooking, J.  L. 
Meat, . preserving, H .  von Rom . . . . , . . . . . . . .  699,979 Van Hook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699, 779 
Mechanical movement, Sharrard & Lloyd . . . •  699,823 Stove, cooking, B. A. Vaughn . . . . . . . . . . . . . .  699,991 
Medical battery, F. Greer . . . . . . . . . . . . . . . . . . 699,677 S toves, bake oven for gas or gasolene, 
Merchandise, structure for storage and de- R. W.  Hilliker . . . . . . . . . . . . . . . . . . . . . . . . 700,045 

livery of, R. E. Leetbam . . . . . . . . . . . • . .  699,690 Stoves, combined gas and a i r  feeding attacb-
Metal, making leaf, F .  Haenle . . . . . . . . . . . . . . 699,920 mellt for gas, J. Dennis, J r  . . . . . . . . . .  700, 020 
Metal wheels, machine for making, E .  Ein- Submarine construction, system of, B .  H .  

feldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,025 Weisker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,729 
Metal wheels, making, E. Einfeldt . . . . . • . . .  700,024 Sugar bearing material, purifying fluid, 
Metallurgical furnace, J.  A .  Hunter . . . . . . .  699,759 Spreckels & Kern . . . . . . . . . . . . . . . . . . . . . .  699,933 
:Milk and cream during the pr,ocess of separa· Sugar crystals, treating, Spreckels & Kern 700,099 

tion, means for ventilating, A. H .  Gorg- Syrup cooler, J. Werner . . . . • . • • • • • • . . . • . . . .  699,730 
strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699,782 Ta ble. See I roning table. 

Mining machine, coal, Burton & Lodwick . . . 699,864 Table, W .  S .  Bayne . . . . . . . . . . . . . . . . . . . . . . 699,644 
Mi rror bracket, S.  Svendsgaard . . . . . . . . . . . .  699,901 Tables, etc . ,  extension slide for, W .  Thomp-
Mix ing machine vehicles, etc. , drawing son • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699, 724 

mechanism for, C. T. Drake . . . . . . . . . . . . 699,667 Tattooing instrument, J.  Foultz . . . . . . . . . . . .  699,915 
Molding machine, core, J. M. Pyott, J r  . . . .  699, 710 Telegraph line repeater, J.  W. Gray . . . . 700,037 
Mop and w ringer therefor, E. Hilker . . .. . . .  699,953 Telephone circuit, G. E. Goodhead . . . . . . . . 699,676 
�fower or harvester finger bar attachment, Telephonic receiver for wireless signal ap· 

W .  Gatermann . . . . . . . . . . . . . . . . . . . . . . . 700, 029 paratus, T. Tommasina . . . . . • . . . . . . . . . .  700, 161 
Musical sounder, H. Rodemeyer . . . . . • . . . .  699, 978 Tennis net, table, J .  Salmon . . . . . . . . . . . . 699,980 
Nipple, child ' s  teething, W. HowelL . . . . .  699, 757 Threshing machine, grain, P . Hofmann . . 700,047 
Nozzle, J. Bean . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 009 Threshing machine or grain separator band 
Nozzle, spray, E .  Martin . . . . . . . . . . . . . . . . . . . 699, 801 cutter and feeder, W. Brandon . . . . . . . .  699 , 90& 
Nut lock, E .  S. M orris . . . . . . . . . . . . . . . . . . . .  699, 926 Tongs, pipe, C .  F. Bauer . . . . . . . . . . . . . . . . 700,008 
Ore l'oasting and cooling apparatus, W. C.  Tool, convertible, C .  S.  Amsden . . . . . . . . . . 699, 941 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 1 35 Tool holder, C. F. Preston . . . . . . . . . . . . . . . . 699,708 
Oven, F. Rademacher . . . . . . . . . . . . . . . • . . . . . .  699,712 Tool, impact, T. H .  Phillips . . . . . . . . . . . . . . 700,081 
Ove�, bake, W .  Clauss . . . . ;: . . . . . . . . . . . . . . . 700,018

1 
Toy bloc!" , E .  A. Cannon . . . . . . . . . . . . . . . .  699,834 

Ovel shoe fastener, E. H. K tng . . . . . . . . . . . . 699, 800 Toy j ack .. o -lantern" J. J.  Du Ket . . . . . .  699,669 
Pucking device, G. Thom . . . . . . . . . . . • . . . . . .  699,775 Trace, P .  M .  G utleber . . . . . . . . . . . . . . . . . . . . 699,918 
Pad. See Hoof pad. Track, J .  B .  Quinn . . . . . . . . . . . . . . . . . . . . .  700,084 
Paper bag machine, D. AppeL . . . . . . . . . . . . .  699,639 Train order box in connection with sema--
Paper cutting machinps, knife for guillo- phores, I. G .  Hoag . . . . . . . . . . . . . . . . . . . . 699,755 

tine, T.  B .  Kendell . . . . . . . . . . . . . . . . . . . . 700,05:1 Trolley, P. McCullough . . . . . . . . . . . . . . . . . . . 699,927 
Paper fastener, H .  Trenchard, Jr . . . . . . . . . . 700, 1 04 Trol1ey, M .  �. Creahan . . . . . . . . . . . . . . . . . . . .  700 , 1 34 
Paper, etc. , machine for perfora ting, J. B. Trolley head or wheel, G. Aye . . . . . . . . . . . . .  699,640 

Bmw . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . , 699,649 Trolley pole controlling attachment, R. J. 
Pencil sharpener, E. L. McDivitt . . . . . . . . . .  700 , 07 1 Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699 , 643 
Photographic plate holder, J. Goddard . . . . . .  700,034 Trolley wheel, G .. E. Chapman et al . . . . . .  699, 744 
Photographic roll holder, D. H. Houston . . . .  700, 120 'l.�rom bone, slide, J. Hankey . . . . . . . . . . . . . . .  699,681 
Photographic shutter controlling device, J.  Truck, traction, A. K i lby . . . . . . . . . . . . . . . .  699, 877 

PoliakoO' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,083 Trnnk or box safety attachment, J. T. Col-
Photoprinting and vignetting frame com- lins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . .  . 

bined, Armstrong & Chambers . � . . . . . .  699, 739 Trunk strap, O. A. Stoneman . . • • . . . . . . . . .  

699,790 
700, 1 58 
699,797 
699,961 
699,751 
700, 1 1 7  

Plano, wireless, I .  F. Gilmore . . . . . . . . . . . . 699,840 Truss, hernial, P. F redin . . . . . . . . . . . . . . . .  . 

Pianos, automatic attachment for, J. A. Tug stop, O. P. Langan . . . . . . . . . . . . . . . . . . .  . 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699, 931 TUl'l'et, superposed, T. C. Fenton . . . . . . . . .  . 

Pin wheel and star wheel motion J. T. Cyr 699 910 Typewriter copy holder, F. E. Grove . . . . . . .  . 

PIpe or tube sawing machine, H. W. Hat· 
' Typewriter, electrically printing, B. A .  

horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700, 1 1 8  B rooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,784 
Pipe wrench, C .  C .  Longard . . . . . . . . . . . . . . .  699, 693 Typewriters, envelope feeding attachment 
Pipe wrench ,  H .  F. Renner . . . . . . . . . . . . . . . . 700,087 for, E .  H. Reynolds . . . . . . . . . . . . . . . . . . . 699,975 
Planter and fertilizer distributor com- Typewriting machine, Felbel & Gabrielson 6U9, 796 

bined cotton, F. M. Hudgins . . : . . . . . . .  699, 758 Typewriting machine card or sheet holding 
Planter, check row, W .  La Follette . . . . . . . .  699,880 attachment, Fisher & Eckert . . . . . . . . . .  700,138 
Planter, corn, L. P. G raham . . . . . . . . . . .. . . . 699,754 Umbrella, folding, W. O . Whitney . . . . . . . .  699, 731 
Planter, seed or potato, C. H. Gerling . . . . . . 700,030 Undergarment, F. J. Prue . . . . . . . . . . . . . .  699, 896 
Plastic compound and manufacturing same, Universal . joint, H .  C. Wa rren . . . . . . . . . . 699,904 

L. M.  Randolph . . . . . . . . . . . . . . . . . . . . . . .  699. 713 U terine packer attachment, J. E. Fuller . . 700 , 1 39 
Playing balls, F. H. Richards . . . . . . . . . . . . . . 699, 813 Valve, J . J . Rylands . . . . . . . . . . . . . . . . . . . . . .  699,81 8 
Playing ball, E. Kempshall . . . . . . . . 700 , 123, 700, 124 Valve and alarm, F.  Gray, reissue . . . . . . . . . . 11,988 
Pliers, P. Broadbooks . . . . . . . . . . . . . . . . . . . .  699,909 Valve for automatic water heaters, J.  L. 
Plow, J.  Sanders . . . . . . . . . . . . . . . . . . . . . . . . 699,716 Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699,798 
Plow, ridging, J. C. Silveira . . . . . . . . . . . . . .  699 , 826 Valve operating mechanism, wash basin, 
Pneumatic shovel, Hanchett & Davis . . . . . .  699,680 E. B .  Parsons . . . . . . . . . . . . . . . . . . . . . . . . 699,704 
Portable seat, J. L. Smith . . . . . . . . . . . . . . . . . .  699, 932 Vault light, L. Braun . . . . . . . . . . . . . . . . . .  , 699,783 
Potential regulator, R. A. Philip . . . . . . . . . . 700,079 Vehicle brake, E. M. Letts . . . . . . . . . . . . . .  699,962 
Power for operating rotary machinery, ma _ Vehicle brake, J. D. Richards . . . . . . . . . .  700, 089 

chille for the tangential application of Vehicle curtain attachment, F.  W. Molden 699,967 
reCiprocating or other, E. D. Swift . . . . 699 , 774 Vehicle, motor, W '. Norris . . . . . . . . . . . . . .  699,808 

Power indicator, H. Muller . . . . . . . . . . . . . . . .  700, 1 50 Vehicle support, elastIC, A. Pulbrook . . . . . • . .  699,709 
Pr('ss, J. P. Williams . . . . . . . . . . . . . . . . . . . . . .  699,732 Vehicle wheel,. P .  B. White . . . . . . . . . . . . . . . . 699,994 
l"rinting apparatus, stencil, D. Gestetner . . . .  700, 031 Vending mach lpe, CIl'ar, W .  R. Dutemple . . 699,670 
Printing machine, T.  Cossar . . . . . . . . . . . . . .  699,946 Vending machIne, match, G .  G .  Schroeder 699 , 821 
Printing machine sheet delivery apparatus Vessel stopper, B .  C .  Cockrell . . . . . . . . . . . .  699,657 

C. P. Cottrell . . . . . . . . . . . . . . . . .  699,866: 699,867 Wagon and receptacle, garbage, C. A. Will-
Printing machine, yarn, J.  Hamilton . . . . . . .  699,948 iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699, 906 
Printing press, E. Higgins . . . . . . . . . . . . . . .  700, 119 Wagon, dumping, P. Reese . . . . . . . . . • . . . . • . .  700,086 
Printing press attachmt'nt, E . C. Simpson . . 699,854 Wagon gear, G. H. Perry . . . . . . . . . . . . . . . . 699, 705 
Printing press controller automatic T C Wagon gear, metal, J. H. Baker . . . . . . . . . .  699,642 

Dex ter . . . . . . . . . . . .. . : . . . . . . . . . . . ' . . .
.
. . .  : 699 , 91 3 Wagon, self leveling, N .  W .  Thompson . . . . 700 , 1 02 

Printin� pl'ess, envelope, W. G. Johnston . .  699,686 Wagon truck, team,- P. H. White . . . . . . . . . .  699,860 
Pn llf'Y attachment, L. C. Coulter . . . . . . . . . . 699,662 Warp threads, machine for drawing in, 
Pump tube coupling, chain, L. A. Brigel, Jr. 699,648 H .  Pardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,075 
Pumping apparatus, J.  Albrefczenskl . . . . . .  699,829 (C<mtinued � page 372) 
Quicksilver furnace, R. Scott . . . . . . . . . . . . . . 699,822 ���������������������� Rail bond construction, E. G. Thomas . . . . . . 699,902 ' -
Rail �1�mp1 A. M. White . . . . . . . . . . . . . . . . 700,108 
Rail Jomt, J. Thrailkill  . . . . . . . . . . . . . . . . . .  699,903 
Roil  joint, C. B. Mead . . . . . . . . . . . . . . . . . . . .  699,966 
Rail joi .. t bed plate, J.  H .  Whi tmyer . . . .  699,905 
Railway, electric, C .  J. I( intnel' . . 700 , 127 to 700, 1 30 
Raihvays of the sectional type of conduc-

tors or rails, s�'stem of electric,  C .  J. 
Kintner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Railway. pleasure, N. Lachase . . . . . . . . . . . .  . 
Railway rails, reconstrueting, V. T. Lynch 
Railway system, elect riC, G. L. Campbell . .  
Railway track lubricator, F. M. De Lapp . . . .  
Ratchet crill  stock and screw driver, B .  

700 , 1 26 
699,960 
700,06.'1 
699, 787 
699,747 

Nov in . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . .  699,701 
RecOl¥ling mechanism, collection, De G root & 

Thompson . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  700,019 
Roel, G .  R. Mathews . . . . . . . . . . . . . . . . . . . . . . 699, 763 
Rf'gister, R. Rp-eves . . . . . . . . . . . . . . . . . . . . . . .  699, 898 
Rcn'l.lering and drying apparatus, J. Glatz . .  700, 03:1 
Rcspil'omf'ter, A. E. Aldrich . . . . . . . . . . . . . . .  699, 6:�7 
Revf'rslng devicp, R. J. Lines . . . . . . . . . . . . .  699 , 963 
Revolving chair, A. L. Morsell . . . . . . . . . . . .  69D,SS9 
Riveting machine, H. C.  Pomeroy . . . . . . . . . . 699,707 
Roller. See Land roller. 
Rolling deSigns upon strips o r  bars, appara· 

tus for, J.  & 'V. D .  Eynon . . . . . . . . . . . . . 6!.ln,795 
Rolling m i l l , electrically driven, M .  Harvey 699,950 
Rotary engine, S. Sm ith . . . . . . . . . . . . . . . . . . 69D,nO 
Rota ry el)gine, J. E.  Arthur . . . . . . . . . . . .  699 , 740 
Rota ry (11:1g.hw, E. W. Barton . . . . . . . . . . . .  :. 700,007 
Ruling �cbi n f', engrav('," s, F. Wesel . • . . . .  699, 859 

�:�d 
i
�y�lst����X��pa��h�l.ld�\�

. ti.' 'E���� : : : : : :  699 , 886 

Scaie, dra ftslllan 's ,  R. J.  Sim jlson . . . . . . . . . . �gg:n� 
Scm·pr, rind, W. J.  Rillc.l ick . . . . . . . . . . . . . . 690. 81 5 1 
Serf'w drivt'r, ratchet, 1. E. Stump . . . . . . . .  ()!)!) , 773 
SCI'PW prpss, power, H. J. H i rHlt'  . . . . . . . . . .  700 , 046 
Seaming sheet · metal bod ies, D1achhw for 

end, W. J. Kenn)' . . . . . . . . . . . . . . . . . . . . . 699,843 \ 
Sew!ng machine guide, I. Stuhlman . . . . . . . .  699, 772 
Sewmg machine lock stitch IDf"chall ism, 

E.  O.  Blackwell . . . . . . . . . . . . . . . . . . . . . . . . 700, l :n ! 
Sewing machine take up,  W. C. 14�l'ee . . . . . .  6!.l9, 673 
Shade attachment, window, �f. F. & C.  

Stephens . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,770 
Shaft furnace for burning cement, etc . ,  

J. A.  F. C. Seumenich t .  . . . . . . . . . . . . . . .  699 , 852 
Shaft hanger, C. A. Brinley . . . . . . . . . . . . . . . .  6.99 , 94:1 
Sha rpener, knife, A. M .  McLeran . . . . . . . . . .  699,890 
,Sheltoo�� �����

i
.
n

� . .  
cra

��
, 
. .. . bo°�' . . .  A: . . �: 700,060 i 

Ships' hatches, protective tumbling hood i 
for, J. Bergesen . . . . . . . . . . . . . . . . . . . . . . .  700,01 2 , 

ShiIls' ventilator, McVeetv & Ford . . . . . . . .  699 928 1 
· Sh ! rt band stiffener, A. D. Boudet . . . . . . . . 700 :0 13 
Shvcks, appliance tor taking up or neu-

tralizing, �'. H .  Schule . . . . . . . . . . . . . .. . .  700,092 
Shoe duster, ' W. G .  Mullen . . . . . . . . . . . . . . . .  700,069 
Shoe straining device, Michelstadter & 

Christian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700, 065 
Show case, F. Pollard . . . . . . . . . . . . . . . . . . . . . .  699, 81 1 
Sieve, Hour holting, D. 1. Coggin . . . . . . . . . .  699 , 745 
Signal, W. H. Hartline . . . . . . . . . . . . . . . . . . . . 700 041 
Silo, J. W. Woodrufl' . . . . . . . . . . . . . . .  690. 997, 699:998 
Sluice, automatic, Skotnicki & Ostrowski . .  700.096 �mut �a�hine, J. L. Owens . . . . . . . . . 699. 892, 6!ln, 893 

nap 00 , B. P. Mattison . . . . . . . . . . . . . . . .  r.�9. 695 1 Soap press, J. R. Masecar . • . . . . . . . . . . . . . . . .  609 887 
Spacing device, G. C. Lees . . . . . . . . . . . . . . . . 699:923 
Sparking plug, C .  A .  Mezger . . . . , . . . . . . . . . .  700 , 1 47 
-Speed controlling and reversing mechanism 

M .  C. Johnson . . . . . . . . . . . . . . . . . .  699 872' 
Spelter, making, O. Nagel . . . . . . . . . . . .  : . . . : 
Spinning machine, J.  G. Fredericks . . . . . . .  . 
Spinning roll, E. Kempshall . . . . . . . . . . . . . . .  . 

Stairway, F. W. Weber . . . . . . . . . . . . . . . . . . .  . 
Starching machine, S.  S. Behrend . . . . . . .  . 

Sta tion indica tor, F.  C. Luethy . . . . . . . . . . .  . 

Stay bolt and making same, G. O. G ridley . . 

Steam and on separator, J. T. Lindstrom . . ��eam boiler, C. B. Rearick . . . . . . . • . . . . . .  

699, 873 
699, !J69 
699,672 
700, 1 25 
699,993 
699, 942 
699,924 
699,678 
699,691 

WO�D orMETAL 
Without Steam Power should. 
use O l1l'  Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood-worJring Machinery. 
B-Lathes, etc. 

SENECA FALLS MFO. CO. 
695 Water St., Seneca Falls, N. Y , 

WELL 
DRIL�I.G 
Machines 

Over 70 sizes and styles , for d rilling either deep or 
shallow wells tn any kina o f  soil o r  rock. Mounted 
on wheels or on Bills. With engines or norse powers. 
Strong, simple and du rable. Any mechautC can 
operate tbem easily. Send for catalog. 

WIL LIAIUS 1�n.OS •• I thaca, N. Y. 

THE 

Dr. Deimel 
Underwear 
No other article of wearing 

apparel has added so much to the 
health and comfort of the human 
body. 

All genuine Dr-. .Deiniel gannenta 
bear this 

trade-mark. 

Free Booklet and 
Samples of the 
Cloth Sent by 
Addressing 

The Deimel Linen-Mesh System Co. 
491 Broadway, New York. 

SAN FRA NCISCO, 6th tioor, Havward Bldg. WASHINGTON, 728 Fifteenth St . •  N. W. MONTREAL, 2200 St. Catherine St. LONDON. E. C .• ENG., 10-12 Bread st. 
The Dr. Deimel Dress Shields are the best 
made. Can be easily washed : are odorless. We guarantee every pair. St::�. ��l;[�e�' 1: ���orli��kh�it; : : : : : : : : : :  Steam trap, 0, H. BerIT . . . . . . . . . . . .  , . . . . . 

699,812 1 
700, 066 
700,064 
699,646 •••••••••••••••••• 1 

" The Robert 

fitzsimmons 

System." 
75h" Best ..... nd Most Intelli­

gent Method <W PhYSical 

Culture in the W orld. � 

I have perfected .. sensible, modem system of 
PHYSICAL CULTURE. which I teacb by mail. 
It Is original and I know it to be practical , It 
builds up the run-down man. averts nervous 
break.·down, streD�thenB the lungs and wards oll' consumption. It permanently relieves con-
����t�re

c��h���P;:r.�:. and heart tronhle 

Mil iU'UStJrated booklet gWe8 f'Url;her 
parUcular8. Write f01' it to 

The Robert Fitzsimmons 

Institute of Physical Ou ltu re, 
ROBERT FITZS I M MONS,  

Director a n d  General Manager. 

Bensonh urst. New York. 

" WO LVE R I N E "  
Gas and Gaso l i ne  Engines 

STAT I O NARY and M A R I N E .  
"Wolverine" is the only reversihle 

MarineG .. s Engine on the market. 

It is the li ... htest enaine for its 
po.wer. Requires no licensed en· 

gmeer. AbsoluteLy safe. Mfd. by 
WOLVE R I N E  MOTOR WORKS. 

12 1Iur00 Street, 
Grand Rapids, Mich . 

GAS O L I N E  
E N C I N ES 

Marine & Statio nary from 1 -4 to 1 6  H. P. 
A thorouahly satisfactory engine 

at a moderate price. 

Write for catalogue. 
THE C L I F T O N  MOTOR WORKS, 

2S3 E. Clifton Ave., CinCinnati, O. 

� IW f'RANKLIN 
Model Shop 

The Frank l i n  Gas Engine 
One·lInlf 1 I0J"se Power 

worth $1f,Xl complete. W e  sell ali neces­
sary castmgs. materials and detail draw� 
W�:��J�t�s ��� �r!:t��kU���gah\Olr 
horizontal form. .'inished parts sold 
separatel y. Runs by gas or �a8olene. 
r��o�

r
ft��

o
��g.

c
�\�� 9� mechanical 

PARSELL & WEED, 
1:Ol9-181 Weot 8lot 8t., New York. 

"TA N D E M "  and " PE E R L ESS" 

Gas & Gasol i ne  Engines 
Write for particulars 

Northern Engineering Works, 
641 Atwater St., DetrOit, Mich. 

JnJIlNtsMtNE __ 
The most '1�

r
tl.

eJ0
':!rr:.�

tal polish 

io����
a
l�: �et..�ig: :&��:.thing injur-

Produces a wonderfui brilliant lustre 
��ck�l

a:�d ��PKIe:ia IIin. Zinc, Silver, 
A few rubs and the article is hand­somely burnished. 

8im� �g:ns�i! ����:r':.� �n'h"ev::.�rft 
WlIl restore burnt or rusty Nickel on 

Stoves to Its original lustre. Put up in cans at prtces 8S follows : � Pint, 250. 1 Pint, 4Oc. 1 Quart 000. 
If your dealer d<les not keel' ii write 

dlrect to J. C. PA U L  & CO., li9 DearborD St .. ChlCalfo. 
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SH EPARD LATHE CO .. 133 W. 2d St., Cincinnati, O. 

L � .!' J �!rl?t�!o�!!�t�!! IiJ less it includes the famous 

ST I L LSO N W R E N C H  
which i s  particularlr adapted for turnin" out the best 
work without crushtng the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It bas 
many imitations but no equals. See explanatory cuts. ' 
Price list on application to 

W A LWORTH M A N U FACT U R I N G  CO" 
1 28 TO 1 36 F E D E R A L  ST. , BOSTO N ,  M A S S .  

Also for Bromide Enlar!gIn!!.g�,�Q):r.yln:g�,�=��LVilng. 
Intensely brillilwt. very portab e, hurns 
1 cent per h our. Send for lists including St,e .. ,op,tic<)n 
Moving Pictures, Slides and Microscopes. 

WILLIAilIS, BRO WN & EARLE, 
Dept. 6, 918 Chestnut St., Philadelphia. 

Apple Economical Gas Engine Igniters. 
Are positively the best built for 
Stationary, Automobile and 1\1a. 
�ine Gas Engines, either touch or 

· ���rs
s

rn
r�h!Y���f3C'i:re

a
':f ��: 

oiting Dynamos, Magnetos, GO\'. 
ernors, Coils, Plugs, etc. \Vrite for rnted matt£-t. The Dayton 

N!�:����: s�t'�ir�r.:"Ba�.�;�· 
Ohio, U. S. A.  ' 

New YOlk stock carried by 
Philadelphia Office, The Bourse j 

Gas h n! ��tte��Llt �.S!!Td! 
SCription and cash price and get my wondertt?1y "nccess,ful plan. W. M. O S T R AN­

DER, North AmerIcan Bldg., Pbtladelphia, Pa. 
THE B. F. BARNES 

WATER EMERY 

TOOL GRINDE R. 

is the best on the market-bar 
none. No pump to cut out. no 
!Oe��t:�e���;€3utit reo 

a8�i��� 
Tool Grinder should be, and the 
price is right. Details on request 

B. F. BARNES COM PANY, R.ockford, lI1. 

TH E E U R E K A  C L I P  
The most useful article ever in vented 

tor the �urpose. Indispensahla to Law­
yel'S. EdItors. Student.s. Bankers, Insur­
ance Compan ies and b usiness men gen· erally. Rook marker and paper Clip. 
Does not mutilate the paper. Can be 
�

e
%�

e
�i�t��lii �go��!li!�:' !Ta��;r?e;8 

and notion dealers. or by mail on receipt 
of price. Sample card; by mail, free . Man-
¥!i'::'

t
tr:.� W'ox

C
31�'ifI��:::ld��ey' -----

FORGINGS 
for Automobile Running Gear­

Owners of Design Patents a1fordin� 
protection to users. Full line of each 

and every part in stock. 

Gnod. 8trong, 8impie-
for Automobiles. Yachts. Liaht 

'l'raction Purposes, Etc. 

JOHN R. KEIM, Buffalo, N. Y . ,U.S.A. 

TRUSCOTT MARINE 
MOTORS, 

The 8i�ple8t, 
most powerfu l ,  and 

speed g�:.�::.:
t 

engines 
of theh' class u pon 

the market. 
Made Ri ngle, double, and triple 

oyJinder. both two and four 
cyole, ranaing from 1 to 40 H. P. , Catalog f01' the asi<ing. 
Truscott Boat Mfg. COl' 

ST. JOSEPH, MICH. 

T O O L S 
FO R M E C H A N I CS. � Send for Free Cata logue No. 1 6  B .  � 

The L. S. Starrett Co. ,  Athol ,  Mass. ,  U. S. A. 

R ich Handy 
Drawing Outfit It is a time saver for the 

Draughtsman, and an aid 
to .the learner. 

Circulars free. 

{t.,'bca;,*fp��i>i� N.s�!f. 
MACHINf WORK WANTfO 
l!lave

h
y:onr Models of Enaines, etc. , made, and small 

n RC lne Work done in a thorollu;hly equipped ma­
chine shop. Estimates cheerfully &"iven. 

H. B A R TOL BRAZIER, 
Engioe-er and M3.chinist, Manufacturer of Ga!loJiue Vehicles, 

1811·18·15 Fltzwnter Street, Phna�elphla, Pa. 

D L H O L D 'S '"  
S R EAL ESTATE. T R U ST BLDG P H iLA FA 

REGEAIED ICE MACH I NES s, [ [  r R � .,.  '"'. � 
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DIAMONDS 
ON CREDIT 
See How Eoy It Is to Own One: Tbere Is No Belter Investment. 

E.t .. bUoh your credit b, 
?g:�

n
tfe:u�ru�r�:n�';,�O�t!� mond Ring, Broocb, Stud, Locket, Earrings, Cuff Buttons or other article to be selected from our half million dollar stock of Diamonds, Watches and Fine Jewelry. Catalogue 4 B  .eDt .... ee. 

Diamonds wlJl pay at leats 20 per cent. In Increased values 
H'�ll�a�;'st�8,u�1?tCt�III���I��: 
Tnh:[g:[:t t�� ��:��ml��.ent 

You can establish a credit with us that ,ou can use as long 
:�dO�Nh�;f�tt��r &g�Bl!Vrn 
any line of busines.. Good fr.�'!:��� p�l:rI::'I� :&��d; Money tbeworl d over. Your credit Is good with us If your �';,t�n��:d' ��M

o
�:!; t��

n
��l� 

���'iitS�g�ut ��J��r�aYt
e :I�r. UB you can easily settle the question in advance. Ask yourself this question : 

Will I do as I agree and can I 

��;:/��:" lYia��:d�nthl!l to 
It you can answer In the 

affirmative your credit is as 
good with us as though you were worth millions. 
How We Do Business. You select a diamond from 
o�� f�:

a
!���{n�To��

n
if

i
;Jg 

hke the d iamond, the mount· 
��k�

b
: ��iTi aB�s�e��;ile'ril and wear the diamond. Tbe balance we arrange 1n a serlee 

�a��al:;''i,"�Mvij.ym{t,�ts il�eb: 
Guarantee Certificate of value and quality, aud the option of e�cbanglng at full price paid for any other articleor a larger diamond at any time. There are no disagreeable features about our Liberal Credit SYstem, no publlclt" 
:gJ;i�;�in ��cr���a��tti�� 
but a personal business trans· 
action based on mutual conll· 
d'W�

e 
a��

d
tt���!:�:r'house In our line of bUBinesR and one of th .. oldest. (Establl.hed in 1858.) We orig;inated the system of sel l ing d i amonds on easy pay .. ments, and do the largest dia­mond credit busin888 in the world .  Thllre I. half .. mill ion doll ars back of our guaranteel ����: t�':v :�] �t:�� f��tig�� 

iUeRS world, they wi 1 1  refer to 
their Dun's and Bradstreet's 
r�l��g! tg!tm

o
e��i��ir;�nf: �t� 

highest possible to have for 
�:rr:��i

b
���lor��:g:

ed�� _
a

�3 
a�e:�8�n�rl ��ge����;�·acing our diamondD before you for 
,our 8xam ino.tion, it costs YI)U nothing whether you buy or not 
-you get the diamond at once 
and every dollar you pay on it is 
a dollar saved. for diamonds are 
Instantly convertible Into caah the world over at full value. JPrWe handle no Imitation 
dlamondl, Ilothln&, but .enu­Ine stoneI'. Write today for our Illustrated booklet which shows goods, prices, terms and toll partioulars of our Jiberal credit slstem. LOFTIS B ROS. & CO., 

Dept.4B. 101 tn 107 State St., Chicago. U. S. A. 
DlamODd Importen and Burr.Je"ele .... Opp. Marshall FIeld & Co 

V8u USE GR I NDSTONES P 
[1 80 we can 8uppiy you. All sizes 

IDo ll o t e d  and u n m o " Il l ed. always 
kept tn stOCk. R9mem"oer, we make 8 
specialtyof seiectin" stones for all spe· 
mal purposes. 17" Ask for cataLogue. 
The CLEVELAND STONE CO. 

-ot.a..!I';'..io!!�"" 2d Flonr. Wi lsh i re .  Cleveland, O .  

�i :  I � I :1". 
COLD DRAWN SEAMLESS TUBING .  

SHELBY STEEL TUBE C O  •• 

Pittsburg, P ..... 

d U ST 

Ste .... dy L�ht with G .... soline 

16 to a60:Jjghrg::,'a�o •. �he only 
U:l�::'�:. made that give righ t results. 

The )lobart Elc,·trle Mflr. (Jo., Troy, Ohl4,l. 

P U B L I S H E D  

Practical Pointers 
For Patentees 

Containing Valuable lnformatlon and Advice on 
THE SALE OF PATENTS. 

Wu.hing machine, H .  A. Roblnsou . •  ; . . . . .  699, 766 
Water bag, H. H. U pham . . . .  : . . • . . . . . .  699,778 
Water pip,·, W .  Hescbke . . . . . . . . . . . . . . . . 700,088 
Wli tPL' purifyIng apparatus, 'V. C. Clarke • •  609,65:> 
WH t,'r tulle boiler, B. U.  Itust . . . . . . . . . . . . • •  7OU,091 
Wntm' ''whcel, nOll-reverting, J .  '1'. Moate . . • •  699,844 
Welgbing machine, B. H. McHenry . . . . . . . . 700,072 
Well scaling device, tubular, C. F. 

Preslar . . . . . . . . . . . . . . . . . . . . . . . . 699,848, 699,849 
Wheel, C .  L. Horack . . . . . . . . . . . . . . . . . . . . . . . 699,756 
Wheel hoist an() l'est, thimble scrape, nut 

clutch, etc" cOlUuincu, C.  M. Furber . .  699, 671 
W indow, M.  Hub"rle . . . . . . . . . . . . . . . . . . . . . . .  699, 919 
W indow fu sh�lwr, G .  E.  l\(pl il'n . . . . . • .  f • • • •  699,696 
W ire cuttt.'r and. pliers, combined. , P. Bt'oad-

books . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699,832 
Wirp struining aPlluratus, T. Hewton . . . . . .  700,044 
Wh'(.'s, pick-up tongs for liv(�, A.  Ambuhl .  0 700,002 
Wrapping machine, J.  H.  l,'elmlee . . . . . . . . 699,750 
Wl'HllCh. SP(� Pipe wn!llch . 
Wrench, A. li\ G lwlts . . . . . . . . . .  o • • • • • • • • • • •  699,675 
W rench, C. C. LongHrd . . . . . . . . . . . . . . . . . . .  609,692 
Wl'Pllclws, construction of, F. Searle . . . . . 0 . '  699 , 7 1 9  
Xylophone player, I" . H. Goodman . . . . . . . . . . 700,035 

DESIGNS. 
Dresser, C.  M. Kessler . . . . . . . . . . . . . . . . . . .  . . 
�'ringe, W. T. Smith . . . . . . . . . . . . . . . . . . .  . . 
Glass receptaclp, cut, C. V. Helmscbmled . .  
Lamp fixture, T. M .  Jamison . . . . . . . . . . . . .  . 
MOistener, stamp or envelope, M. Ao l\:1c-

Cru,Y . . . . . . . . . . . . . 0 • • • • • • • • • • • • • •  0 • •  o .  
Pin holder, ha t,  E. Buffum . . . . . 0 • • • • • • • • • • 
Rug, E. H. Bennett . . . . . . . . . . . . . . . . . . . . .  . 

Spoon or fork hundle, 1;". H. Pretz . . . 0 • • • •  
Trimming, d ress, G. S .  Hens"\ . . . . . . . . . . .  . 
Veblcle body, J. H. MucAlmnn . . . . 35,909 to 

TRADE MARKS. 
Bituminous composition or cem(mt, Warren 

Brothers Company . . . . . . . . . . . .  38,266 to 
Boilers, anti-jucrustnting compoUlul for 

steam, A. 'Y o Morris . . . . . . . . . . . . . . . . .  0 
Boots antI shoes, l.eathm·, E. S. Woodlmry 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Butter, cheese and eggs, E. F. Duuley . . .  . 

Cigars, cheroots and cigamttes, E. Sl1rungli,  
a firm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  

Cleaning and polishing solutlol), C.  R. Ing· 
ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Confections, chocolat", H. D. Foss & Co . . •  
Corsets, Strousr, Adlf'l' & Co . . . . . . . . . . . . . .  . 
Cotton textiles, including shirtings and 

sheetings, E.  L. Suffern , . . . . . . . . . . . .  . 
Drills, W. H. W isner & Co . . . . . . . . . . . . . . .  . 
�'abrlcs, certuln named, G. Willis . .  38,233 t o  
Fuurics, cOttOll ,  'Yard, Hanbury & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  38,226 to 
Flour, R. K. Allison . . . . . . . . . . . . . . . . . . . . .  . 
Flour, S. S. Pierce Co . . . . . . . . . . . . . . . . . . . .  . 
Food prodncts, certaiu nameu, Buffalo 

Cereal Company . . . . . . . . . . . . . . . . . . . . .  . 
Gas generators, H. Giessnl . 0 • • • • • • • • • • • • • •  
Glass tiles, Solar Prism Co . . . . . . . . . . . . . . . .  . 
Hook and eyes, Maccy HOOK and Eye Co . . .  . 
Insulating tulJes or tubular COlorIngs for 

electric wires, American Circular Loom 
CompallY . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Leather preservative, J. J. Hemh.'rson . . . . o .  
Medicated bathing compounds, J.  Mollnet . .  
Medicinal purposes, oil for, Eskemo 

Cbemlcal Company . . . . . . . . . . . . . . . . . . .  . 

Medicine for cure of rh(.lnmatism, neuralgia 
and headache, R .  C. Knipe & Son . . . . .  . 

Mineral water, E. Dennison . . . . . . . . . . . . . . .  . 
Music boxes, Regina M usic Box Co . . .  38,243, 
Pens, steel, M. Myers & Son . . . . . . . . . . . . . .  . 
Pens, stylograpblc and fountain, J. UII· 

rlcb & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Remedies for certain named diseases, 
Brown Chemical Co . . . . . . . . . . . . . . . . . .  . 

Ribbons, Lion & Wertheimer . . . . . . . . . . . . . . 

Roofing, aspbalt, R. Glendinning . . . . . . . . .  . 

Smull, W. C. Estes . . . . . . . . . . . . . .  38,260 to 
Toilet preparations, certain named, V irgilina 

Manufacturing Co. . . . . . . . . . . . . . . . . . . .  . 

Varnishes, I mperial Varnish and Color Com· 
Wbl�;�:' ';�d ' �igarB: 'M�ii�i �&: 'Eaki� : : : : : :  

LABELS. 

35,912 
35,914 
35,907 
35, 908 

35,906 
35,905 
35,915 
35,904 
35,913 
35,911 

38,279 

38,281 

38, 238 
38,254 
38,253 

38,259 
38,250 
38,237 

38,225 
38,283 
38,236 

38,232 
38,255 
38,256 

38, 257 
38,282 
38,24!l' 
38,239 

38,284 
38,258 
38,248 

38,249 

38,245 
38,251 
38,244 
38,240 

38,241 

38,246 
38,224 
38,265 
38,264 

38,247 

38,280 
38,252 

" Con Keefe Cognac , "  for brandy, C. Keete, 
Jr. . . • • . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . •  9,1a5 

"Cure All Linimen t , "  for liniment, L. E. 
Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . • .  9,141 

HHubart Morrett, " for cigars, A. C .  Hen· 
scbel & Co. . . . . . . . . . . . . . . . . . . . . . . . . 9,1:31 

H M inervallne , "  for hall' tonic, T. N. Bowles 9,140 
"Old Bachelor, " for whisky, P. Barden-

beler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,134 
"Peach Brand, "  for confectionery, .T. M. 

Fries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,138 
"Prepared Co-Co, " for cocon, Farnsworth 

Bros. & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 9,l:n 
" Queen Caroline , "  for ciga rs. Spector Bros. 9, 133 
"Queen Qt1al1t�·, " fot' laundry starch, 

Queen Quality Sta rch Company . . . . . . 9, 1 39 
" Royal Stock , "  for cigars, American Litho-

grapblc Company . . . . . . . . . . . . . . . . . . . . •  9,132 
l iThe Unlqtw Rhpllmnttc Foot Plaster, " for 

plastNs, J. William s . . . . . . . . . . . . . . . . . .  9,142 
l I Unfermented G rupe Juice' , "  tor grape 

j uice, B. Pierce . . . . . . . . . . . . . . . . . . . . . . .  9,136 

PRINTS. 
� �The First Wireless Telf!grn m , "  for n food, 

American Lltbographlc Company . . . . .  . 

l iThe Market Girl , "  for condensed milk, 
Borden ' s  Condensed MlIk Company . . . . .  . 

"Twentieth Century Complexion Beautifier, " 
for a tollet preparation, . D. H. Rowe . .  

A printed copy of the specification and drawing 
of any patent In the foregoing list, or any patent 
In print issued since 1 863, will ·be furnished from 
tbls office for 10 cents, provided the name and 
number of tbe patent desired and tbe date be 
given. Address Munn & Co. , 361 Broadway, New 
York. 

Cana.dian patents may now be obtained by the In· 
ventors for ally of the inventions named in the tore­
going list.  For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC. 

S E W  A G E  A N D  BACTERIAL PURIFICATION OF 
SEWAGE. By Samuel Rideal, Sc.D. 
London : The Sanitary Publishing 
Company, Ltd. New Yorl< : John 
Wiley & Sons. 1901.  8vo. Pp. 308. 

Dr. Rldeal 's book is a very good explana· 
tion of model'n sewage purification by bac· 
terio logical processes. As may wen be im· 
agined, the work conducted In America plays 
no unimportant part in the development of 
water purification. The book is wen printed 
and wen i l lustrated. 

"The Cow Pea" is the title of the latest 
public ation Issued by the Experiment Farm of 
the North Carol ina State Horticultural Society 
at Southern Pines, N. C. This book; neatly 
bound and Illustrated, discusses in plain and 

I17"Send /or DescripUve Circular. concise manner the value and uses of this im· 
portant crop: the cow pea. Every reader can M U N N &. CO. ,. get a copy free by writing to the superlnten· 

Publlehert, �6 1 Broadway. New York. , dent of ExperIment Farm, Southern Pines, N. C. 

" New Sort or Typewriter." 

IGNORE THE PRICE 
i n  passing judgment. The Lambert i s  su�rior to $100 typewnters in all essential points-beau· ty of writmg, speed, uniformity of alignment, ease in ope�ating (learned m a day) , portability, constant readiness for work. 

THE LAnBE�T TVPEWRITE� ·"J!'0i' Almost Everybody." 

To demonstrate its excellence we will send a machine with full equipment to any serious appli· ca.nt for free mspection. \Ve simply require a re­llllttance of $ 1  to cover cost of shipment and show good faith. If the machine is satisfactory pay $19 to express agem and complete purchase ; if not the money :wil} be refunded upon safe return. Fully descrtpttve booklet sent free. LAMBERT TYPEWRITER CO" t 274 BROADWAY, N. y, 

Manufaclory E8tabli8hed 1,.01 .  
LEA D PENCILS, COLORED PENCILS, SLATE 
PENCIL:!, WRITING SLATES, INKS, STATIONERS' 

RUBB E R  GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street. New York. N. Y. 
GRAND P R I Z E ,  H ighest Award , PARIS,  1 90 0 .  

American Yacht and Motor 
Company, 

Builders from a Row Boat to a Yacht 
Cherokee and DeKalb Streets, 

ST. L O U I S,. M O. 

WORK SHOPS 
of Wood and Metal Workers, with. 
out steam power, equipped with 
B A R N E S '  F O O T  P O W E R  
M AC H I N E R Y  _ 
allow lower bids on jobs, and !(ive 
greater proHt on tbe work. Machmes 
sent on trial It desired. Catalog hee. 

W. F. '" JOHN B A R N ES CO. 
Est.abl!"h�d 1812. 

1 999 RUBY ST. , ROCK'O R D ,  I LL. 

New M icroscope for Nature Study 
and for use In the Examination of Ores, 

Metals. Wools, Fibre. etc. 

QUeen Acme No 6 with l Ocular and 
Ing power of abont l!X} d:�in°e����!ll�e�16f 
l�f:re.r.�f;;: :�:�����':.'li�J'��t:e�$'i 3�M� 

W' .4sk !lowr nearest OpUcian for it. 
, Q U E E N  &; C O . , I NC. 

.. ...... Optlca1 and SCientific Instrument Works. 
Write!or Circular. 

101 °3'6b�n:'hul��':, ���a
YO�l!:: 

SELECT A PEN 
Suitable for your handwriting from a sample card of 12 leading num-
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPfNCfRIAN PEN CO. 
349 Broadway, New York. 

Search Liehts, Electric Gall Lilrhter8, 
Automobile Lilrhter •• FREDERICK PEARCE 

216 WILLIAM STREET 

N. Y. CITY 

P n s h  t h e  
U plate " or lev­er, It lights. 
For all nses where candles, 
�':.�E:���:' a�; Electric Searchlieht. 
by mall or express prepaid, Extra batteries, 35 cents. 

Manufacturer of ELECTRICAL, MECHANICAL 
and SCIlENTIFIC A PPARAT IJ IS. Our factory Is e_qulpped with tbe best up·to·date machinery and tools 
��:'��: t:Ei8t

a
bV ��s���:�:�:�Jo�:v:�r��e��� 

dept. Furtber Information on applicatIOn. 

Locomobile aud Gas Money makers for bright people. 
WM. ROCHE, Inventor and Sole Mfr •• 4� Vesey Street. New York, N. Y. 

The "Best" Light 
1:: g�f;'2b��S��E'�

a
���t:.p��t�31���th���� 

its own gas. IIrighter than electricity or 
��;.,�YI:��,r:�!.Ch::R��:.ha8:e����:Yl:: 
Lighted Instan,ly with .. match. Every 
lamp warranted. Agenls Wloled EVlrJWhere. 

" BEST " LIGHT CO. 
87 E, �Ib Slrlll, CANTON. OHIO • .  

Better titan BeUead 

D I X O N ' S  
P I PE-J O I N T  CO M PO U N D. 
Joints can be easily taken apart after years of use 
even when the pipes are rusted. ManUfacturers, 
�:n���j:::iy

e
�:�����n���!����

ors a
\\�o{�:t ��:� 

FAN $199 
Measurement 1 0  I nches. 

Throws :t�cr������ any ,15 
R U N S  BY W AT E R .  Requires but 10 Ibs. water 
fJ'i..�fr'i;o':;�� �oe �;�:fi�t 

Fed by lr; I noh Hole. 
Descriptive Circular free on request. 

AGENTS WANTED. 

RUBBER COMPANY, 

Philadelphia, Pa. 

THE WATERB U RY 
Emery Grinder, 

with adjustable table, for fiat snrface 
grinding and finIshing, and for ordl­
Dary tool grinding. 

W' Send lor Catalogue, 
B L A K E  &; J O H N SON 

P .  o. BOX 7 ,  
WATERBURY, CONN.  

The M E DART 
SYST E M 

of supplying Boat Building Ma­terials enables anyone ordinarily handy with tools, to buHrl boats of the hfgheflt character at one-half 

l::,.b
o
�a��th:;r,'s sailti�'g }�:!t� 

and Row BoatH. 

FRED MEDART, 3646 DeKa�j,b�est.Y��I��· Mo. 
JOSEPH DIXON CRUCIBLE CO. 

Jersey City, N. J. 

LAUNCHES 
Steam & Sai l Yachts, Row Boat., Canoes 

Our Catalolf IIIv. the trnth I. detail 
about the beet boat. bnllt. 

Write for It to-day. 
)U.(JINE BOAT 1II1'G. (JO., 

Bolt 85. Baal ... WI •• 
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H ENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS, 

810 Walnut St. , Philadelphia, Pa. , U.S.A. 
m::r Our New and Remsed Catalogue of Practical and 

SCientific Books, 92 pages, &Va.; a Catalogue of Books on 
Metall1.l1Tgy. Min-inq, Prospectin,g, lYl.:I,neralogy, GeolOflY, 
Assaying. Analysis: etc.;  a Uataioguc of BookJ on Steam 

'E,�J� S�a�tA"1�e..:..""J'�9M�: ;!i1::.t,fl::'�tg:, 
ana our othe;r Oatalog1J..eS and Circulars, the whol.e covering 
every branch of Science applied to the Arts, sent free aM 
free of postage to anyone in 0I1l1J part of the world who 
will furnish his nddress. 

Grasp Ihis 
Opportunil, 

10 Rise 
For ten years we have 
been training ambitious 
men and women to be 
specialists-to 11.11 posi­
tions and to earn sala-
ries beyond the reach of 
ordi:na,rv workers that 

ELECTRICAL ENII  
TAUIHT BY  MAIL. 

Write for o ur  Free lllustrated Book . 
.. CAN I BECOME AN ELEC. 

TR,ICAL EN<UNEER, ? "  
EI::ri�R��w��s�t����a�ifal��i��::i������� 
neering, Mechanical Drawing, at your home by mati. 
Institute indorsed bI: Thos. A. Edmon and others. 
ELEOTRI<lAL ENGINEEIt INSTITUTE, D'pt. A, 240-242 W. 28d St. New York. 

YOUR PAY can be Increased more 
qulckly by us than by any 
one else 11 you will study 
tn some of your spare 

time. We'll hell' yon learn what you need and give you 
the best books free to study from, while giving yon a 
chance to 
EARN MORE WH ILE LEARNINO  
���tJesJl:gfJ:��:,I�r.· �:&l:n:ci�t�tz:Xir:.,� 
ture, Minin&". Metllli lU'II"Y.. juslness. Stenol:­
raphy, Joarnalism, i'BookkeepinK, etc. 

Write for free catalogue 6, with full particulars. 
T H E  CONSOLIDATED S�HOOLS. 1 56 Fifth Ave . ,  N. Y .  

SUMMER SESSION 
NlW YORK UNIVlRSITY -1902. 
Oourses in Ohemistry and Physics. 

For circular ad1j:'iv1!::.tt":ril�i&"hts, New York City. 

P E R FECT · P U M p · POW E R .  
is attained ouly in the 
TABER ROTARY PUMPS 

They are mecbanical 
Simple and durable.WIll 
pump bot or cold finld. 
thin or thick. Requires 

no sktlled mechanic. Most 
power at least cost. All pans Interchan�eable. Made .of 
iron; steel or bronze� Can be 
drlvp,n by belt, motor or en .. 

gine attr.:lhment. Large lllustrated, Oatalogue free . 
TABER PUMP CO.,  3 2  Wells St. ,  Buffalo ,  N.Y. ,  U .  S . A. 

To Automobi l e  Dri vers 
��e�='i��':O! �!:re h�E: 
morereslllent ltlst't:emorellfe 
It has and the more life it pos­
sesses the lon.er It lasts and 
the quicker the wheels turn. 

G &: J DETACHABLE TIRES 
have tbe hip;hest degree of re­
slliency. They are made of the 
best materials and construct­
ed so as to leave the p;reater 
�":th� t�'in��� ���r:i.; 

necessorr. Free descriptive catsJogue on application. 
G & J TIRE CO., INDIANAPOLIS, U. S. A. 

GAS ENGINE DETAILS.-A VALUA-
ble and fuIiy lllustrated article on this subject Is con­
tained in SUPPLEMENT No. 1 292. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

This Carria&"e is Equipped With •••••• 

American Tubular Steel Wheels 
• i.iIIIIIIIIIIIPI. 

AMBIUCAN TUBULA� WHBBL co. 
Dept. C. PlUsbul'lf. Pa. 
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mNTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

Referenoes to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
thougb we eudea '"01' to reply to all either by 
letter or in this depurtment, each must tak� 
his turn. 

.Huyers wishing to purcbase any article not adver­
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

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

Sqientifio America.n Supplements referr(�d to may be 
had at the office. Price 10 cents each. 

Books r�ferred to promptly supplied on receipt of 
price. 

Minerals sent for examination sbould be distinctly 
marked or labeled. 

( 8608 ) A. J. P. write s :  I have seen 
a thermometer with a storm indicator on the 
same perpendicular support. This indicator is 
sealed, so one can turn it upside down without 
spilling the contents. In the bottom of same 
there is a salt, and the rest of the tube is nearly 
filled to the to.p with a liquid. According to 
the condition of the weather, this salt rises 
In the tube, rising nearly to the top, in· stormy 
weather. Now if the tube is sealed, how can 
the pressure of the atmosphere have any ef­
fect on the contents ? Or how can the mois­
ture of the atmosphere communicate itself to 
the salt ? What kind of salt is in the tube , 
Is this a reliable instrument ·/ A. The Instru­
ment you describe Is usually filled with alco­
hol In which camphor is dissolved. The tube 
is then sealed by melting the end of it in a 
blast lamp. After this is done neither the mois­
ture nor the pressure of the air has any effect 
upon the contents of the glass. The heat of 
the a.ir would seem to be the only form of 
energy which can change the condition of the 
contents of the tube. You can determine for 
yourself by observation whether the instrument 
is reliable. We should prefer a mercurial bar­
ometer as a weather indicator. Instruments 
which are affected by .molsture or heat are 
slower than those which respond to the change 
In the pressure of the air, and the weather 
often changes before they show any Indica­
tion of change. 

( 8609 ) B. B. H. asks : 1. Which is 
the best to use in wireless telegra,phy ? A cyl­
inder made of a sheet of co'pper, say No. 12 to 
14, or the sheet of copper straight ? A. Both 
cylinders and sheets are used for sending mes­
sages over short distances by wireless teleg­
raphy. 2. Is a sheet of copper No. 12 to 14 
plenty big enough to use �ith half-inch spark 
coil, where the stations are about 500 feet 
apart ? A. Probabl;Y the size of sheet you 
name will transmit to the distance you wish. 
3. Would it work all right where there are two 
stations about 300 feet apart, for one to use a 
'\i -inch and the other a 'h -inch spark coil ? A. 

The coils at the two ends are not necessarily the 
same in size. They do not work together at all . .  
I f  the smaller coil can transmit its own mes­
sages, It will answer the purpose. 4. How 
many ampere hours are there in a gravity bat­
tery ? How many gravity batteries will it re­
quire to charge a .50-ampere-hour storage cell ? 
Norrie In his book ( "Induction Coils" ) says 
he charged a 50-ampere-hour storage cell with 
five gravity batteries. I s  that possible ? A. 
A gravity · cell has a mean working E. M. F. of 
about one volt, and an average internal resist­
ance of about one-half an ohm. It should de­
liver on a small external resistance about two 
amperes. The number of ampere hours it can 
give depends upon the size of the zincs, and can­
not be told as an absolute amount. Five grav­
Ity cells will yield 2 ¥.. volts, which is the 
proper pressure for charging one storage cell. 
5. Has liquid :3ir ever been analyzed ? If so, 
what were the elements composing it ? A. 
Liquid air does not require analysis. It is or­
dinary air turned into a liquid, and has the 
same composition as any other air-79 �rts 
of nitrogen and 21 parts of oxygen when first 
liquefied. 

( 8610 ) H. G. asks : Am interested in 
wireless telegraphy, and reading about It In the 
September 14 number, want to construct one. 
I would like some Information regarding the 
construction of a colI that woul(l give ¥.. or 
1 inch spark. A. The construction of a good 
coil is to be found in SUPPLEMENT No. 160. 
price 10 cents. This gives a spark somewhat 
longer than an inch, but an excess is better 
than a deficiency of power in doing any work. 

( 8611 ) ·F. X. D. asks : Whether chlor­
ide of gold afte'r having been liquefied can be 
used in the toning bath. Sonre·  time ago a bot­
tle was opened and not sealed properly, and 
now the gold is a liquid. Can it be used in any 
way ? Or must I buy a fresh bottle ? , A. 
Chloride of gold Is a very deliquescent Bub­
stance ; that is, It absorbs water from the air 
and dissolves in It with ease. No harm Is done 
by this. You only need to add water enough 
to the liquid now in the bottle to make the re­
quired quantity, and you can then mix the 
toning bath as If the chloride ot gold were 
Bolld when lOU bepD. 
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WINTON TOURING CAR 
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