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NAVAL BUREAU CHIEFS AND THE SUHA:lilNE BOAT. 

The submarine is one of those devices which have 
suffered from the zeal of its friends, and the naval 
world is just now experiencing the first stages of that 
reaction of sentiment which was bound to follow, 
sooner or later, as the result of the terms of exagger­
ated praise in which the submarine has been spoken 
of, and the claims for unlimited powers of destruction 
which have been made for it. 

Although the submarine has always been more or 
lE;ss in the air, if we may use such a phrase, it was 
not until the last decade of the nineteenth century, 
when the French navy began its series of elaborate 
and very thorough experiments, that the type was 
brought into the extraordinary prominence which it 
now holds. To the naturally sanguine Gallic tempera­
ment the performance of the "Narval" and her sisters 
presented a great opportunity for doubling the offen· 
sive and defensive power of the French navy at a 
stroke and for a relatively small outlay j(jf ,money. 
England, it was argued, might add battleship to bat­
tleship and cruiser to cruiser, at a cost of four or five 
million dollars a ship, but of what avail was it when 
France, for an expenditure of a tenth part of that sum 
per vessel, could people her own and the enemy's har­
bors and roadsteads with a swarm of death-dealing 
underwater craft. In the enthusiasm of the new move­
ment it was natural for newspaper correspondents, 
more or less, and generally less, qualified to write on 
naval matters, to magnify every performance and 
minify every defect of the new craft. 

Ultimately the submarine fever reached this country, 
with the result that we have now some seven or eight 
of these boats, built or building;  and even Great 
Britain, skeptical as she has always professed to be 
of the value of the submarine, has now under con­
struction some half dozen, two or three of which 
have by this time been launched and tried. Ger­
many, indeed, seems to be the only first-class naval 
power that has steadily refused to be drawn into sub­
marine construction. She has none afloat, nor have 
any been authorized. 

It was only a question of time when the inherent, 
and what would almost seem to be the ineradicable, de­
fects of the submarine would become clearly manifest ; 
and to-day we can see a marked reaction from the tem­
porary extravagant favor with which they have been 
regarded. It is but fair to say, just here, that the 
Naval Board of Construction has always been very 
conservative in its attitude toward the submarine ; 
and its members, collectively and individually, have 
always urged that we move slowly in adopting a device 
so radical and largely untried. The fact that we have 
half a dozen submarines already in the navy is due to 
the desire of Congress to have some of these vessels 
included in our fleet. For purposes of experiment and 
further improvements, perhaps, it is as well that we 
possess them ; but when it comes to a question of 
building thirty additional submarine boatFl of the 
Holland type, as is proposed in the bill tcfore tI;1e 
House, it is certainly time for someone wher has tech­
nical knowledge and authority to call a halt. This 
has been done by several of the Chiefs of the Bureaus 
who are opposed to the purchase at this time of any 
more of these craft. Rear-Admiral O'Neil, Chief of 
the Bureau of Naval Ordnance, refers to his opinion 
on submarine boats in general, expressed by him over 
a year and a half ago, and he states that he still re­
gards them as experimental craft, whose utility for 
efficient service has yet to be demonstrated. He con­
siders that the Holland boat does not fulflll all the 
necessary requirements of a successful instrument of 
warfare; and he furthermorll believes that the 
whole science of submarine navigation is yet in its 
infancy, and has not even pa.ssed the experime"atal 
stage. What we have now to do is to develop sub< 
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marine boats having fewer limitations than the HoI· 
land boats, and this· the Admiral thinks can only lJ� 
done by throwing the door open to other inventors. 
Nothing more is needed at present than that the gov· 
ernment give such encouragement as will awaken 
interest in the subject, and induce competition among 
designers and builders in the production of the best 
craft of the type. 

Another strongly dissenting voice is that of Rear­
Admiral Bowles, Chief of the Bureau of Construction 
and Repair, who has submitted a written suggestion to 
the effect that "the Secretary of the Navy be authorized 
to procure four or more submarine boats of the most 
approved design, either by purchase or by construc· 
tion under contract, or in navy yards, provided that 
not more than one of these boats shall be procured 
flOm or built upon designs of the same individual or 
company." It is furthermore suggested that before 
purchasing or contracting for any boat, the Secretary 
of the Navy must be satisfied that such a boat is, or 
will be, more effective as a weapon of war than any 
of the submarine boats heretofore procured or now 
under construction for the navy. It is proposed that 
n sum of five hundred thousand dollars be appropriated 
for this purpose. 

The wisdom of the course outlined by these two 
Chiefs of Bureaus is obvious. The statement of Ad­
miral O'Neil to the effect that the submarine has not 
yet left the experimental stage, is fully borne out by 
such tests as have been made with our naval boats of 
the Holland type ; and we therefore sincerely hope that 
Congress will pass a bill embodying the suggestions 
made by. the Chief Constructor. In speaking of the 
present submarine as experimental, it is not necessary 
to particularize. If  asked to do so, we would refer to 
the one importan

_
t fact that all submarines are "blind." 

When at the surface, the craft can see ; but when it 
is submerged to its working condition. it is as im· 
possible for the craft to see as it is for it to be seen 
by the enemy. Among the many problems awaiting 
complete solution in the submarine, this one of "blind· 
ness" is certainly the first. If  the biII suggested by 
the Bureau Chiefs be passed, we venture to say that 
the experimenting that will follow both by naval men 
and civilians will be directed first and last to this most 
crucial point. 

...... 

:A. DARING INVESTIGATION OF MONT PELEE. 

Interesting reports come to us from Martinique. Prof. 
Angelo Heilprin, president of the Philadelphia Geo­
graphical Society, who has made two ascents of Mont 
PeIee, has just made known the results of his investi· 
gations. Several important discoveries have been made 
which throw light on the nature of the eruption, and 
which expose many of the wild exaggerations that 
always follow a terrible catastrophe. The first ascent 
of the mountain was made on May 31, and the second 
on June 1.  On the first expedition, when the edge 
of the old crater was reached, the party was over· 
taken by a terrific thunderstorm. Clouds of rain and 
steam from the volcano so completely enveloped 
them that they were able to see only a few feet. 
Further progress was impossible, for on account of the 
electrical disturbances their compass refused to work, 
varying as much as twenty degrees to the eastward. 
With great difficulty they groped their way .down the 
steep ridge, slipping at every step ; for the rain­
soaked ashes afforded a precarious footing and threat­
ened to hurl them down the yawning gulfs at each 
side. The terrific detonations heard were supposed to 
be of volcanic and not electrical origin, for when the 
River Fallaise was reached it was found to be filled 
with steam and mud indicating a fresh volcanic dis­
turbance. The party reached ACier, caked with mud 
and much disappointed. Ho}Vever, on the next morn­
ing, Prof. Heilprin was ready for another encounter 
with Mont Pelee. We cannot but admire the bravery 
and devotion of this man who, with his followers, 
twice climbed the angry volcano and who once, by a 
sudden dash during a lift in the clouds of vapor, 
reach�d the very lip of the crater, from which point 
stones could be dropped into the white-hot mass, 200 
feet below. Standing on the very brink of the crater, 
he was witness of a most awful, yet fascinating scene. 
As was to be expected, the principal output of the 
crater was steam, and but for a favorable shift in the 
vapor clouds the party could not have made the valu­
able observations that they did. So far as  known, 
steam is always found in volcanoes, and seems to be 
the main cause of the eruption_ Scientists divide vol­
canoes into two classes : The quiet, characterized by 
a" flow of lava, and the explosive, characterized by 
the blowing out of fragments. Prof. Heilprin states 
positively that no lava has flowed from the crater of 
Mont Pelee. One of the main characteristics of the 
explosive volcano is what is called the "cinder-cone." 
This is formed of material which is cast out and 
which drops back around the orifice from which it was 
thrown, forming a cone. Prof. Heilprin, however, 
states that no such cone was found in this volcano. 
What was taken to be a cinder-cone proved to be but 
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a pile of ejected rocks with no c�ntral vent. Of course, 
in the present condition of Mont Pelee it is impOSSi­
ble to state absolutely that there is no cinder·cone, for 
it was possible to see down only about 200 feet, and 
it is believed that the crater is much deeper than this. 
In shape, the new crater appears like a great gash in 
the mountain, running north and south and expanding 
into a bowl. The fissure runs transversely to the old 
crater, and appears to have nearly rifted the moun­
tain. In the first reports of the eruption statements 
were made that the mountain had be'en reduced to 
one-third its original height. This is now shown to 
be utterly untrue, for from a number of observations 
taken with an aneroid barometer it was found that 
the height of the mountain had remained unaltered and 
that no important topographical changes had taken 
place. The exaggerated reports may have had their 
origin in the fact that a dense cloud of steam normally 
covers the top of the mountain, which might lead to 
the supposition that the mountain was much reduced 
in height. From the investigations made, Prof. Heil­
prin considers violent eruptions improbable. Mont 
Pelee has freed itself of interior pressure, and while 
small disturbances may continue to occur, they will 
probably decrease in frequency and power. However, 
no one can prophesy with certainty on subjects of this 
sort. Volcanic action is  very little understood ; new 
and unexpected phenomena are continually occurring. 
The explosion of flaming gases is  unprecedented, so 
far as known, and was probably the main cause of 
the terrible loss of life. The electrical phenomena 
were also new, though they probably did not play an 
important part in the destruction of the city. S'Peci­
mens collected by Prof. Heilprin show that the light­
ning bolts were small and very intense, penetrating 
the walls of the houses. No other volcano was ever 
so rapid in action, and never before has such a loss 
of life resulted directly from a volcanic eruption. 

• • • •  

THE COMMERCIAL PROSPECTS OF AFRICA. 

The declaration of peace in South Africa, which is  
to  be followed by the reopening of the greatest gold­
producing mines of the world and presumably by a 
general revival of business in that greatest consuming 
section of Africa, lends especial interest to a mono­
graph on Commercial Africa in 1901, just issued by 
the Treasury Bureau of Statistics. The commerce 
of Africa, according to this authority, amounts to over 
$700,000,000, of which $429,000,000 represented the 
value of the imports. About three· fourths of the im­
ports of Africa are through the ports of the extreme 
north and south of the conti:aent, those at the north 
being for the consumption of the more densely popu­
lated regions bordering on the Mediterranean and con­
siderable quantities going to the interior by caravans 
-a large part across the Sahara to the densely popu­
lated regions of the Soudan. At the south, a large 
share of the imports is, under normal conditions, for 
use at the gold and diamond mines, which lie a few 
hundred miles north of the Cape, and are reached by 
railway lines from Cape Colony and Natal at the 
south and from ports of Portuguese East Africa on 
the southeast. 

A very large proportion of the trade of Africa is 
with England. There are numerous reasons for this, 
the most important, however, being that her colonies 
�Cape Colony and Natal--on the south are the ave­
nues through which pass most of the goods for that 
section, and that a very large share of the growing 
trade is also carried by British vessels ; while the bulk 
of the mining, as well as the stock raising and general 
development of that section, is in the hands of British 
colonists or capitalists. In the north, a large share 
of the trade of Egypt is  given to Great Britain, whose 
influence in the management of Egyptian affairs is well 
recognized ; while in Algeria, which has a large trade, 
a very large proportion is  with France, the governing 
country. 

The total recorded imports into Africa, aggregating 
ill the latest available year $429,461,000, were dis­
tributed as follows: Into British territory, $157,575,-
000 ; French territory, $92,004,000 ; Turkish territory, 
$77,787,000 ; Portuguese territory, $20,795,000 ; German 
territory, $8,336,000 ; and in the Congo Free State, 
$4,722,000. Of this importation of $429,461,000, about 
5 per cent'was furnished by the United States, the total 
for 1901 being $25,542,618. Our total exports to Africa 
have grown from $6,377,842 in 1895 to $18,594,424 in 
1899, and $25,542,618 in 1901. This rapid increase is 
largely due to the fact that orders sent to the United 
States for mining machinery and other supplies so 
much in demand in South Africa are promptly filled 
with goods of the latest pattern and most acceptable 
character. 

Africa occupies fourth pla.ce in the list of the grand 
d ivisions of the world in its consuming power in re­
lation to �nternational commerce, the imports of the 
grand divisions according to the latest available figures 
being as follows: Europe, $8,300,000,000 ; North Amer­
ica, $1,300,000,000 ; Asia, $900,000,000 ; Africa, $430,-
000,000; South America, $375,000,000; and Oceanica. 



JUNE 14, 1902. 

$325,000,000. Of this total of $11,630,OOO,geO, the 
United States supplies 5 per cent in the case of Africa, 
10 per cent of the imports of South America, 10 per 
cent of those of Asia and Oceanica, 14 per lent of the 
imports of Europe and 40 per cent of the imports of 
North America, exclusive of the United States. 

Railroad development in Africa has been rapid in 
the past few years, and seems but the beginning of 
a great system which must contribute to the rapid 
development, civilization and enlightenment of the 
Dark Continent. Already railroads run northwardly 
from Cape Colony about 1,500 miles and southwardly 
from Cairo about 1,200 miles, thus completing 2,700 
miles of the proposed "Cape to Cairo" railroad, while 
the intermediate distance is about 3,000 miles. I n­
cluding all of the railroads now constructed or under 
actual construction, the total length of African rail­
ways is  nearly 1 2,500 miles, or half the distance 
around the earth. 

That the gold and diamond mines of South Africa 
have been and still are wonderfully profitable is be· 
yond question. The Kimberley diamond mines, about 
600 miles from Cape Town, now supply 98 per cent 
of the diamonds of commerce, although their existence 
was unknown prior to 1867, and the mines have thus 
been in operation but about 30 years. It is e stimated 
that $350,000,000 worth of rough diamonds, worth 
double that sum after cutting, have been produced 
from the Kimberley mines since their opening in 
1868-69, and this enormous production would have been 
greatly increased but for the fact that the owners of 
the various mines there formed an agreement to limit 
the output so as not to materially exceed the world's 
annual consumption. 

Equally wonderful and promising are the great Wit­
watersrand gold fields of South Africa, better known 
as the Johannesburg mines. Gold was discovered 
there in 1883, and in 1884 the value of the gold product 
was about $50,000. It increased with startling rapidity, 
the product of 1888 being about $5,000,000; that of 
1890, $10,000,000; 1892, over $20,000,000; 1895, over 
$40,000,000; and 1897 and 1898, about $55,000,000. 
Work in these mines has been practically suspended 
during the war ilL progre.ss in that section within 
the past two years. The gold production of the Rand 
since 1884 has been over $300,000,000, and careful 
su rveys of the field by experts show beyond question 
that the gold in sight probably amounts to $3,500,000,-
000, while the large number of mines in adjacent ter­
ritory, particularly those of Rhodesia, whose output 
was valued at over $4,500,000 last year, gives promise 
of additional supplie's, so that it seems probable that 
South Africa will for many years continue to be, as 
it is  now, the largest gold-producing section of the 
world. 

.. �. � .. 

CHEMICAL INDEXING BY THE PATENT OFFICE. 
BY MARCUS BENJAMIN, PH.D. 

During the meeting of the National Academy held 
this year in Washington, several of the visiting chem­
ists examined with much interest the system of index­
ing chemical l iterature now in use in the classification 
division of the United States Patent Office, and their 
appreciation of its value was so great that a brief 
description of that WClyk seems desirable. 

The system is a simple one, and in a general way 
follows the plan used originally by Richter in his 
Lexicon of Carbon Compounds, and later in the well­
known indexes of the Berichte of the German Chem­
ical Society, although it is proper to say that it was 
worked out by Mr. E. C. Hill, of the Patent Office, 
without any knowledge of either of these works and is 
less complex. 

It is  pertinent in this connection to add that Mr. 
Hill has already in a somewhat lengthy paper * ex­
plained his system and described how it is an im­
provement over the method used by Richter and by 
Jacobsen and Stelzner in the Berichte. In this paper 
Mr. Hill advocated the idea of a central bureau in 
Washington, to have for its purpose the supervision 
of the index of chemical literature, and he contends 
that "some such plan properly matured and carried out 
to a successful completion would be wou}!;. worthy of 
the greatest scientific institution of the national cap­
ital, founded expressly for the dissemination of useful 
knowledge, and would be directly in line with their 
publication in past years of· the indexes to the litera­
ture of specific chll'IIiical' bodies, which has so much 
redounded to its credit." It is obvIous that ,he bas 
referred in this quotation to the Smithsonian Institu­
tion. 

The usual library cards are employed, and there are 
two series of these. The most important one is that 
giving the formula, and the arrangement of these is 
governed by the following general rules in the order 
here given: 

1. The number of carbon: atoms in carbon com­
pounds. 

�0J;1 a System of Indexlng Chemical Literatnre; adopted by the 
classi1l.cation division of the United States Patent Office. Journal of the 

AmerIcan Chemical SocIety. xxli. 1900, pp. 478-494. 
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2. The number of hydrogen atoms in carbon com­

pounds. 
3 .  The alphabetical arrangement of the symbols of 

the remaining elements ( including hydrogen in other 
than carbon compound s ) . 

In order to make the treatment perfectly clear, let 
me illustrate the system by taking the compound 
diphenoldiacetonehydrazone, of which the constitu­
tional formula i s  C,2H6 ( OH )  2[N2HC ( CH3 ) 21,. Arrang­
ing the atoms according to the foregoing rules we will 
have as the empirical formula C,sH22N,O" which is 
then written at the top of the card with the reference 
below. In this case the reference happens to be Part 
6 of the third volume of Roscoe and Schor lemmer's 
Treatise on Chemistry, where that compound is de­
scribed as crystallizing "in rhombi� plates, melting at 
200 deg., which are insoluble in alcohol and ether, 
sparingly soluble in ammonia, but readily in caustic." 

The value of this index is clearly apparent. An 
inventor describes a compound of which the empirical 
formula is  as above possessing properties as described, 
and its identity is established at once. A long and 
tedious search among the many volumes of chemical 
literature is unnecessary, for in five minutes the card 
tells the exact facts in the case. These formula cards 
begin with compounds containing one atom of carbon 
and extend through many thousands until an end is 
reached with the formula CS6,H'363CuN2230"sS" repre­
senting one of the blood pigments, known as homo­
cyanin. 

The second series of cards comprises those on which 
the name of the compound is given with a cross ref­
erence to the formula; thus, for instance, there is a 
name card for "acide acetique" with reference to the 
formula C2H,O" 1. e., acetic acid. The chief value of 
these cards is to catch special or uncommon names 
that might otherwise escape the attention of the ex­
aminer. 

The books already indexed are nearly fifty in num­
ber, and include such important works as Rpscoe and 
Schorlemmer's valuable ,Treatise on Chemistry, the 
various text books by Ira Remsen, the SCIENTIFIC 

AMERICAN Cyclopredia of Receipts, Notes and Queries, 
the several indexes to chemical literature published 
by the Smithsonian Institution, and many special 
works on technology, as well as the letters patent 
issued from Class No. 23, on chemical, and Sub-Class 
No. 24, on carbon compounds of the United States 
Patent Office. Many of these books have been indexed 
page by page, while cards from the others have been 
made up from the indexe's only. 

Work is now being done on the collective indexes 
of the Chemical Society of London, and on the col­
lective and annual indexes of the Society of Chemical 
Industry. Already more than 200,000 cards have been 
made, and it is easy to see that the references will 
reach into millions before the work is  brought up to 
date. 

It is a special pleasure to call the attention of the 
readers of the SCIENTIFIC AMERICAN to this valuable 
work, which was undertaken by Mr. Edwin C. Hill 
some three years ago, and to whose active interest 
and belief in its utility the world at large owes a debt 
of gratitude. Mr. Hill has been fortunate in receiving 
the hearty co-operation of his immediate superior, Mr. 
Frank C. Skinner, chief of the classification division, 
and Commissioner of Patents Allen, who is constantly 
on the alert to introduce improved methods in the 
Patent Office, has given this index his cordial support. 

.... , .. 
SINKING A SHAFT BY FREEZING. 

An interesting experiment with the freezing sys­
tem of shaft Sinking is being carried out at the Wash­
ington Colliery in the North of England. This proc­
ess, the patent of Messrs. Gebhardt and Koenig of 
Nordhausen, has been found indispensable for sinking 
a shaft where the peculiar conditions of the soil, 
such as sand or sliding clay, prevent the shaft be­
ing sunk in the ordinary way.'  At thi� Wllshington 
CoUiery, when operations were commenced for sink­
ing the shaft, . it was discovered after the surface earth 
had been removed, that the next geological stratum 
consisted of wet and "quick" sand. Had attempts 
been made to bore the shaft through such a stratum 
as this by conventional. means, the water would have 
penetrated into the hole, and the sides would have 
fallen in .. endangering the lives of the artisans below. 
Also, if pumping had been tried, the pumps wouid 
have brought ·away sand as well as water, and thus 
have caused a still greater collapse. The bed of sand 
is 80 feet in thickness, and is followed by 30 feet. of 
bowlder clay. 

The "freezing" process consists in freezing the sand 
around the shaft ring until it becomes perfectly solid .  
When the site of the shaft was decided upon, a 
ring pierced with twenty-two holes was bored in the 
ground, the diameter of the ring being 22% feet. 
Into each of these holes an iron pipe was placed, hav­
ing within it a copper tube, with a perforated bottom. 
A freezing mixture comprising brine of chloride 'of 
magnesium 26 per cent, cooled by means of the lique­
faction of ammonia, was run into the copper tubes, 
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passed through the perforated bottoms into the iron 
tubes-which were closed at the ends-and passed 
back to the tanks, so that a constant circulation was 
kept up. The temperature of the brine was 20 degrees 
below zero, and this had the effect of freezing the 
ground· around the pipes so solid that the result was 
a circular wall of frozen sand as  hard as rock. The 
excavators then removed the soft sand inclosed by the 
frozen wall, chipped the wall in to the form of a per-

. fect circle, put up a temporary "tubbing," and so pro­
ceeded downward. The ground took seven weeks to 
freeze. 

The wall was approximately 10 feet thick at the 
end of seven weeks' freezing, and 4 feet of this is 
being chipped away, leaving 6 feet remaining. As 
the hole deepens, the pipes are carried down with it, 
and the wall, once frozen, is to be maintained in this 
condition until the stone head is reached. Then it 
will be replaced by a brick wall, or rather by two 
brick walls, with a brine mixture between them. By 
the employment of this method, pumping is dispensed 
with. No water can get through the frozen area, and 
it is  as safe from collapse as if  it were the solid rock. 
The opening of the shaft is completely covered up, and 
trap-doors are provided for the passage of the ex­
cavated earth and workmen. The interior of the shaft 
at the working face is i llumined with electric light, 
and the cold is intense. 

... " . 
PRELIMINARY WORK ON THE $3,000,000 GOVERNMENT 

CONTRACT IN THE PHILIPPINES. 
BY A. W. CLAPP. 

The government contract awarded a short time 
ago to the Puget Sound Bridge and Dredging Com­
pany for the improvement of the harbor of Manila 
and the building of a complete coaling station at 
Cavite is  one of the largest contracts of its kind ever 
given to a single concern. Three contracts in num· 
ber, aggregating about $3,000,000, were awarded. That 
of the improvement of the harbor comprises two con­
tracts amounting to $ 2,500,000, while the third and 
smaller one is for $600,000. 

Harbor improvements comprise the dredging of that 
portion of Manila Harbor at the mouth of Pasig River, 
4,500 feet wide by 8,011 feet in length; in other wordS, 
the removal of over 5,000,000 cubic yards of material; 
the building of 8,000 feet of stone breakwater, the top 
of which will be finished with a capping of concrete; 
the building of 4,500 feet of rough stone with no finish 
along the front of the walled city, following the con­
tour of the famous Malacan drive. 

The smaller contract is  for the construction of a 
coaling station located at langlei Point in the vicinity 
of the arsenal at Cavite. The principal work here is 
the building of mammoth steel coal bunkers, for which 
4,500 tons of structural steel, 3,500 piles, 500,000 feet 
of lumber, 50,000 barrels of cement and a large amount 
of rock from the quarries will be used. 

The p reliminaries for this work, before a yard of 
rock can be laid or a foot of earth dredged, are fair­
sized contracts in themselves. First the company 
has established headquarters at Manila, near which 
are the company's ship yards. Here will be built a 
fieet of a dozen scows and a steel launch which will be 
used to tow the stone from the quarries across the 
bay. These barges will be 125 feet in length.. The 
dredge will be shipped from the United States and 
put together at the yard. It will be a suction dredge 
built of steel. 

Across the bay, 30 miles distant, are the quarries, 
where a large plant has been constructed. An aerial 
tramway, with a 1,000-foot span, extends across a 
small stream, by which barges. are loaded. The tram­
car can transfer 1,000 tons of rock every 24 hours. 
In all, 240,000 tons of rock are to be taken from this 
quarry and towed a distance of 30 miles across the 
bay to Manila. 

A large wharf has been built at the quarry, at which 
vessels can land. Besides this, roads 'have been con­
structed and a water supply established. These im­
provements, with drilling, hoisting and engines, will 
cost in the neighborhood of $400,000. 

The plant for work on the coaling station will cost 
about $75,000. Here will be established a ship yard, 
where more scows will be built as well as a small tug. 

In the construction of the wharves, barges and ship 
yards and work of all, kinds, a million and a half feet 
of lumber have been used, besides many thousands of 
piles. All lumber and piling· is of Douglas fir, and 
was shipped from Seattle. All h;udware and groceries 
for the subsistence of the two camps have also been 
shipped (rom that 'point. The company will also have 
all coal used on the entire contract shipped from the 
United States. 

When all preliminaries are completed work will be 
pushed as fast as possible. With the building of the 
breakwater in Manila Bay, which was commenced by 
the Spanish government and left half finished, the 
harbor will be one of the finest in the Orient. As the 
Pasig River' is crowded when heavy storms are raging, 
as well as the bay, the breakwater constructed will 
give a refuge to all ocean-going craft of the world. 



J[OVING A LABGE BAILWA'f BBIDGE. 
The Pittsburg, Fort Wayne & Chicago Railroad 

crosses the Allegheny River at Pittsburg on a bridge 
of the old-style lattice-work construction. The com­
pany has decided to replace it with a structure of the 
"oouble-aeck" pattern, which will be used for a railway 
and highway. It is to be erected upon the original 
piers of masonry. To prevent interrup-
tion of train service, it  was decided to 
construct wooden piers and move the 
present bridge upon these. Although the 
mass of metal weighed over 2,000 tons, 
the actual time of removal occupied less 
than half a day. The Pittsburg section 
had to be changed 23 feet, and the AlIe-
gheny section 48 feet. The bridge was 
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ment of India has offered rewards, or "head money," 

for the destruction of venomous serpents. Notwith· 
standing the payment. of large sums for this purpose, 
however, neither the supply of snakes nor fatalities 
from their bite seem to have decreased. During the 
above-mentioned decade the number of snakes ( polsoll­
ous) killed varied from 212,776 to 578,415 annually. 

notably Martinique and St. Lucia, contains a number of 
pit vipers, the largest and most formidable known. 
The terrible fer de lance (Trigonocephalus lanceolatus) 

is confined to the islands, where a bounty has had little 
or no effect in diminishing its numbers. It i s  regarde·d 
with the utmost fear by the natives. The mortality 
from snake poisoning in Africa, Australia, and tropical 

America is not specially recorded. While 
it is known to be small in comparison to 
that of India it is still considerable, ac­
cording to the reports of travelers and 
notices in the public prints. The fer de 
lance alone, in the West Indies, is the 
cause of many deaths annually. 

moved in a manner somewhat similar to 
that used in moving a house, a system of 
rollers being used. There was a set of 
these rollers at each end and at each 
pier. Beneath the rollers were placed a 

number of pieces of ran, and between the 
bottom of the bridge and the rollers, rail 
was also used. Three hoisting engines 
and rope and pulley-blocks pulled the 
bridge to its new position, and had not 
extraordinary precaution been used, it 
could have been moved in much less time. 
The bridge was moved about five teet 
at a time, and then given a thorough ex­
amination before being moved again. 
This operation was repeated until the 
bridge reached its new bed. 

One ot the Powerful HoistiIig Engines Used in Pulling the Bridge to Its New Position. 

In our own country we have four gen­
era of venomous serpents, as follows: The 
rattlesnake proper (Oro talus) , the copper­
head, and the moccasin (Agkistrodon), 

the coral snake (Elaps), and the ground 
rattlesnake (Sist1rurus). Of the former 
there are several species, and at least 
two of the coral snake. The huge dia­
mond rattlesnake (a. adamanteus) and 
the copperhead (A. contortrix) are the 
most deadly. The former species of rat­
tlesnake is undoubtedly the cause of more 
deaths from snake poisoning than any 
other in the United States .. This is due 
to its large size ( not infrequently seven 
feet in length and three inches in diame· 
ter ) ,  and to the great length of its fangs 
and the copious amount of venom in­
jected into its wounds. There are no 

Structural ironworkers to the number of 100, and 
150 carpenters, were used on the work, and after tlie 
removal had been accomplished, about 125 men 
changed the network of the tracks and switches at 
each end of the bridge by shifting them with crowbars. 
This part of the work took more time than the mov­
ing of the bridge. The plans were carried out under 
the supervision of Engineers G. H. Mitchell, of the 
American Bridge Company, and 
Thomas Rodd, of the Pennsylvania 
Company. 

••• 
M:ortality FroID tbe Bite of 

Poisonous Snakes. 

BY CHARUC8 H. COE. 

\ _._._\ 

France has had a similar experience in this latter 
direction. In three departments, or counties, a premi­
um of 25 centimes was offered for the destruction of 
vipers, which reptiles were responsible for many 
deaths. According to official reports, the number of 
snakes. killed in one year ( 1864 ) was 1,934, while in 
1890, twe];\ty-six years later, 67,620 vipers were de­
destroyed, or a total of 294,577 during the whole period. 

'- '--

NOTC ..... 
-- INDICArtS LOCATION or OLD 8RID'l ANOP'lRS 

HOfJQEN �VPPDRT.s AND PftC�CNT lOCATION orQ.e,.p 881Q'11 

means of ascertaining the annual mortality from snak(' 
poisoning in the United States. It is not large, and 
fatalities are now mainly confined to the South and 
the West. In these sections the country newspapers 
contain occasional reports of death s  from this source. 
Perhaps the total number would not exceed fifty. Not 
a year passes without one or more deaths from rattle­
snake poisoning in the State of Florida. During six 

years, without the facilities of carry· 
ing on a systematic search, the writer 
came across and preserved eight news­
paper notices of well-authenticated 
deaths in the State from this cause. 
Three of these occurred in 1897. Per­
haps 30,000 would be a fair estimate of 
the world's annual death-rate from the 
bite of venomous snakes, notwith­
standing the long and practically 
fruitless efforts of science to discover 
an antidote. 

The mortality throughout tke world 
from the bite of poisonous snakes is 
unknown. From partial statistics, 
however, covering many years, some 
idea may be had of the number who 
met death in this terrible manner. Diagram Showing Hoisting Engines and Cables, and Old and New Positions of the Bridge. • •• 
India re]1orts a death rate from this 
cause that is appalling to contemplate. There are 
many species of venomous serpents within her border;;, 
but only five are especially destructive to human life. 
'l'hese are as follows: 

The cobra de capello (Naja tripudians) or hooded 
snake; the hamadryad (Ophiophagus elaps); the krait 
(Bungarus caeruleus); the kuppur (Echis corinata); 

and the chain viper (DabOia russellii). The cobra is 
C:lillmOn through�ut the country; its cast-off skin has' 
eVQn b e e n  

I n  both cases, instead o f  diminishing i n  numbers, the 
snakes seem to have actually increased under the 
bounty system. It has been stated that in some lo­
calities the people have resorted to breeding certain 
poisonous snakes for the sake of the rewards offered. 
The truth of this oft-repeated assertion is very doubt­
ful, however, especially in regard to the former coun­
try, where the reptiles are so numerous that their cap­
ture is  effected with little difficulty. 

Bologna has been having a sensation 
in the rumor that its great leaning tower, the pride of 
the city, is weakening, and may fall, says the New 
York. Tribune. This has caused so large an influx of 
vi�itors that it is said that the hotelkeepers !Day not 
be wholly guiltless in regard to the rumor. The city 
has two of these square towers, the Asinelli, which is 
315 feet high, and was erected in 1109, and its rival, 
the Garisenda, which was built one year later, and was 
originally much higher, and is rendered peculiar by 

its decided,in' 
found at an 
altitude of 8,-
000 feet in the 
H im a 1 a y­
an Mountains. 
The others are . 
more or ·less 
common, a. c, 
cording to lo­
cality. In a 
small division 
of this vast em­
pire, contain­
ing only 13,855 
square miles 
(only a little 
more extensive 
than the State 
of Maryland ) ,  
and a popula­
tion of 7,000,-
000 souls, more 
than 1,000 per­
Eons, accord­
ing to the Re­
:'ort of the 
C o m  m i s-

MOVING THE PITTSBURG, FORT WAYNE & CHICAGO RAILROAD BRIDGE AT PIT TSBURG. 

c l i n a t i o n  to 
one side. It .is 
now only, 153 
feet high, the 
width of one 
side is 23 feet, 
the walls at 
the base are 6 
f e e  t 6 inches 
thick, vi h i 1 e 
higher ulf they 
are 4 feet 9 
i n c  h e S. Its 
origin is 'some­
what dbscure, 
but it was cer­
tainl1· . intend­
ed ttY· 0 u t d 0 
t h e Asinelli, 
and 'both were 
for·'retreat in 
trou b l o u s  
times. S o  m e 
say the orig­
inal intention 
was to make 
It lean, but 

sioner of Burdwan, annually die froin snake poison­
ing. When the extent of the country (1,560,159 square 
miles) and its immense population ( nearly 300,000,000 ) 
is taken into consideration, together with the state­
ment just made, it will not surprise the reader to learn 
that an average of 20,000 persons annually succumb 
to venomous snake bites in India alone. The actual 
number of deaths during the decade 1880-1890, accord­
ing to the latest available statistics, varied from 18,670 
to 22,48� per year. For many years past the govern-

In North and South Africa there are several highly 
venomQus species, the most dreaded being the African 
cobra (Naja haja) , the spitting snake (Sepedon haemc 

achates), and the sheep stinger (Oausus rhomblatus). 

Australia has about twenty poisonous species, five of 
which are extremely deadly. Among the latter 
are the brown-banded snake (HoplOcephalus curtus), 

the brown snake (Diemenia superciliosa), and the 
black snake (Pseudechis porphyriacus)_ Tropical Am­
erica, including several islands in the West Indies, 

others contend that either the groun(]\ 'has settled or 
there was a defect in the engineering. This unique relic 
was so little thought of by one of its late possessors 
that it was sold for 220 lire, something less than $44. 

....... 
The American Museum of Natural History recently 

acquired a.group of five caribOU, Which hail from the 
Barren Islands of Alaska, and are' of an entirely new 
species. These rare animals were brought·homeby the 
Andrew J. Stone expedition. 



THE ELECTRIC ROAD OF BERTHOUD.THOUNE, 
SWITZERLAND. 

During the course of the year 1899, a road was 
opened in Switzerland, between Berthoud and Thoune, 
which, like the mountain lines of Gournegrath and· 
Jungfrau, uses as a motive power the three-phase low. 
tension electric current. The road, which was built by 
Brown, Boveri & Co., is essen· 
tially one of standard dim en· 
sions, and operated practically 
under the same conditions as 
a steam line. For that reason 
the results which have been 
obtained during the two years 
of service should prove of no 
little interest. 

The total length of the line, 
which is a single-track road, is 
40 kilometers ( 24.8 miles ) .  
Starting at Berthoud ( Burg­
dorf ) ,  a station on the Berne­
Olten line, the road follows the 
Emmenthal Railway for a dis­
tance of 7 kilometers ( 4 .3 
miles ) to the station of Hasle­
Ruegsau. At Konolfingen it 
crosses the Berne·LuC€rne line, 
and finally connects at Thoune 
with the road running from 
Berne to Interlaken. 

The maximum grades have 
been fixed at 25 millimeters 
per meter ( 0.98 inch per 3.26 
feet ) .  The minimum radius of the curves is 250 meters 
( 815  feet ) . 

The current is generated at Spiez by a hydro-electric 
plant connected with sub-stations, distributed along the 
line at intervals of 3 kilometers ( 1.8  miles ) .  Three­
phase current is fed to these stations under a tension 
of 16,000 volts, and is stepped down to 750 volts to the 
line conductors. The passenger rolling stock is com­
posed of six auto-motor coaches 
each weighing 32 tons empty, and 
of ten ordinary passenger cars. 
Freight is transported by means of 
sixty cars of the ordinary type and 
two electric locomotives. 
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45 meters apart. Wherever a highway or a railway 
is crossed, this distance has been reduced as far as 
possible in order to avoid the use of guard nets. 
Wherever a railway is crossed, netting is used. 

The wires are secured to the necks of the insulators 
so that they face the post. Hence, in case of a rup­
ture, the wires will fall upon the framework of the 

LOCOMOTIVE WITH BODY AND MOTOR·CASINGS REMOVED. 

posts. Posts which are situated at curves are pro­
vided with frames of iron, which serve to prevent the 
wires from falling to the ground. The· insulators are 
of the double-bell type. At intervals of five posts 
horn lightning arresters are employed. 

It has been said that the wire of which the high­
tension line is composed has a constant diameter of 5 
millimeters. The lines which supply the transformers 

are composed of wires 4 millimeters in diameter. The 
longest of these lines measures not less than 750 
meters (2,450 feet) . 

The transformer sub·stations, which number four­
teen, have been located, so far as possible, in the 
vicinity of stations, in order that they can be more 
readily inspected from time to time. The average 

distance lJetween such stations 
is 3 kilometers ( 1.8 miles ) .  The 
first and last sub-station are 
each situated about 500 meters 
( 1,630 feet ) from the terminals 
of the line. 

The transformers of the sub­
stations have been proportioned 
on the assumption that there 
would never be more than one 
train on the same section of 
road. The calculations made, 
which allowed for grades, gave 
different results for different 
sub·stations. It was, therefore, 
decided to adopt one type of 
transformer for the purpose of 
avoiding too great a complica­
tion. 

Each sub-station contains a 
450-kilowatt transformer, which 
is of sufficient power 'to drive a 
double train. 

One of the terminals of the 
secondary winding of the trans-
former is directly connected 

with the rails of the line by means of a wire 8 milli­
meters ( 0.3 inch ) in dEmeter. The two other termi­
nals are directly connected with a small switchboard 
inclosed in a sheet metal casing, secured to two wooden 
posts planted on the other side of the road. By means 
of this little switchboard, which is provided with the 
usual

· 
circuit-breaking and measuring devices, the 

wires conveying the current to the motors of the cars 
can be placed in connection with 
the secondary winding of the trans­
former. Adjacent to the station 
containing the transformer which 
furnishes power to the line are two 
posts, which support the transform­
ing device, which is connected with 
the lighting circuits and which is 
directly supplied by a high-tension 
feeder. Some of the lighting trans­
formers are, however, fed by 
the line. The two posts upon whiGh 
the lighting transformers are car­
ried are provided with 'a high-ten­
sion switch, by· means of which cir­
cuits leading to the transformer sta­
tions can be broken. 

The high-tension line is protected 
by horn lightning arresters. 

The Spiez central station, which 
is  situated on the shores of Lake 
Thoune, derives its water power 
from. the falls of the Kander fiow­
ing into the lake. Part of the Kan­
der River is diverted by means of 
a canal running along the falls for 
a distance of 680 meters ( 2,217 
feet ) . The canal communicates 
with a tunnel 860 meters long 
( 2,721 feet ) ,  at the entrance of 

which is  a gate. The total head of 
water is 63 meters ( 206 feet ) ,  from 
which it follows that about 5,500 
horse power is generated. Hori­
zontal, Escher·Wyss turbines to the 
number of six, each of about 900 
horse power, are directly coupled 
to three-phase alternators of the 
Brown·Boveri type. The speed of 
these alternators is 300 revolutions 
per minute. The tension of tho 
current which they generate is 
4,000 volts, which is afterward 
raised to 16,000 volts by m eans of 
static transformers. The high-ten­
sion conductors extending from 

A LOCOMOTIVE OF THE BERTHOUD·THOUNE ELECTRIC ROAD. 

The trolley wire by which the 
cars are driYen is composed of two 
copper wires 8 millimeters in di­
ameter. These trolley wires are 
susll€nded froIL insulators which 
have re�lsted a tension of 6,000 
volts, and also from ball insulators. 
The transverse wires, by which the 
different parts of the line are sup­
ported, are composed of steel wire 
6 millimeters ( 0.23 inch ) in diame­
ter. The transverse wires are sus­
pended from the post by means of 

the central station to Thoune 
are secured to metallic sup­
ports embedded in blocks of 
concrete spaced 50 meters ( 16� 
feet) apart. These high-ten­
sion conductors are composed 
of three copper wires having a 
constant diameter of 5 milli· 
meters ( 0.2  of an inch ) for 
their entire length. The same 
supports likewise serve as a 
fastening means for various 
feeders for power and lighting 
purposes. 

Throughout the entire length 
of the line the feeders for the 
cars are supported simply by 
pine posts injected with zinc 
chloride. The posts are about 
8 meters ( 25 feet ) high and are 
spaced 45 meters ( 146.7 feet) 
apart. 

The height of the posts for 
the high·tension conductors has 
been so chosen that the lower­
most wire is never less than 6 
meters ( 19.5 feet) above the 
ground. The posts are placed Ali AUTOMOfOR COACH OF THE BERTHOUD-THOUNE ELECTRIC ROAD. 

hangers, of such construction 
as to permit a play of 30 centi­
meters ( 15.7 inches). 

As we have already seen, the 
trolley wire is divided into five 
sections, separat� from each 
other by sectionAl insulation, 
whereby it is possible to cut 
out one section whenever it is 
necessary to make repairs. 

As a general rule, the trans­
verse wires are s:tced about 35 
meters ( 104.8 feet ) apart. This 
distance is reduced at highway 
crossings, in order to attain 
gr�at safety, On curves the 
distance has also been de­
creased, in order to prevent the 
trolley loop from leaving the 
wire. 

For the return of the current 
a method of connection has 
been devised by the engineers 

of the Brown-Boveri Company, 
which consists in making use 
of fish-plates to conduct the 
current to the rails. As a mat­
ter of fact, this system 01. re­
turn has been long used iD 



England and in the United States in a somewhat dif· 
ferent form. 

The rolling stock of the road consists of motor cars, 
electric locomotives, ordinary passenger coaches and 
freight cars. The motor cars have a seating capacity 
of 66, and are divided into first and second-class com­
partments. Each motor car has a hauling capacity of 
20 tons at a speed of 3 6  kilometers (22.4 miles) per 
hour, on a 25-millimeter grade. The weight of each 
nwtor car· is  32 tons. The body, which has a length of 
16.3 meters ( 53 %  feet ) between the buffers, is  carried 
on two bogie trucks separated by a distanee of 9 %  
meters ( 30.1 feet ) .  Each axle carries a motor o f  6 0  
horse power, with a speed of 6 0 0  revolutions per min­
ute. The total weight of electrical equipment of the 
motor car is about 10 tons. Each motor alone weighs 
1,500 kilogrammes ( 33,000 pounds ) .  The electrical 
equipment of these cars, besides four asynchronous 
motors of 16 horse power, comprises two controllers; 
four variable resistances disposed transversely under 
the bodies between the bogie trucks; one controlling 
device for these resistances; four trolley loops; two 
sheet-metal boxes inclosing each four lead fuses, con­
veying current to the motors ; one 18-kilowatt trans­
former to step down the current from 750 to 100 volts, 
for heating and lighting the car ; one box containing 
fuses for the transformer ; one compressor driven by a 
four horse power motor supplied with current at a 
hundred volts ;  one automatic circuit breaker for the 
motor of the compressor; six electric lamps for regular 
outside lighting ; ten lamps for interior illumination; 
fourteen electric radiators for heating; six heat regu· 
lators ; and one small switchboard carrying the 
switches controlling the radiators and the lamps, as 
well as the lead fuses of the motor of the compressor. 

The three-phase motors employed have eight poles, 
with a fixed field magnet and movable armature. The 
winding of the field magnet comprises fifty-one turns 
for each phase. The resistance of the winding of a 
phase is 0.71 ohms. The winding of the armature com­
prises eight turns per phase, and the resistance of the 
winding for each phase is  0.0153 ohms. When the 
armature turns with a speed equal to that of the gen· 
erating dynamo, the number of revolutions is 60 per 
mi nute. The four field magnets of a car are mounted 
in parallel in the circuit conveying the current. The 
four armatures are connected with four independent 
rhe-ostats located beneath the car and regulated simul­
taneously by the controllers. These rheostats are used 
at the moment of starting. In order to cut out a motor 
the two corresponding circuit breakers are operated. 

The trolley loops are of rather novel form. They 
consist of two frames placed side by side and carefully 
insulated from each other. '  That portion of the loop 
which is  subjected to sliding . friction is made of a 
highly polished brass tube triangular in cross section. 
By a single rotation of 120 degrees the surface of con­
tact can be changed. 

Each motor car is  equipped with a Westinghouse 
air-brake as well as the usual shoe-brakes, which latter 
serve not only to check the speed on down grades, but 
to bring the car to a stop. In order to check the car 
on down grades, the motors themselves are used ; for 
when the number of revolutions exceeds that required 
for perfect synchronism a braking action is obtained. 

The locomotives employed for the haulage of freight 
trains are carried on two axles. Their weight is about 
30 tons each. 

The locomotives are provided with sills similar to 
those of steam engines. By reason of the compara­
tively large amount of space taken up by the two 
motors, which are each of 150 horse power, it was 
found impossible to mount them in the usual way. 
They were, therefore, disposed outside of the two sills. 
The method employed to transmit to the axle the 
movement of the common shaft of the two motors is 
original. Beneath the motor shaft, which is equidis­
tant from both axles, is an auxiliary shaft, which car­
ries two gears meshing with two pinions keyed on the 
motor shaft. These two groups of gears and pinions 
constitute a variable speed gear. The auxiliary shaft, 
which turns at the same speed as the axles, transmits 
to them the movement of the driving shaft by means 
of four connecting rods. Counter weights carried on 
the auxiliary shaft balance the rods and lessen the 
perturbations due to the inertia of the parts. 

This arrangement of the motors may, at first sight, 
seem open to criticism. It must, however, not be for· 
gotten that the locomotive is intended to be u sed for 
the haulage of heavy freight trains at fairly high rates 

of speed. 
The speed of the motors is 300 revolutions per min· 

ute. Two changes of speed are obtained by cutting 

out one of the trains of gears. 
With the motors developing a speed of 300 revolu­

tions per minute, the normal speed attained is 33.6 
kilometers per hour ( 21.6 miles)  with a high-speed 
gear. By throwing in the other train of gears, the 
speed is reduced one-half. In this latter case double 
the load can be hauled . The throwing in of the gears 
cannot be accomplished while the train is in motion. 

Each locomotive is equipped with two controllers 
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similar to those to be found on the auto-motor passen· 
gel' cars. Starting is effected by the interposition of 
resistances, which are cut out when the speed has risen 
to a certain point. The electrical equipment of these 
locomotives is almost exactly similar to that of the 
auto-motor passenger coaches. 

The length of a locomotive from buffer to buffer is 
7.8 meters (25.58 feet ) ;  the diameter of the wheels is 
1.23 meters (4 feet ) ;  the total weight is about 30 
tons, about 10 tons of which fall upon the electrical 
equipment. 

Like the coaches, the locomotives are equipped with 
Westinghouse brakes. The air is compressed by a 
small !.lump driven by a four horse power motor. The 
starting resistances of the motors are inclosed in a 
cylindrical casing. 

From all accounts the road has been very success· 
fully operated at a comparatively low expense. The 
road is still another instance of the successful adapta· 
tion of the polyphase current to electrical traction. 

• • • 

THE :BROOKS COMET OF 1902. 
BY DR. WILLIAM R. BROOKS, F.R.A.S. 

Announcement of the discovery of this comet on 
April 14  was duly made in the SCIENTIFIC AMERICAN. 

The writer was engaged in sweeping the eastern morn· 
ing heavens with the ten-inch equatorial telescope of 
this observatory, when the comet was discovered near 
the northwest corner of the great Square of Pegasus. 

It is a curious fact that this comet .was found in the 
same telescopic field in which ,my comet of February 
23, 1883, was discovered, that, however, being in the 
evening sky. This is, of course, simply a coincidence, 
and does not indicate that the two comets are identical, 

or indeed, have any relation to each other. 
The appearance of this latest comet is well shown in 

the accompanying picture-a highly magnified tele· 

scopic view. The body of the comet was slender, taper· 

THE :BROOKS COMET OF 1902. 
Discovered by Dr. Brooks April 14. 

ing gradually to the coma, which had a minute stella,.r 
nucleus. The tail was narrow and slightly branching. 
The comet was fairly bright ih telescopes of moderate 
power and an interesting object. 

Its path was diagonally across the Square of Pegasus, 
and ' at the time of discovery was moving toward the 
sun at the rate of three degrees daily. 

The following elements of the comet's orbit have 
been furnished by Prof. Leuschner :  

Time of passing perihelion, May 28. 
Perihelion minus node, 274 deg. 30 min. 
Longitude of node, 35  deg. 3 min. 
Inclination of orbit, 71 deg. 50  min. 
Perihelion distance, 0 .5542. 
Eccentricity, 0.3947. 
Periodic time, 0.88 year, or a revolution about the 

sun in 320 days. 
These data are to be regarded as  tentative, but if 

approximately correct the above elements show this 
comet to be an exceedingly interesting one, having by 
far the shortest period of any known comet. 

Encke's comet has a period of three and one-third 
years-the shortest heretofore discovered-and other 
short-period comets ,have periods ranging from five and 
a half to thirteen years; while this latest cometary 
addition to our solar system, should the above elements 

prove f�irly accurate, performs its revolution in less 

than a single year. 

The comet is at this writing lost to view in the sun's 

overpowering rays. It  will emerge therefrom south of 
the sun, after which the comet should be well observed 
from the southern hemisphere. 

• I . '  • 

According to statistics prepared by W. E. Nichols 
& Co., of New York, there are eighty-three banks in 
New York city, having an aggregate capital of $98,-
872,700, and thirty-seven trust companies of New York 
and Brooklyn, with an aggregate capital of $43,000,000. 

JUNE 14, 1902• 

<£orre9pon�ence.  
VolcaniC :al:ruptlons. 

To the Editor of the SCIENTIFIC AMERICAN : 

Volcanic eruptions are the absorbing topic since the 
terrible calamity on the island of Martinique. Their 
cause and prevention furnish interesting problems for 
discussion. It seems to be the consensus of opinion 
that "water" is the "spark" which explodes these 
awful mines. The question which presents itself is : 
Is not this explosive agent automatic in origin ; 
being in fact the lake of water which is generally 
found filling up the crater of the so-called extinct vol­
cano ? Following an eruption as a rule the volcano 
continues more or less active for years. Then an in­
terval of inaction succeed s ;  during which the bottom 
of the now inactive crater fills up and becomes im­
pacted and waterproofed with the accumulating 
detritus of years. The rains of many years follow­
ing this period gradually collect and form the crater 
lake. This lake during another . lapse of years slowly 
percolates and weakens some spot in its bed until 
sufficiently enlarged to suddenly precipitate its con· 
tents in the subterranean depths below. This event 
may be accelerated by an unusual atmospheric pres­
sure. 

If the above hypothesis furnishes the true cause, 
the prevention naturally suggests itself to be the 
emptying and future draining of the crater through a. 
tunnel which would prevent any large collection of 
water. B. S. P. 

Savannah, Ga., May 19, 1902. 
• • • • • 

Lightning Eft"ccts. 
To ' the Editor of the SCIENTIFIC AMERWAN : 

Please give me an opinion through your �per on the 
following:  On Friday night, May 2, a storm passed 
over our town, the lightning striking two trees, one 
with very peculiar results. A large red oak tree stood 
about 30 feet from a vacant house. The tree had a 
large slab torn from one side, the slab being about 25 
feet long. The slab was broken into six large pieces 
and hundreds of small ones, some thrown a distance of 
40 yards. One piece, 12 feet long, went entirely over 
the house; one struck a large tree near by; and the 
heaviest, 10 feet long and. weighing about 70 pounds, 
struck against the closed shutters of a window, broke 
through shutters, sash, and glass, carrying all away 
clean; tore a large hole in the ceiling, then crashed 
into Ii window frame on the opposite side of the room. 
Now to the pOint. The timber doing the damage was 
a "stump piece," and had part of a root to it, the 
ground end having struck the house first. To do this 
it was thrown upward at an angle of about 35 deg., 
as the hole in the ceiling shows. My questions are 
these : 

What force threw the timber ? Was it steam caused 
by the heat of the lightning ? 

What caused the timber to fiy upward ? 
Did the current run up the tree ? 
The force surely acted from below. 
The tree has no marks above where the slab was 

torn off-is not shattered. 
The lightning did not strike the house. 
Gaithersburg, Md. S. A. LEHMAN. 

[We must say we do not know to what the lightning 
owes its power to rend and split stones, trees, houses, 
etc. ; not to steam in the case of dry articles, surely. 
That the electric current went from '�he ground to the 
cloud in this case seems certain. It does in many 
cases. Our professor in college said he always saw 
the lightning go up and never down. This is a mere 
result of habit of mind, since the fiash is so sudden 
that no one can see it go in either direction, and any 
one may train himself to see it go in, either direction. 
-ED.] 

• I • • • 
Standard Tilne-Slgnals by Electric Light. 

To the Editor of the SCIENTIFIC AMERICAN : 

For many years the time-ball has been generally ac­
cepted as the standard form of apparatus for giving 
time-signals to the public. In most of the principal 
seaports of the United States are time-balls which are 
dropped exactly at noon by telegraph from an astro­
nomical observatory. The signals thus given are of 
great public benefit, and are especially valuable to ship­
masters whose vessels lie within sight of the ball. A 

time-ball, as usually constructed, is about three feet 
in diameter, and can be seen with the unaided eye at 
a distance of about two miles. The care and expense 
involved in its maintenance are such that it is usually 

impracticable to operate it oftener than once a day. 
In a letter published in the Boston papers in April, 

1901, the writer suggested the use of incandescent elec­
tric lights for giving time-signals, and proposed that 
the lamps used to illuminate the dome of the Massa­
chusetts State House be utilized for the purpose. It 
was pointed out that such lights can be readily seen 
at a distance of ten miles or 'more, and that if operated 
au tomatically by telegraph from an observatory. they 
could be made to givEl 6t�lld.ard timEl-signals which 



could hardly be surpassed tor accuracy and effective­
ness. Because of opposition on the part of the Ser­
geant-at-Arms the plan Was never tried at the State 
House, but is now about to be carried out at the Harv­
ard College Observatory. Signals will be operated 
simultaneously in Cambridge and in Boston. 

Such is the facility with which the electric current 
can be controlled by automatic devices that, tele­
graphic communication with an observatory having 
been once established, signals could be given at fre­
quent intervals, for example, every five minutes, 
during the evening, i.nstead of once a day, as in the 
case of tpe' time-ball. It is, of course, essential that 
the telegraphic signals, in order to be of value, should 
come directly from an astronomical observatory, as it 
is' only at such an institution that the time can be de· 
termined and kept with the necessary degree of accu­
racy. Three distinct plans are possible under the 
proposed system, as follows : 

1. The signal could be given once each evening at a 
prearranged hour as, for example, nine o'clock. The 
lights, which would be burning before the ap­
pointed time, would be turned' off by hand at about 
fifteen seconds before nine. The controlling switch 
would then be connected with a telegraphic instrument 
operated from the observatory. At precisely nine 
o'clock a signal from the observatory would release 
the switch, causing the lights to 1I.ash into full brilli­
ancy. This method, which is similar to that employed 
for the time-ball, would require the services of an at· 
tendant. It would have an advantage over the time­
ball in that the radius of visibility would be much 
greater. 

2.  Auxiliary clockwork located near the lights could 
be made to turn them off a few seconds before the ape 
pointed time, and in so doing, connect them with the 
observatory instrument which would light them again 
at the proper instant, the entire operation being reo 
peated at intervals of 1I.ve minutes. By this plan the 
apparatus wouid be entirely automatic, and would 
require no attendant. 

3.  A specially constructed relay could be operated 
by the observatory .circuit, causing a momentary in­
terruption of the lamp current in response to every 
signal received from the observatory. Most observa­
tory clocks give signals continuously, at intervals of 
one or two seconds, a pause preceding the sixtieth 
second to mark the minute. The Harvard signals, 
which have been extensively copied elsewhere, are 
given every two seconds, one beat being omitted be­
fore 'each minute, and twelve beats every five minutes. 
Thus, a person having the time within thirty seconds 
can correct his timepiece by waiting for the pause 
marking the minute. If the error of the timepiece is 
not known within thirty . seconds but i s  known to be 
within two and one-half minutes, it  is necessary only to 
wait for the long pause marking the fifth minute. Tests 
made at the laboratory of the Harvard College Observ­
atory have shown this method to be remarkably ef­
fective ; and it is probable that the signals to be estab­
lished in Boston and Cambridge will be operated upon 
this plan. 

It is  evident that the new system is applicable to 
any number of lamps. A single lamp may be ·used for 
local purposes, in the street, or at the entrance of a 

public building, or several hundred lamps may be em· 
ployed, giving a powerful light which can be seen 
for many miles. When the radius of visibility of such 
a light is considered in connection with the frequency 
with which tb,e signals can be given, some idea of the 
efficIency of the system may be obtained. Moreover, 
it is D()t necessary that an expensive plant should be 
established especially for the purpose. The towers 
and domes of many large buildings are already illumi­
nated for spectacular purposes. The equipment thus 
used could be utilized at trifiing expense without mao . 
terially altering their construction. A signal estab­
lished at some point in New York harbor as, for ex� 
ample, on the Statue of Liberty, would be of inestim· 
able value to the shipping interests, and would become 
a m.ost striking and interesting landmark. 

It may be argued that lights can never take the 
place of the time-ball, as they cannot be seen b.y day. 
Experience seems to show that the use of a standard 
time signal at midday is largely a matter of habit, 
arising probably from the old custom of ringing bells 
at noon. For most purposes almost any other time 
would answer equally well. The new system is not, 
however, designed to necessarily supersede the time· 
ball, but may, if desired, be used as a separate and �uPplementary service, having far greater efficiency. 

WILLARD P. GERRISH. 
Harvard College Observatory, Cambridge, Mass., 

May 23, 1902. 
• .  e . •  

The Current Su pplemeut. 

The leading. article of the current S'UPPLEMENT, No. 
1380, is devoted to a discussion of the occurrence and 
distribution of corundum in North Carolina and 
Georgia. The article is accompanied by four illustra· 
tions. Results of a most careful research in experi­
mental phonetics are told by Prof. John ' G. McKea-

Scientific American 
drick. The paper is one of the most important which 
has appeared on the subject of acoustics for years. 
The many illustrations presented do much to elucidate 
the text. Dr. Perrine concludes his interesting ac· 
count of the power plants of the Pacific Coast. Strike 
ing illustrations accompany his description. Dr. 
Soper tells of the sanitary measures to be adopted 
after fioods. The Hon. Carroll D. Wright writes inter­
estingly of the use of statistics. The usual trade notes 
and consular matter will be found in their accustomed 
places. 

• • • • • 

THE MODERN USE OF ELECTRICITY IN PRINTING. 

BY FRANK C. PEBKlNS. 

It is certainly surprising to note to what extent 
electricity is now used in the leading printing estab­
lishments of this country, as well as in Europe. It is 
with a deep feeling of pleasure when one steps from 
the old-fashioned belt-driven pressroom into the mod­
ern, clean, bright, well-lighted, motor-driven pressroom 
of an up-tO-date printing plant. The dark, ill-smelling, 
poorly-ventilated, dingy basement printing shop is now 
radically changed, ' it being noted that electricity has 
been the wonder worker, and is now supplying current 
for lighting the various departments with brilliant arc 
and incandescent lamps. The foul odors are dissipated 
and driven out of the workrooms by powerful electric 
fans and motor-driven exhaust blowers ; the fast-flying 
belts which endanger life and limb, with the numerous 
countershafts and pulleys, have disappeared, and in 
their place are to be found separate motor-driven rna· 
chines of every type and kind known to the modern 
printing trade. 

In the typesetting room the electric motor is  geared 
to the linotype machine, and the composition is accom· 
plished with great accuracy and dispatch ; the type­
casting machines are operated by dust-proof electric 
motors, and direct-connected routers and metal saws 
are ' at work, saving power and economizing space and 
increasing the product in a given time. The electro­
plating branch has always been an important applica­
tion of electricity in the printing industry. 

-In · the pressroom the motors are connected to the 
various machines either by belting, by gears, or by 
being directly connected to the press, the latter being 
accomplished in many cases by Simply removing the 
tight and loose pulleys, which were used for driving 
by belts from the main shafting, the motor simply 
being substituted. 

The advantages of direct connection are many, in· 
cluding noiseless running, simplicity of construction, 
reduction of losses from friction, and slippage of belts, 
while the space in the pressroom required is less and 
the life of the motor is greatly increased, largely due 
to its slow speed. The automatic folders are frequently 
dtiven by the electric current, and the modern paper 
cutter is  also operated in this way with great reliability 
and safety, it being possible to stop the cutting machine 
instantly if desired. 

In the binding department there is probably as great 
a field for the electrically driven machine as any in 
the entire printing establishment. The embossing 
presses of the latest types, as well as the binding ma­
chinery, cutting machines, stitching machines, and 
graining machines, are electrically driven, producing 
a great saving in power, which is used only in propor­
tion to the work done. It is not necessary to supply 
power for the whole plant when only one or more 
machines are working, as the moment the operator 
breaks the circuit the motor stops and all of the ex· 
pense immediately drops off. With shafts, pulleys, and 
belting this is not the case, as there is  a continual loss 
due to the friction in operatio� of same when there is 
no load, and the . losses due to slip of belt are continuo 
ally varying from month to month, due to variation of 
tightness of belt, arc of contact, and smoothness of the 
pulley faces. On account of the settling of 1I.oors and 
walls, the line shafting is bound to get out of align­
ment more or less, which also is a great source of loss. 
The entire belt transmission system is  continually be­
coming clogged and covered with dirt, grease, and 1I.y­
ing dust, while the motor-driven machines result in 
greater cleanliness, a saving in the cost of insurance on 
account of decreased danger from fire, and a greater 
amount of light, due to the entire absence of these 
overhead obstructions. Electric heaters are now being 
installed in many binderies, and electric motors can be 
adopted with great economy and many advantages by 
every printing establishment in the country, and there 
are a large number now fully equipped with this sys­
tem of driving. The work of the printing press is 
bound to be more or less intermittent, which always 
results in a saving in motor-driven machinery, this 
being largely due in this class of work on account of 
the necessity for stopping to "make ready." It is  also 
true that for the preliminary impressions the press 
must be run very slowly, and frequently started and 
stopped, and this cannot be so well accomplished by 
mechaIiical drive, although later the speed may be 
increased to a maximum limit, turning oft thousands 
of impressions in a short time. 

'l1le Bureau of Engraving and Printing at Washing-

ton, D. C., Is tho,roughly equipped with electrically· 
driven machines operated by General Electric motors; 
and many of the leading newspapers and magazines 
have had their plants equipped with Lundell, Nor.thern 
and Bullock machines, these types of motors having 
been extensively used for direct connection, as well as 
by gearing and belt driving, to most of the high-grade 
presses, cutting machines, routers, stitching machinil.� , 
and otber devices u sed in an up-tO-date printing esutil' 
lishment. 

It is not always the high speed of a press which pro· 
duces the greatest amount of work, but the one which 
can be kept operating continuously at a comparatively 
rapid rate without a great number of stoppages, from 
various difficulties, a great amount of time being lo�i. 

The breaking of belts and other faults due to bad 
power transmission causing delays require a greater 
speed from the press to make up, while a moderate ' 
speed under continual operation means greater econ­
omy, increased output, and less wear upon the ma­
chinery. 

It is very easy in many cases to equip an old print­
ing establishment with electrically-driven presses with­
out discarding existing valuable apparatus. In these 
cases it is found very convenient and desirable to use 
a short, endless belt to connect the motor with the 
press, the standard press pulley being used, and no 
changes are required on the press. This method free 
quently allows placing the motor under the press, and 
no valuable space is thus occupied. The geared outfits 
and direct-connected outfits are, of course, the most 
substantial, the latter being really the ideal method, 
although the cost is considerably higher, as very slow­
speed motors are required. 

The direct-connected outfits have the armature of the 
motor attached directly to the driving shaft of the 
press without the interposition of gears or other trans· 
mitting mediums. The armature must, therefore, run 
at the required speed of the press shaft, which is us1).· 
ally very much lower than that of the ordinary electric 
motor. 

The accompanying illustrations on our front page 
show several German direct-connected motors built by 
Schuckert & Co. of Nurnberg operating high-speed 
presses of the Frankenthal type. 

The first cost of the motors for the geared and belted 
outfits are much lower than the direct-connected type, 
and the first cost of electrically operating with any 
type of motor is, of course, more than the old belting 
and shafting transmission. The advantages to be 
gained by the former over the latter, even at the added 
cost are well worth the increaE.dd expense, on account 
of the saving of the great friction losses, economy of 
1I.oor space, noiseless running, and greater reliability 
and safety. 

The cost of equipping a printing plant is greater, as 
the use of the booster teaser, in addition to the motor, 
increases the expense of the electrical machinery by 
that amount ; but as in the case of the advantages of 
the direct-connected, slow-speed motor over the high· 
speed belted or geared motor, the increased first cost 
is  more than made up in the saving in current and 
other features. 

.. . . . .  
Bl .. 4'. Eye Maple. 

What is bird's eye maple ? That is a question which 
just now seems to be balling not only people who 
use furniture made of this particular wood, but even 
woodworkers themselves. In a recent number of a 
woodworking magazine an article was published which 
stated that bird's eye maple was not a peculiar maple, 
but simply ordinary maple cut in a certain way. In 
a recent i ssue of the New York Sun that statement is 
refuted. It is  there stated, on the authority of a wood· 
worker, that bird's eye maple and curly maple are both 
cut only from the logs of the rock maple tree, Acer 

saccharinum, in which a beautiful lustrous grain is 
produced by the sinuous course ' of the fibers. This 
tree is  not at · all the common hard maple. It is a 

hard maple, but is full of little gnarls called eyes. 
Men looking for bird's eye maple logs go through the 
standing timber and pick out the bird's eye maple 
trees, paying for them from $30 to $50 a thousan� 
feet in the woods. Ordinary hard maple logs are worth 
only from $6 to $7 a thousand feet. It would be im· 
possible to cut a piece of veneer with eyes in it from 
a common hard maple log, and would be equally im· 
possible to cut a bird's eye maple log, no matter how 
you cut it, so that it  would not show the eyes. 

• • • • • 
The first sod of the new dock at A vonmoutl1, 

Gloucestershire, England, on which the sum of $10,-
000,000 is abou t to be spent, was turned on the after­
noon of March 5 by the Prince of Wales. It is hoped 
that a portion of the American traffic formerly en­
joyed by the port of Bristol will be recovered by the 
building of the new dock. In 1893 the corporation of 
Bristol presented a bill

'
to Parliament asking for power 

to build .  a new dock at A vonmouth, large enough to 
�commodate at one time three of the largest Atlantic 
liners · then. afloat. . After . nine. years .of earnest effort, 
work has now begun. 



EARLY BRITISH DOUBLE-TURRETED MONITORS. 
During a visit of Said Pasha, Viceroy of Egypt, to 

Europe, in 1862,  he inspected the shipyard of Messrs. 
Laird & Co., Birkenhead, England, and on his return 
home gave an order for the construction of two iron­
clads by Laird to Mr. Broway, a French merchant 
who was well known in the East through his business 
connections with the Egyptian government. Before 
the ironclads were completed the Viceroy died, and 
his successor, Ismael Pasha, declined making the 
necessary payments on the vessels to Mr. Broway. 

Through the 
influence 0 f 
t h e  French 
Emperor, I s­
mael P a s  h a 
was brought 
to terms, and 
M r .  Broway, 
i n considera­
tion of a pay­
ment of $250,­
o 0 0 , assumed 
t h e  contract 
for the ships 
himself. But 
i t  w a s  a r ­
ranged t h a t  
t h e  transfer 
of the con­
t r a c t  should 
be kept secret 
and that the 
i r o n c l a d s  
s h 0 u I d con-, 
tinue t o  b e  
known as the 
Viceroy's prop­
erty. 

The 
of the 

motive 
above 

Scientific American 
facts of the official denial by the Egyptian govern­
ment, and shortly after this the two ships were seized 
by the British government. 

The vessel shown herewith was originally known as 
"EI Tousson," and her sister ship as "El Monassir." 
After their seizure they were purchased by the British 
government and incorporated in the Royal navy under 
the respective names of "Scorpion" and "Wivern." 
They were launched July 14, 1863,  and for many years 
past they have been doing guardship service. The 
vessels were 224 feet 6 inches in length, 42 feet 4 
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which these ships would have been opposed, had they 
reached their destination in the Confederate navy, 
it must be confessed that they would probably have 
proved more than a match for the Northern craft, 
and that the subsequent course of the naval campaign 
might have been considerably modified. 

. ' . . . 
BEE-CULTURE. 

. BY w. FBA� H'CLUBE. 
There is no more charming and interesting rural 

study than that of the habits and occupation of the 
b u s  y honey­
bee. With the 
coming of the 
warm summer 
days in the 
country she is 
e v e  l' y w h ere 
present,though 
so small as to 
attract little 
attention i n  
c o m p a r i ­
son with the 
domestic ani­
mals of the 
f a r m ,  t h e  
birds of the 
a i r  o r  t h e  
game of the 
woods. D i d  
you ever stop 
to think that 
these little be­
ings of earth's 
creation pos-

a r r a n g e ,  
ment i s  found 
in the f a  e t 
that the ves-

Length, 224� feet. Beam, 42 feet 4 inches. Draft, 17 feet, Dtllplacement, 2,750 tone. Speed, S.5 knots. Armament : Fonr 9-mch muzzle.loading guns. 

sess an anat· 
omy astonish­
ing in its in­
tricate c o n  -
struction, that 
they are sub· 
ject to many 
of the ills of 
m a n ,  t h a t 
their sagacity 

Side A rmor, <P,.9 Inches. 

THE " SCORPION," AN ENGLISH DOUBLE·TURRETED MONITOR OF 1 868. 
sels were act-
ually destined , for the use of the Confederate States ; 
and early in September, 1863, the United States Con­
sul-General at Alexandria was informed that the two 
ironclads were, completed and would sail as ostensibly 
belonging to t�e Egyptian government, unless evidence 
of the real ownership and destination of the vessels 
could be presented. To secure this evidence was a 
task as delicate , as it was difficult, as it could only be 
given by the Viceroy.

' 
In the a,bsence of ConSUl-Gen· 

eral Thayer, his substitute, Mr. Francis Dainese, ob­
tained an interview with the Pasha, and made it clear 
to him that the two ironclads were to be delivered 
under his name to the Southern States. As a result 
of the clearness with which it was made evident to 
Ismael Pasha that unless the plot were disavowed his 
government would be placed in an extremely com­
promising position, the Pasha officially declared that 
the Egyptian government was not in any way con­
nected with the two ships. On the 11th of Septem­
ber, 1863,  Mr. Dainese telegraphed to London the 

A TYPICAL CALIFORNIA APIARY. 

inches in beam and their draft was 17 feet. Single 
screw engines of 1,000 indicated horse power gave 
them a speed of about 8.5 knots an hour. The "Scor­
pion," which was 2,750 tons displacement; carried a 
crew of 151 men. For a great many years past she 
has acted as depot ship at Bermuda. She was built of 
iron and carried two turrets which were disposed on 
the center line of the ship, one forward and one aft 
of the smokestack. The freeboard amidships was low, 
the vessel in this respect approximating to the monitor 
type, but she had a high forecastle deck and poop, 
features which, of course, gave her a great advantage 
in a seaway over the ' monitors of the Ericsson type. 
Each turret contained two 9-inch muzzle-loading 
guns. 

When we bear 
s e a w o r t h y 
character 0 f 
the e a r  1 i e l' 
monitors t o  

in mind the low freeboard and un-

A WORKER BEE AND ITS STING. 

is almost equal to that of a dog or a horse, and that 
their dispositions vary and are susceptible to many 
influences ?  As workers of the insect world . they are 
only equaled by the ant, to which for wisdom Solomon 
directed the attention of all posterity. 

The older inhabitants of rural America remember 
the bee as found wild in the woods. They recall the 
interesting and often exciting experiences which fol­
lowed an attempt to secure the honey of these wild 
bees. Bee-hunting is not an altogether obsolete pas­
time, although little is said about it to-day. There 
are thousands of bee-trees in the United States to-day 
which inclose vast stores of honey. Honey from bee· 
trees is secured sometimes by felling the tree, some­
times by scaling its heights and, after extricating the 
sweet harvest, lowering it by means of a rope attached 

A WORKER WITH A 
DRONE ABDOMEN. 

A DRONE WITH A 
WORKER ABDOMEN. 

LOWERING P AILS OF HONEY J'l!.Q. 1. 
lOO·FOOT BEE·TREE. 
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to pails or baskets. This wealth of honey is often 
found at a great height, and it is no easy matter to 
battle with the bees in such quarters. Skilled bee· 
hunters, nevertheless, o,ften secure not only the ' honey, 
but also the bees. After reaching an elevation on a 
level with the hive, the top of thl) tree is sawed away 
close to the home of the bees. Then the tree trunk 
is severed again just below the hive. The hive is in 
the hollow of the trunk and the entrance is, many 
times, through a knothole. Then the entran ce iEl  cov-

THE SHRIVELED GRAPES HAD BEEN PRICKED WITH 
A PIN AND WERE SOUGHT OUT BY THE BEES. 
THE PERFECT FRUIT IS UNTOUCHED. 

ered with a wire netting, the screen of which is s�1f­
ficiently small to imprison the bees, and this natural 
hive of the woods is lowered to the ground. 

This interesting pastime of hunting the homes of 
wild bees is pursued with care and in accordance with 
a knowledge of the habits of the little workers. When 
the bee has found profitable honey-making territory, 
she sizes up the location. In taking wing she circles 
in the direction of her home, with each circle ap· 
proaching nearer and nearer her hive in the tree until, 
all of a sudden, she makes a "bec-line'" for the tree. 
The wild-bee-hunter must be enabled to watch carefully 
the direction in which this bee finally goes, and he 
can usually depend on it that the destination is not 
more than a mile or two away. The exact distance is 
sometimes ascertained by timing a bee, giving it five 
minutes to go a mile, and two minutes to 
unload its honey. A particular bee is distin­
guished by touching it with a drop of white 
paint while it is engaged in gathering honey. 

The accompanying photograph of a bee­
tree, cut down and with a part of the honey 
taken out, shows a company of children en' 
joying the sport, but without veil or other 
protection from stings. Those who know 
say that, contraty to what we might expect 
in this regard, the bees are not to be feared 
after the tree has been felled.  The fall of 
their high quarters has the effect of stunning 
them. However, it is not always best to take 
risks in handling the bees themselves un­
less one is an expert. for bees will always 
sting when pinched. 

Some folks who hanale be€s extensively be­
come very much attached to them, and they 
resent the idea that the bee is vicious. In 
fact, they go so far as  to claim that bees 
are gentle and not prone to anger when 
handled with knowledge, care and considera­
tion. The knowledge which is required 
should include a realization of the species 
to which the little workers to be dealt 
with belong. Nationality here counts for 
as much as it does in the human family. 
The black bee, so common in this coun­
try, is much more easily stirred to anger 
than the Italian bee. The black bee is 
also known as the German bee, and the 
cross between the black and the Italian 
C .lommonly styled a hybrid-a more 
vic10us species by far tlian the black bee. 
In all nationalities, as before stated, there 
is a difference in disposition. The mem­
bers of each colony have a personality 
which the experienced handler of bees 
can detect. The man or woman, boy or 
girl who grows up to know the peculiari­
ties of his various colonies solves m any 
problems. Here, too, pedigree counts. 
It will doubtless be news · to the general 
reader to know that apiarists sometimes 
purchase queens at a cost of $25 each, and 
that there is  at least one queen bee in 
the United States valued "t  $200, and 
yet the life of the average q, een does not 
exceed four years. 

Scientific ADlerican 
Speaking of U.e age of a queen, it is of additional 

interest to realize that the average life of the honey­
bee, a worker, is seldom more than two or three 
months in summer, depending upon its activity. In 
the height of the honey-making season it  often exists 
but six weeks. It simply works its little body out. 
When. about ready to die, its silken wings will be found 
ragged and half gone. However, when young bees 
hatch out in September and October and go into winter 
quarters, they will probably live until the following 
April or May. The life of the lazy drone is no longer 
than that of the average bee, but this, of course, is not 
on account of overwork. The drones are usually 
killed. The busy workers cannot tolerate them about. 
In every instance it is  a queen, not a king, that rules 
over this form of God's creation. 

'When the resources of honey are scarce, it is then 
that the bees, having little to do, are likely to form 
bad habits. It  is then that they get to robbing. One 
of the number may somewhere find that there is honey 
to be had in large quantities in the hive of a nearby 
disabled colony or, perhaps, through the open door 
of the honey-house of the apiarist. The capacity of 
the ho ney-bee for honey is  about the size of a small 
pea. To extract this load from the flowers often re­
quires a bee to work for a full day, while, if she can 
get it from a hive or storehouse, she can fill in a few 
minutes. Robber bees in visiting another hive are 
T"' et by sentinels and scouts, but these they soon over­
power if the colony is a weak one. 

It is a peculiarity of bees that when robbing they 
become very angry. They attack everything and 
everybody. An amusing incident is told concerning 
the experiences of an apiari st at Groton, N. Y., in 
which the bees figured to the extent of tying up an 
entire line of railroad for several hours. A box car 
containing some honey was broken open in a wreck 
and some of the honey scattered. A bee on its home­
ward journey discovered that great quantities of rich 
honey were to be had within a few hundred feet of the 
home of many colonies. It  filled up to its fullest 
capacity, and started for its hive. On entering, the 
bees noticed that it carried an extra large load. They 
cleared the way for it to pass and, after it had de­
posited its precious load in a cell of the comb, followed 
it out into the open air. They followed it to thC' car, 
and soon the news passed about from colony to colony, 
until the broken box car was filled with bees. The 
engineer and fireman, ano. eventually the entire train 
crew, were finally driven from the train by the angry 
robbers. The apiarist found it necessary himself to 
mount the engine and, taking hold of the throttle, 

REMOVING WILD HONEY FROM A FELLED BEE-TREE. 

HOW FRUIT AND BEES THRIVE SIDE BY SIDE. 

haul the broken car a mile away. Several days were 
required to again secure peace and quiet in the apiary. 

In another instance, at Medina, a little country town 
in Ohio where there are extensive apiary interests, a 
quantity of extracted honey was spilled in a box car 
on a branch of the Baltimore & Ohio Railroad nearby. 
The apiarists knowing that if the bees got a taste of 
the honey there would be serious results, sought to 

HANDLING A SWARM OF BEES. 

cover the sticky floor with sawdust. The bees, neverthe­
less, found the spilled honey, and thousands of them 
were soon busy burrowing in the sawdust. For weeks 
afterward these bees could be seen examining eacb 
box car left on the siding, and when one day one was 
found with sawdust upon the floor, they crowded to i,t 
and burrowed in the sawdust just as they had done in 
the car of honey, thus showing their sagacity. 

The manner of communication which one bee must 
have with another is not known. Men of twenty-five 
and thirty years' experience in the apiary are unable 
to definitely solve this problem. It is likely that the, 
have some form of communication in sound. The bel 
makes its sounds with its wings. In robbing the 

note is a high one, and can readily be distin­
guished. In time of swarming the old method 
of bringing down a cluster of bees and hiv· 
ing them consisted in beating pans and ring­
ing bells. The efficiency of this consists in 
disorganizing a swarm by keeping the bees 
from hearing the distinct sound made by 
their queen. 

Swarming is an interesting time in the 
haunts of the honey-bee. It usually occurs 
in the honey-making season of May or June, 
and often in July. 'rhe natural conditions 
which lead up to swarming comprise the 
crowding experienced by the bees as their 
storehouse of honey becomes full, and as 
their numbers multiply. A few days before 
they are to swarm they will gather little or 
no honey, but will hang about, often pn the 
outside of <the hive, until with one accord they 
rush out into the air and, after circling about 
for a few moments, finally alight upon a tree 
and there form a gre!lt cluster. Here they 
may remain anywhere from fifteen minutes 

to four days, but as a rule they start for 
the woods within two hours. The tree 
in the woods on which they alight is one 
previously selected by the scouts. 

To place the < queen in a new hive ·is 
to hive the bees, for the'y will always 
follow their queen. There is not much 
danger in handling the bees at swarming 
time. Then they are not usually cross. 
Women are often as proficient about 
handling swarms as are men. Many of 
them work without veils. An important 
rule to follow consists in appearing un­
concerned when a bee seems about ready 
to make an attack. The outstretched 
hand should not be withdrawn quickly 
but rather allowed to remain. TherE. 
is less d anger 'of being st1lng. I have 
seen apiarists place their hands gently 
upon a hundred bees without being at­
tacked� 

The human breath is very offensive to 
bees, likewise the breath of an animal. 
'It makes them very cross. They, too, 
have a great antipathy for hair. . Both 
of these dislikes seem instinctive. In 
the early days of the country the bea.r 



was a natural enemy of the bees. Bruin was always 
seeking t.o satisfy his l.ove for h.oney, and w.ould rob 
hives .of wild bees fearlesly. Other natural enemies 
.of the bees are ants, kingbirds, mice, skunks and 
toads. It is  n.ot an unusual sight t.o see a t.oad �itting 
in fr.ont .of a bee-hive and swall.owing the bees as fast 
as he can catch them c.oming .out. 

lt requires s.ome 20,000 bees t.o make a pound of 
honey in a day. H.oney, as we all kn.ow, c.omes fr.om 
very many different fl.owers and plants. lt is .obtained 
fr.om white and red cl.over, sunfl.ower, buckwheat, fruit 
bl.ossoms, bassw.o.od bloss.oms, dandeli.on, goldenr.od, 
and even bloss.oms .of the turnip. In the West, alfalfa 
is f.ound to be a great h.oney-pr.oducer. The flower 
of alfalfa resembles much .our sweet cl.over bl.oss.oms 
.of the East. The cacti .of the West is also a honey­
producing plant. 

In gathering h.oney from these sources the bee uses 
it>; w.onderful t.ongue, the anat.omy .of which w.ould 

Scientific Am.erican 
They are n.ot the first t.o puncture a grape, alth.ough, 
because .of their c.onspicu.ousness .on and ab.out grapes, 
they are .often blamed f.or s.o doing. It is .oftener a 
bird that first attacks fruit. The bee then seeks honey 
through the opening thus made. 

Bee-keeping nowadays has resolved ' itself to a 
science, and, in many sections of the country, an ex­
tensive industry. There has been a very marked 
evolution since the time when bees and h.oney were 
to be found in the woods ' .only. Modern inventions 
and genius are to-day assisting both the bee and the 
apairist. The annual c.onsumption .of honey in the 
United States aggregates nearly 125,000,000 pounds. 

.. . . � . 
RAILROAD FREIGHT HANDL ING IN NEW YORK CITY. 

New York city i s  the .only prominent port in the 
world where freight cannot be delivered directly from 
the railroad to the ship, .or vice versa. The deep, 
broad body of water which surrounds the island of 
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road to another. A number .of lighterage companies 
have been formed which d.o the lightering f.or the 
railr.oads. 

Many lines, h.owever, d.o their .own lightering. One 
of the best equipped railr.oads f.or this branch .of the 
w.ork is the New York, New Haven & Hartford Rail­
road. This road does an enorm.ous business in trans­
p.orting raw material fr.om the West and South into 
New England, and in the subsequent return .of the 
same material manufactured into the finished article. 
All this through traffic must be tr,ansferred around 
Manhattan Island. It is essential, therefore, t.o the 
life of the road that its tugS and floats should be 
among the hrgest and best in the harbor. The c.om­
pany .owns a great number .of fl.oats, three of which 
are the largest on the river, having a capacity of 
twenty-tw.o cars each. The tugs are also very p.ower· 
ful, some of them being fully capable of handling singly 
a pair of the twenty-two-car fl.oats. The fast freight .  

The Harlem Yard of  the New York, New Haven and Hartford Railroad. The Berwin-White Coal Pier and the Erie Grain Elevator. 

Upper Jersey City Yard of the Pennsylvania Railroad. Lower Jersey City Yard of the Pennsylvania Railroad. 

f.orm an interestin g  day's study for any student .of 
the insect and animal w.orld. The bee has a true 
stomach and a h.oney-stomach. In the honey-stomach 
the nectar is separated fr.om the pollen, the pollen 
being cared f.or by the , true stomach. In the study of 
the bee's anatomy it  will als.o be found to possess a 
brain and a nervous and a respirat.ory system. Its 
compound eyes are alike wonderful. In comparing 
its ills t.o th.ose .of man it may be noted, f.or example. 
that the bee suffers fr.om paralysis. Remarkable, too, 
it is  that the bee makes a pr.oduct which no manu­
facturer can duplicate, at least as far as putting it in 
combs and capping it is  concerned. 

There is a common belief abroad, that when a bee 
stings it s.oon after dies. This nowadays is generally 
discredited, th.ough in s.ome instances bees d.o die 
fr.om this cause. 

It has been claimed that fruit and bees cannot ex­
ist in the same farmyard, but this is false, a fact 
illustrated in one of the acc.ompanying phot.ograllhs. 
Bees are not the enemies of whole and perfect fruit. 

RAILROAD FREIGHT HANDLING IN NEW YORK CITY. 

Manhattan afj'ords excellent wharves and docking facili­
ties, but at the same time 'cuts .off direct connection 
with the railr.oads. Of the ten trunk lines which de­
liver goods at this , harbor, .only one enters this city. 
the .other nine haying their terminals .on the Jersey 
sh.ore. Thus, the greater portion of the freight is re­
ceived in Jersey City and shipped from New Y.ork, 
while Brooklyn is  used as a warehouse in which tl:1e 
goods ani st.ored. This unique state .of affairs has 
d�veloped an elab.orate .system of ligpterage ana :'float-
age" peculiar to this harb.or. 

, '.' . ,<l 
In earlier times wareh.ouseS' were bl,lilt on;lhe J��ey 

side .of the N.orth River, and freight was tFansfet>red 
by lighters t.o and fr.om pi�rs .

'
(l� the New Y.ork�'!lide. 

This' system, however, was tllplaced by the p:i'esent 
.one, in which the l.oaded cars themselves are ferriea 
.over .on fl.oats and their c.ontents delivered " t.o steamer 
or wharf with.out landing the car. . The cars are , thus 
transp.orted to Br.o.oklyn also, where the freight they 
carry is stored in the warehouses. An.other branch 
of the work is the transfer of freight from .one raiJ.. 

h.owever, is carried by tw.o steamers, "Express" and 
"Maryland," which make the trip down the cr.owded 
East River, ar.ound the Battery and acr.oss t.o the 
Pennsylvania yards, a distance of 12 miles, in the ex­
ceedingly short time .of 52 minutes. The steamers 
are b.oth m.odern steel vessels, pr.ovided with electric 
steering gear. The "Maryland" is fitteu up with a 
fine dining r.o.om, f.or in additi.on to her freight duties 
she carries daily tw.o passenger trains, the Federal 
express and the C.ol.onial express. Aside fr.om the 
through 'traffic, however, l.ocal freight forms a large 
part 'of their t.onnage. The Berkshire milk arrives at 
the ' Harlem River terminus every night at 10 .o'clock, 'lind the fish train at 1 :  30 A. M. Of the f.our yards, 
th� , .one shown in the illustrati.on is  situated in the 
ye�y heartof the pian.o industry, c.onsequently a large 
part .of the freight here handled c.onsists .of pian.os, 
which are shipped daily int.o New England in great 
numbers. 

But aside from the subject .oJ lightering. it will be 
interesting to l.o.ok into the meth.od .of handling cars, 
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preparatory to floating them. The most up-to-date 
method of drilling cars is in the use of the gravity 
system. This is well illustrated in the two Jersey City 
yards of the Pennsylvania Railroad. The tracks which 
enter the upper yard are elevated in order to avoid 
grade crossings in the city, and this elevation forms the 
starting point for an incline which leads down through 
both yards to the water front. The incoming freight 
trains are halted at the top of this incline; and there 
the work of the drilling 
engine begins. The en­
gine and a "poling" car 
connected to it run on 
a track parallel and ad­
jacent to the freight train. 
The poling car is a flat 
car on which a lever or 
"pole" is mounted. The 
pole is arranged to swing 
laterally, and is under the 
control of a conductor, 
who rides on the car. The 
conductor, who has a list 
of the cars and the desti­
nation of each, guides the 
pole against them consecu­
tively, whereby they are 
given a start do�n the in­
cline. Each car is con· 
trolled by a brakeman, or 
"rough rider,' :  as he is 
called, who receives his 
instructions from the conductor, and who, by certain 
gesticulations and signals, makes known to the 
switchmen along his course ' which pier he is bound 
for. 

A large portion of the upper yard is  occupied by 
the coal traffic. The modern large, steel gondolas are 
too heavy to be carried loaded beyond tidewater. They 
are consequently run out on the Berwin-White pier 
shown in one of our illustrations, and their contents 
dumped into barges or lighters, which convey the coal 
to its proper destination. These two yards, however, 
are insufficient fqr the immense freight traffic o.f the 
Pennsylvania Railroad. A large yard nearly two miles 
long is situated on the Jersey Meadows near Newark, 
and here also the gravity system is used. 

Scientific American. 
THE BAKER ELECTRIC RACING AUTOMOBILE. 

An apparent confirmation of the old superstition that 
accidents occur in threes is to be found in the fact 
that within the past month there have occurred an 
explosion on the submarine boat "Fulton," the de­
struction in mid air of the airship "Pax," and the 
demolishment during a speed trial of the Baker electric 
racer, illustrations of which we give herewith. By 
these three accidents, submarine navigation, aerial 

ELECTRIC RACING AUTOMOBILE BEFORE THE WRECK. 

navigation, and the new method of locomotion on the 
earth's surface have each received a blow from which 
they will not soon recover. Of the last two accidents 
is this especially true, since each of them eaused the 
death of two persons. In the case of the airship, the 
daring aeronaut and his helper were killed, while the 
automobile accident resulted in the death of two on­
lookers and the serious injury of haif a dozen others. 

The Baker machine is the second electric racer of 
peculiar construction that has attempted to make a 
record on a straightaway mile course within a year. 
A maehine constructed by Mr. A. L. Riker, and at the 
time illustrated in these columns, made a record of a 
mile in 1 minute 3 seconds at the Automobile Club of 

charges necessary to attain high speeds. The cells 
were assembled in eight crates, six of which contained 
five cells, and the oth·er two, four and six respectively. 
Two five-cell crates were placed longitudinally of the 
vehicle at the front end, one being on each side of 
the inclined steering post ; three were placed at the 
back and sides of the operators' seats, in the shape of 
the latte'r U; and the remaining three were set trans­
versely, one between the motor and the rear axle, 

and two behind the latter. 
The machine was steered 

by a 7-inch hand wheel 
mounted on an inelined 
steering pillar, at the other 
end of which was a 4 or 
5-inch drum. Three 3-16-
inch transverse wire cables 
were wound once around 
this drum and had their 
ends fastened to horizontal 
bolts that passed throug� 
holes in two vertical up­
rights on the rod connect­
ing the steering-head arms. 
The bolts were pressed out­
wardly by small, stiff 
springs, which were in­
tended to keep the cables 
taut enough to properly 
steer the wheels. 

Mr. Baker covered his 
racer with a light, tor-

pedo-shaped superstructure of wood and black can­
vas, which completely hid the occupants of the car, 
who saw. to steer through a small · isinglass window. 
In order to minimize air resistance, even the wheels 
were covered with similar canvas or oil cloth. 

The mile trials with the gasoline and steam ma­
chines had all been run off, and the latter were lined 
up for the kilometer speed tests, when the electric racer 
was started. The machine covered the kilometer, or 
the first six-tenths of a mile in 36  seconds, and was 
rapidly accelerating its speed. After making the one 
slight turn in the road which was just beyond the kilo­
meter point, it was seen to swerve out to the oppOSite 
side. ' It then .. crossed the road again, reaching the 

The grain trade forms a large part of New York 
city's freight traffic. One of our views shows the 
Erie grain elevator at Jersey City. Cars loaded 
with grain are run into the elevator and unloaded, 
their contents being weighed and placed in bins 
according to grade. The consignee is then notified 
of the arrival of his grain, and, at his order, the 
railroad company lighters it free of charge to any 
vessel or delivery point in the harbor. 

Diagram Showing Course of Automobile Just Before the Accident. 

opposite side near the hospital tent, after which 
it again swerved to the right and struck the trol­
ley tracks. This caused it to bounce up in the air 
so much that apparently all four wheels left the 
ground. When they touched again the powerful 
band brakes had been applied, one of them prob­
ably tighter than the other, for the machine 
skidded and whirled sharply around, smashing 
broadside on into the crowd of spectators. It 
stopped in the position shown in the diagram, with 

An interesting feature of the Erie freight traffic is 
the fruit auction carried on daily in their New York 
depot. The Erie Railroad makes a specialty of Cali­
fornia fruit, bringing in oranges and grape fruit in 
great quantities during the winter, and in the summer­
time plums, peaches, grapes, etc. In order to increase 
this business, the company provides an auction room 
where the fruit is auctioned off to jobbers and owners 
of fruit stands. Thus in certain seasons an average of 
thirty carloads are disposed of daily. 

It would be impossible to give a detailed description 
of every trunk line entering the city, and its indi­
vidual capacity and method of handling freight. This 
article is designed to give the reader merely a general 
idea of a subject which, 
though very interesting, 
is nevertheless too little 
known by the general 
public. 

• • •  
The pension roll at the 

end of the last fiscal year 
included more names by 
4,206 than at the corre­
sponding date the year 
before, says Bradstl1cet's. 
The list included 907,735 
names on July 1 last. 
There were added to the 
rolls during the year the 
names of 44,225 new pen­
sioners, while those of 
3,567 were renewed and 
restored. In all, 43,586 
names were dropped, of 
which 38,152 were in con-
sequence of death. As a 
result of the war with Spain 5,604 names were added. 
The total amount disbursed was $131,568,216. At' 
temtion is directed by Com. Evans to the unsatisfac­
tory circumstances attending the medical and legal ad­
judication of claims for pensions, and he makes some 
recommendations looking toward improvement which 
are deserving of consideration. One feature of the 
proposed plan is ' the constitution of travelil).g medical 
examining boards not affected by local interests. 

America's speed trials on the Coney Island Boulevard 
last fall. Mr. W. C. Baker, another pioneer in the 
electric vehicle field, and a skilled mechanic and elec­
trician, constructed a second racer for the Automobile 
Club's speed trials on Staten Island, with the hope 
of making a new record. The machine was built on 
much the same lines as the Riker racer. It  consisted 
of a stout angle iron frame, tapered inward Slightly 
at both ends, with two low seats for the oecupants in 
the center. A single electric �otor behind the -two 
men was geared by two chains to spring-mounted 
sprockets on the rear axle, to which were also fastened 
the band-brake drums. The frame was mounted on 

. four 36-inch wire wheels with wood rims and 3-inch 
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pneumatic tires. The wheels and axles were suf­
ficiently heavy and substantial to carry the 3,000 
pounds of weight in the motor, batteries and control­
ling apparatus under ordinary running conditions. 
That two of them survived the strains of the accident 
speaks well for their staunchness. 

The electricity to run the racer was frrnished by 
40 cells of Gould light-weight, lead-zinc accumUlators, 
capable of giving for a short time the heavy dis-

its nose pointing in the direction from which it 
had come. The body was knocked off, but the two 
operators stepped out unhurt. The two outer wheels 
were demolished, but the inner ones, as will be 
seen from the photograph, were not damaged. This 
would indicate that the tremendous momentum the 
vehicle had attained threw it upon its two outer wheels 
as it whirled around. 

The accident seems to have been due to two caU SCE .  
First, the roadbed was not smooth enough for the 
speeds that were attempted, and second, the steering 
gear of the racer was not as positive as it should have 
been . 

The Automobile Club of America has decided to 
hold no more road speed 
tests of automobiles in the 
future, and it is to be 
hoped that the energies of 
its members will be de­
voted to the development 
of pleasure and commercial 
automobilism with t h e  
sa.me zest that they have 
shown in developing and 
patronizing the racing ve­
hicles. 

• • •  
Prof. J. C .  Bose read a 

paper at a meeting of the 
Linnean Society, on elec­
tric response in ordinary 
plants under mechanical 
stimulus, and performed a 
s e r i e s of experiments 
showing electric response 
for certain portions of the 
p i a  n t organism, which 

'proved that as regards fatigue, behavior at high and 
low temperatures, the €·ffects produced by poisons and 
anresthetics; the responses are identical with those 
hithe·rto held to be characteristic of muscle and nerve 
and of the sensitive plants. He drew the final con­
clusion that the underlying phenomena of life are the 
same in both animals and plants, and that the elec' 
trical responses which he had demonstrated are but 
the common physiological expression of these. 
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SOME RECENTLY PATENTED NOVELTIES. 
NEW SOLDERING IRoN.-The tool here illustrated con­

tains at its soldering end a reservoir of molten solder, 
which may be fed out at the option of the workman. 
The feeding device consists essentially of a plunger 
operated by a bell crank against the tension of a coil 
spring. The plunger is mounted on a sleeve, through 
which passes an adjusting rod, threaded at the rear in 

NEW SOLDERING IRON. 

a stationary portion of the tool. A pin is connected 
to the other end of this  rod by a knuckle-joint, and 
extends into the outlet opening of the solder reservoir. 
'l'he amount of fiow can be regulated by turning the 
adjusting rod, thus withdrawing or inserting ' the pin 
into the outlet opening. To fill the reservoir remove 
the plug at the ton of the chamber, operate the adjust­
ing rod to close- we outlet, and then the solder may be 
:)oured into the reservoir through the cup-shaped inlet 
ivithout fear of leakage. 

FEED BAG.-At last the poor truck horse can eat his 
noon meal in peace. Mr. George Dale, of New York 

1),, 11, 
:!=-. " 

.-
�f . ' 

: ; 

A NEW FEED BAG. 

city, who has doubtless often observed the frantic 
efforts of a horse to reach the oats in his feed bag, is 
the inventor of a device which automatically regulates 
the supply of feed to the animal and brings the proper 
amount always within its reach. 

A portion of the feed bag is partitioned off, and 
serves as a magazine for storing the feed. The oats 
are fed from this magazine by an escapment operated 
by the animal's jaw while chewing. A release bar is 

COUl.(lOll�ROLLBD RAm BRUSR.. 

Scientific American 
held by a spring against the lower jaw of the horse, 
and swings on straps ,at each side of the bag. Connec­
tion is made between this rod and a shutter, which, at 
every motion of the jaw, moves back and forth over 
an opening in the fioor of the magazine and delivers a 
small quantity of fee'd to the animal. Means are pro­
vided for regulating the fiow of the feed. 

This arrangement compels the horse to eat slowly 
and prevents waste ; for having a constant supply of 
food within reach the animal will not toss its head in 
an effort to catch the food "on \he fiy." 

COIN-OPERATED HAlR-BRUSH.-'\\ very novel idea has 
just been produced by Mr. Clarence M. Stiner, of New 
York city. He has designed a brush for use in public 
places�such as toilet rooms in public houses, railway 
cars, etc.�hich at any time may be operated at a 
nominal expense to present a fresh, clean set of 
bristles for the use� As shown in the diagraml'the 
bristles are radially attached to hubs forming wheeis, 
and the wheels are connected by a gearing. On the 
handle portion of the hair-brush is a mechanism for 
rotating the brush wheels. This mechanism can be

' 

started only on the insertion of a cOini.and its operation 
is as follows : When the coin is inserted it falls freely. 
until arrested by a small detent at the bottom of the 
coin slot; The operator then depresses a thumb-lever 
until its inner end engagss the coin and presses it into 
frictional engagement with the main lever. On the 
end of the main lever is a pawl which engages the gear 
teeth on the nearest brush wheel. Depression of the 
levers results in a partial rotation of the bristles, and 
the coin chute is depressed sufficiently to clear the 
detent referred to above. On release of the levers the 
coin is free to drop into a receptacle within the brush 
handle and the mechanism assumes its normal arrange­
ment of parts. 

. 1 . " . 
PLANTER. 

A very simple device is  here shown which may be 
used for transplanting, inserting, and removing plants 
from the ground ; also for inserting fertilizer with the 
plants or at the sides of the plant roots. The device 
consists of two ' jaws pivoted together and forming 
when closed a continuous round body tapering to a 

A HANDY LITTLE PLANTER. 

point and, therefore, adapted to be easily inserted in 
the ground. The handles which extend upward from 
each jaw are bent at right angles to the body and may 
be easily grasped in a single hand. Springs secured to 
these handles hold the jaws normally in closed position. 

In using this device the plants may be placed therein 
when the planter is closed, and then after forcing the 
device into the ground the jaws are spread apart 1:y 
pressure on the handles. Upon withdrawing the 
planter the plant wil(be left in the ground. It is obvi­
ous that at 'the same time of inserting a plant a fertil­
izer may be also inserted, or fertilizer alone may be 
inserted at the side of a plant or its roots. While 
other devices for this purpose have heretofore been 
made, they are usually much larger, being designed to 
be operated by two hands and requiring foot power for 
forcing them into the ground. This planter, on the 
contrary, is  of convenient size for .small plants and 
may be very conveniently carried about and easily 
operated. Mr. John J. Olinger, of 145 West 20th Street, 
New York city, has recently received a patent for this 
invention. 

• • • • •  

The most up-to-date thing in the way of street 
sprinklers is in use on the streets of Colorado Springs, 
Col. Here there is  necessity for sprinkling the streets 
all the year round, and as the avenues are all un­
usually wide the proposition has always been a diffi­
cult one and a matter of serious expense. An electrical 
sprinkler has been recently put to work and its per­
formances seem marvelous as compared with the ma­
chines which are more or less familiar to all. The use 
of the arm on one side of the machine is dispensed 
with entirely and the water is thrown from both sides 
at one time, and by the use of an electrical sprayer 
it is not only broken up into very fine particles but is 
thrown a great di stance. The tank capacity is 2,600 
gallons, and the vehicle is propelled by two 60 horse 
power motors. The sprinkling heads are in the center 
of the car on each side, and the water is forced from 
these by two individual force pumps operated by a 30  
horse power motor and a street 120 feet wide can , be 
watered from curb to curb. The amount of water 
thrown and the distance is under complete control 
at all times. 
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UTILIZING THE TUBE SPACE IN BICYCLE FRAMES. 
NotWithstanding the hundreds of inventions on bi­

cycles and their accessories in the past, there seems 
to be but little interruption in the present issue of bi­
cycle patents. A new idea has evidently taken hold 
of the inventors, for noticeable among the latest im­
provements are an increasing number of devices for 
utilizing the chambers contained within the tube frame. 

Our readers milY possibly remember an article which 
appeared in our columns a few months ago, describing 
a bicycle lamp which burned gas generated within the 
hollow handle bars. We illustrate here a match safe 
which can also be put within this same space. The 
match safe is the invention of Mr. J. L. Held, of Bridge­
port, Conn., and comprises a tube which, at one end, is  
integral with a cap piece threaded onto the handle 
bar, and at the other end is  closed by a suitable cover. 

THE HANDLE-BAR MATCH-BOX. 

Matches can thus be securely kept and protected from 
the weather. 

Two inventors in Canada make use of the seat-post 
of a bicycle for carrying tools, repair materials, etc. 
The receptacles consist of cylinders closed at their 
outer ends and held within the seat-post tubes by 
spring latches. In our illustration we show the horiz­
ontal receptacle as containing a bicycle pump, and in 

THE CENTER BRACE USED AS A TOOL RECEPTACLE . 

the upright chamber is a wrench and various repair 
materials. 

Three Minneapolis inventors have hit on the novel 
scheme of inserting a piston into the upright tube 
which holds the saddle-post, thus forming a bicycle 
pump. In the first place, a rubber plug is tightiy 
pressed into the lower part of the tube, in order to 
close it and serve, incidentally as a cushion when en­
gaged by the piston rod. Immediately above this plug 
is the nipple, to which is attached a rubber hose of 
sufficient length to reach the charging nipple of either 
tire. The upper end of the piston-rod projects from 
the top of the seat-post and is bent to form a handle. 
The advantages of this arrangement are obvious. The 
pump is always at hand when needed, and out of the 
way when not in' use. It is large.r and more power­
ful than any pump which could be conveniently carried 

U8UlG 'fO CE'R'rBR-BRACE AS A PUJ[P_ 
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in a tool-bag or in one's pocket_ While pumping, the 
operator has both hands tree, for the machine forms 
the necessary support to the pump. 

• I e  • 
Brief" Note. C o ncerning Patent •• 

President Louis W. Hill, of the Eastern Minnesota 
Railroad, son of James J. Hill, has turned his atten­
tion to the mechanical side of railroading, and a sso­
ciated with Max E. R. Toltz, a mechanical engineer 
of the Great Northern system, and has taken out a 
patent on a combined freight and oil car. It is said 
that the Standard Oil Company has agreed to u se the 
cars of the' new type. 

We have coin-controlled machines for selling chew­
ing gum, cigars, lead pencils, and candy ; machines 
which require but the dropping in the slot of a nickel 
to enable one to listen to the latest "coon" songs;  and 
machines that embody in their construction a city 
directory whIch can be opened by the dropping of a 
cent in the ever-present slot. In a word, the name of 
the "coin-controlled" machine is legion. The latest 
addition to the list is a coin-controlled newspaper-vend­
ing machine, which is the invention of Albert D. Smith, 
of St. Louis, Mo. 

Lord Kelvin is  busily engaged in compiling the 
specifications of two new patents. The completion and 
patenting of these devices will bring the number of 
patents controlled by the Kelvin syndicate to forty­
nine, a large number of which deal with appliances 
which are now regarded as indispensable to the equip­
ment of ships in every country of the world. The 
success with which the veteran physicist has exploited 
the commercial side of his inventions is shown by the 
circumstance that upon the latest warship added to 
the Japanese navy there are no less than fourteen 
Kelvin appliances. 

A new method of treating copper ore has been de­
vised by William J. Knox, of Edgewood Park, Pa . .  
In the oxidation of an iron-bearing copper matte in 
a molten state, in a basic-lined vessel, little or no silica 
being present, Mr. Knox has found that there is formed 
a highly fusible compound of iron and sulfur-an 
oxysulfid of iron . .  Air is forced into the matte, thereby 
generating heat sufficient to maintain the mass in a 
molten state and causing the formation of iron oxysul­
fid under such conditions that substantially no silicate 
of iron is  formed. The copper is separated by pre­
cipitation. The process, it  will be observed, is  some­
what similar to that of making Bessemer steel. 

Prof. Charles Whitney Carmen, who has been con­
nected with a number of Western educational institu­
tions, is the inventor of a new electrical apparatus 
for the projection of pictures impressed on an opaque 
substance, onto a screen to be viewed by a number of 
persons simultaneously. This dispenses with the neces­
£ity of the special preparation of the lantern slide, as 
pictures of all kinds, and objects themselves, coming 
within the required dimensions, can be placed in the 
machine and shown in enlarged form on the sheet. 
This machine was recen:tly shown before the members 
of the Chicago Electrical Association for the first time, 
and its work was regarded as entirely satisfactory. 

Among the new designs in safes, there is  one built 
especially for use in the offices of street railway com­
panies. The usual method followed in receiving con­
ductors' receipts is to have them turned over to a 
cashier, which necessitates the employment of two 
men, so that one will always be on duty, but with 
the use of the safe the services of one of these men is 
done away with. The safe is always open for the 're­
ceipt of the conductor's bags, but at the same time 
its contents are protected from thieves. The safe has 
an opening on the top which is covered with a shield 
on a hinge and supplied with a handle for the purpose 
of raising it. As this is done a tray presents itself 
through the hole rising to a point just fiush with the 
top of the safe. The conductors' returns are placed 
OIl this tray and the handle turned down with which 
the money passes through the hole into the interior of 
the safe. 

A snow plow of extremely novel design has been at 
work during the past winter on the Delaware, Lacka­
wanna & Western Railroad. It is supplied with a 
turntable device which permits its operation to be 
entirely independent of the regular railroad turn­
tables. This is an advantage of no little importance, 
for it is often desired to limit the operation of a snow 
plow to one particular stretch of country, whereas with 
the old style of plow much time would be consumed in 
making the many necessary trips to the turntable, 
which may be many miles away. A turntable device 
is attached to the front of this plow, and when it is 
desired to head around and make the return trip the 
front of the plow is raised by means of compressed air 
cylinders, and then the truck is run back to the center 
of the car where there is a bolster with a center bear­
ing to fit the truck and a number of wheels arranged 
in a circle to bear on the turntable track. The whole 
car is then balanced on this truck and is readily pushed 
around by the crew. 

Scientific American 

� .  LegalHotea. � 
POTENTIAL DISCHARGER INFRINGEMENT.-On October 

21, 1890, Anthony C. White obtained a patent for a po­
tential discharger, which was later acquired by the 
Western Electric Company. The device patented 
consisted of an upper conducting-plate of carbon, elec­
trically connected with the line to be protected, and 
provided with a perforation in its lower surface filled 
with a plug of some easily fusible alloy ; a lower con­
ducting plate of carbon electrically connected with 
the earth by wire ; and a thin, dielectric, mica parti­
tion slotted in the middle opposite. the fusible block 
and securely fastened between and in contact with 
the plate. The purpose of this combination is  to 
protect ' telephone apparatus used in connection with 
electric currents and liable to be injured by high 
'Potential currents which occasionally intrude upon 
telephone and telegraph wires. The Kinloch Tele­
phone Company made a device consisting of two plates 
of the same character electrically connected and used 
in the same way as the conducting plates of White­
a silk dielectric partition between them ; and two 
leaden poles or shot secured by wax, one in a perfora­
tion in the inner surface of the upper plate, and the 
other in a hole in the inner surface of the lower 
plate. The company was sued by the Western ' 
Electric Company for infringement. The primary 
court found that there was infringement. On appeal 
the Kinloch Company claimed that they did not use 
"easily fusible material," but leaden poles or shot 
which cannot be readily fused ; and that, when atten­
tion is given to the parts which really do the work, 
the Kinloch device does not perform its function in the 
same way as the White device. The wax of the fusibie 
material is not essential to the operation of the com­
bination, but is a mere means of holding the parts of 
the device together ; while the fusible material of 
White's is indispensable. The court found that a 
patentee who has made a definite claim has thereby 
disclaimed and abandoned to the public all other com­
binations and improvements that are not mere imita­
tions of his own inventions ; but that when he se­
cures a patent for a new combination, he thereby 
necessarily claims and secures a patent for every me­
chanical equivalent of that combination, bet!ause in 
the light of the patent law, every mechanical equiva­
len of the device is the same thing as the device itself. 
It was here held that the wax or other fusible ma­
terial which is held in perforations in the faces of 
the conducting plates until released by the heat of an 
arc between them, so that they are caused to run 
down between the plates and form a conducting link, 
are mechanical equivalents of White's fusible mass or 
plug, when they are used in a potential discharger for 
the same purpose and when they perform the same 
function. 

COMBINATIONS OF OLD ELEMENTs.-The Western 
Electric Company has won still another action against 
the Kinloch Telephone Company ; this time for the 
infringement of letters patent granted to John A. 
Seeley for an improvement in grouping steering'jacks 
and annunciators for multiple switchboards. Seeley's 
improvement relates entirely to the placing and group­
ing of ,switches or jacks and annunciators in a mul­
tiple switchboard system. When Seeley made his in­
vention the annunciator commonly used was a shut­
ter hinged at its lower edge, which shutter dropped 
and disclosed the subscriber's number when he took 
his telephone-receiver from its hook. Seeley's switch­
board was divided into sections, each of which con­
tained all the line-jacks of all the subscribers served 
by the entire board of annunciators, and steering-Jacks 
of about two hundred of the subscribers. Before the 
Seeley invention, the line-jacks on a multiple switch­
board performed the function of his steering-jacks. 
The e ssence of his invention ' was the convenient and 
uniform grouping of the annunciators and their cor­
responding steering-jacks relatively to each other. His 
invention was directed to the improvement of the ser­
vice on a multiJ;lle switchboard to enable one operator 
to render more speedily and efficient.Iy all the ser­
vice required by the subscribers entrusted to her care. 
The combination was useful. It was immediately 
widely applied. While this fact is insufficient in itself 
to sustain a patent where the machine or combination 
is clearly without novelty, yet where the question of 
novelty is fairly open under the law, the fact that a 
patented device and combina.tion has displaced others 
which had previously been used to perform its function, 
and has gone into immediate and general use, is per­
suasive evidence that it  involved invention. 

::r'he defendants, instead of placing all the line-jacks 
of all their subscribers on the same multiple switch­
board , divided their subscribers into four equal parts 
or diVisions, called divisions A, B, C and D. All the 
annunciators and all the steering-jacks of all the 
lines of the " Y..inloch Company are distributed in 
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corresponding groups upon the sections of each of 
the four boards, so that each group of annunciat'Ors 
and its corresponding group of steering jacks occupy 
the same uniform relative position to one another on 
each section of each of the boards. The court said 
that this uniform grouping is  the principle of Seeley's 
invention. The essence of Seeley's invention i s  the 
uniform correspondence and relative position 'Of all and 
not of a part of the members of groups of annunciators 
and steering-jacks, so that, given a place in a group 
of .steering-jacks corresponding with an annunciator in 
one group of annunciator!!, every steering-jack ' cor­
responding with an annunciator in the same place in 

. the other groups, will be found in the same relative 
position in every corresponding group of steering­
jacks. This uniform corresP'Ondence in the relative 
positions of the groups and the members of which 
they are composed, the defendants preserved. 

OMISSION OF AN ELEMENT IN COMBINATION.-A most 
unusual situation was presented in the case of ,the 
American School Furniture Company vs. J. N. Sauder 
Company ( 113 Fed. Rep. 576 ) for the consideration or 
the Circuit Court of the Eastern District of New York. 
Although the complainants charged the infringement 
of a patent, the defendants admitted that the patent 
was for a useful invention and that it  had not been 
anticipated, contrary to the customary practice i n  
patent litigation. The only issue was infringement ; 
and even upon this point the defendants t'Ook no testi­
mony, relying wholly upon the alleged weakness of the 
plaintiff's case. The Court found on examination of 
the evidence that the defendant's course was justified 
and that the charge of infringement was not made out. 

The patent in the suit, in the opinion of the court, 
is in no sense a primary patent. It covers improve­
ments in adjustable school desks and 'seats, and con­
Sists, says Judge McPherson, in the c

"
om bination of 

old elements. The defendants omitted one of the ele­
ments of a combination forming the subject of certain 
claims, and had substituted no equi�ent. It has 
been held time and time again that nothing in the 
law of patents is more firmly settled thaI;!. the rule that 
a claim for a combination is not infri - ged if any one 
of the described or specified elements be: omitted with­
out the substitution ' of anything equivalent thereto. 
In the present case the Court followed this well-estab­
lished rule and dismissed the complainaJlt's bill. 

UNFAIR COMPETITION.-The liability of corporations 
for torts in pursuance of an alleged conspiracy to ruin 
the business of a competitor was the subject discussed 
in an unfair business competition case ( West Virginia 
'l'ransportation Company vs. Standard Oil Company, 40 
S. E. Reporter, 5 9 1 )  in which an opinion was recently 
handed down by the West Vh·ginia Court of Appeals. 
It was held that one may, without , liability, in fur­
therance of his own interest in the competition of busi­
ness, establish any business in competition with an­
other and may induce customers of that other to with­
c;lraw their patronage in order to obtain the business 
for himself, although it injure, and is  intended to in­
jure, the other person's ,business, provided there is no 
contract between such other person and the customers. 
The motive of the person so dOing, though malicious, is 
not material, if his acts are lawful. The .court cites 
the case of the farmer who dug a hole, cutting oft un­
derground water which used to percolate and ooze 
through lands of a neighbor. It was held that the 
farmer was not liable, though he did the act with 
malice, for he had the right to use his land as he 
pleased 

WESTINGHOUSE Am-BRAKE IN CoURT.-The Boyden 
patent, 481,134, owned by the Westinghouse Air Brake 
Company, has again come up for consideration in a 
United States Court. The patent in question formed 
the subject of a most hotly contested litigation decided 
before the Supreme Court, by whom a most careful ex­
amination of the state of the art was made at the time. 
The patent, therefore, did not come up again in the 
present case ( Westinghouse Air Brake Company vs. 
Christensen Engineering Company, 113 Fed. Rep. 594 ) 
with such presumption of validity only as arises from 
its issue by the Patent Office. The decision of the Su­
preme Court in the previous case, expressed with no un­
certain sound, was, therefore, accepted by Judge La­
combe as establishing the position , that Boyden was 
an independent and meritorious inventor, who solved 
with great ingenuity and in the Simplest manner the 
problem of providing a quick-acting air-brake valve. 
The plaintifts' motion for preliminary injunction was 
sustained. 

The Pressed Steel Car Company has secured a Court 
order compelling its former chief engineer, John Han· 
sen, to assign certain inventions and patents to them. 
The company claims that he was paid $10,000 a year 
and had ' contracted to make over all improvements to 
them. The patents claimed by the company were se­
cured in 1901. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Apparatus. 

POTENTIAL-REGULATOR.-R. A. PHILIP, 
Seattle, Wash. In a constant-potential circuit 
for the distribution of electricity it is neces­
sary to keep the average potential of the 
different mains as nearly constant as possible. 
'l'he customary way of doing this is to select 
some particular point which is  assumed to he 
a fair representative of the average condi­
tion of 'the circuit and from this point to run 
pilot-wires back to an indicating device at the 
station. I n  this invention, however, a group 
of pilot wires are used in such a way that 
instead of presenting the potential at some 
particular point the voltage indicated is pro­
portionate to the average at several points uf 
the system. This minimizes the liability of the 
general potential being injuriously affected by 
local disturbances. 

'L' JryLEPHONE-CIRCUI T.-G . E .  GOODHEAD. 
Winchester, I I I .  The circuit is so arranged as 
to practically prevent a party at an interme­
diate station from hearing the conversation 
between parties at other instrumenfs. By a 
simple arrangement the released receiver-hook 
automaticaLly changes the circuit, cutting out 
the instrument on the line in a direction op­
posite to central and forming the circuit from 
the ground through the telephone box to the 
central. 

COLLECTION-RECORDING MECHANI SM . 
-G. F. DE GROOT and , 1. L. THOMPSON, Mor­
ristown, N. J. The device provides for re­
cording at a post-office the collection of mail 
matter from the street boxes. The mechanism 
is electrically controlled and operates upon 
the opening of a letter-box to record on a 
strip of paper the number of the collector, the 
number of the box, and the date and hour of 
collection. Provision is made for locking and 
releasing the letter-box door at stated inter­
vals. 

Engineering Improvements. 

SPARKING PLUG.-C. A. MEZGER, Brook­
lyn, N. Y. This sparkling plug is so arranged 
as to prevent sooty formations within the cylin­
der of an internal combustion engine from 
accumulating around the sparkling points in 
such manner as to sbort-circuit the igniter. 
The parts are so arranged that the current 
would have to make a long path through the 
soot in order to effect a short circuLt, which, 
owing to the poor conducting qualities of the 
soot, would be practically impossible. 

Machines and . Mechanical Devices. 

CIGARETTE-MACHINE.-J. C. HANSEN-
ELLEHAMMER, Istedgade 99, Copenhagen, Den­
mark. This invention affords a new device 
for filling the cigarette tubes in a cigarette­
machine with tobacco. The filling is effected 
by screwing into the cylinder a thin, screw­
shaped wire, then by means of this wire In­
troducing the tobacco-cylinder Into the paper 
tube, and finally unscrewing said wire from 
the completed cigarette. The movement of the 
device is capable of such adjustment that 
the wire may be introduced even in finely cut 
tobacco without in any way damaging the 
tobacco-cylinder. 

BURGLAR-ALARM FOR SAFES.-I. J. 
EMORY, Waverly, Ohio. Means are provided 
for automatically sounding an alarm when any 
unauthorized person approaches the safe with 
1 he G bject of surreptitiously opening the same. 
A protected passageway to the door of the safe 
Is provided, dlso means for holding the devices 
Inoperative during business hours, or when 
the - alarm-actuating mechanism is to be set in 
condition for service. 

XYLOPHONE-PLAYER.-F. R. GOOLMAN, 
Binghamton, N. Y. 'L'he purpose of the in­
vention Is to provide a mechanism for playing 
on xlyophones which may be relied upon to 
perform the functions for which it is intended. 
In order 'to play a xlyophone properly it is 
necessary to strike the bars of the Instru­
ment one stroke for short notes, and a succes,­
sion of strokes for sustained notes. This mech­
anism is so constructed that such results w i l l  
b e  invariably obtained when required. 

TOOL-HOLDER.-C. };'. PRESTON, Chicago, 
I I I .  'l'his tool-holder is especially designed for 
use in lathes, planers, and other metal-working 
machines. It  is arranged to adjustably hold a 
cutting tool with an even bearing on the top 
and bottom to 'prevent undue vibration and 
render the tool as solid as an ordinary forged­
steel tool. 'L'he tool is held without the use of 
set screws or other objectionable projections. 

Hallway Contrivances. 

PRO C E S S  OF RIpCONSTRUCTING RAIL· 

ROAD-RAILS.-V. T. LYNCH Chicago, I I I .  
This Invention enables t h e  ordinary flanged 
rail to be cheaply transformed into a grooved 
rail without taking it up from the tracks. 
The edge of the flange Is first swaged or up­
set, and metal Is then run into a mold which 
extends along the flange of the rail and Into 
which the flange projects, so that when the 
mold is removed the rail is left with a second 
tread running alongside the ball of the rail 
and forming a groove therein. 

Vehicles and Their Accessories. 

VEHICLE-BODY.-J. E .  and C.  B. BROWN, 
Bradford, Pa. The invention provides an im-
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is ada pted to greatly strengthen the body 
where the parts are secured together, and also 
dispenses with the use of screws and short 
plugs usually employed for the attachment of 
parts of the body, which frequently become 
loose or produce defacement of the finished 
exterior of the body. 

Buslntss and Ptrsonal Wants. INDEX OF INVENTIONS 

W AGON-BODY.-J. W. FINCH, Leland, Miss. 
The invention relates to improvements in sep­
arable wagon bodies. The body consists of two 
parts which can be readily and with ease 
taken apart by one person, leaving the bot­
tom resting on a running gear ; thus adapting 
the vehicle to purposes where a box-like body 
could not be used to the same advantage. 

DUMPING • 
VEHICLE.-H. F. SHEPARD, 

Brooklyn, N. Y. Mr. Shepard has invented a 
dumping-wagon which is provided with ' an in­
clined bed-frame down which, when , released, 
the body will slide by gravity to dumping po­
sition. A simple means is provided for re­
leasing the tail-board from the body while 
dumping. 

HORSE-HOPPLE.-M. KLEIN, Denver," Colo. 
This device, which is of simple construction, 
is designed to be carried by a horse and forms 
an effective means by which a horse may be 
instantly stopped or checked should he at­
tempt to run away when used in harness or 
under saddle. 'L'he hopple may also be used 
as a hitching device so as to hitch a horse 
without the use of a hitching-post or weights. 

lUI"cellaneous Inventionl!!. 

READ THIS COLUMN CAREFULLY.-You 
will lind inquiries for certain ciasses of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once H nd we will 
send you the name and address of the party desir­
ing the mformation. In every ease it is neces­
sary 'o give the number of' the Inquiry. 

MUNN &; CO. 

Ma.rlli.e Iron Works. ChICagO. Catalogue free. 
Inquiry No. 270!ol.-For manufacturers of motors 

trom ;l4 to � horse power. 
.. U. 8." Metal Polish. Indianapolis. Samples free. 
Inquiry No. 2"09.-For small refrigerating ma­

chines for household use. 
WATER WHEELS. Alcott &; Co., Mt. Holly, N. J. 
Inqlliry No. 'J710.-For dealers in stamped or 

pressed wooden mouldings. 
For bridge erecting engines. J. S. Mundy, Newark, N. J. 
Inquiry ISo. 'J711.-For col leges in which forestry 

is taught by correspondence. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . . Box 13, Montpelier, Vt. 

Inquiry No. 'J71'J.-E-or dealers in cold rolled 
steel. 

We design and build special and automatic machinery 
for all purposes. 'l'be AmBtutz�OBborn Company, Cleve. 
land, Ohio. 

Inquiry No. 2713 .-E'or dealers in band .teel and 
who are engaged in tempering smaH light springs. 

Inventions develuped and perfected. Designing and 
machine work. Garvin Machine Co., 149 Varick, cor. 
Spring Sts .. N. Y. 

Inqull'Y No. 2714.-For makers of power cider 
mills. 

Manufacturers of patent articles, dies, stamping 
SLEEVE-HOLDER. - H. G. CARPENTER, tools. light. machinery. , Quadriga Manufacturing Com-

Westbend, Iowa. The sleeve-holder is in the pany, 18 South Canal Street, Cbicago. 
form of a spring-band or clasp for preventing Inquiry l'i o. 271�.-�'or machinery for grading 
sleeves of shirts, coats, or other light gar- road- beds for steam railway construction. 

ments from slippillg on the arm of the wearer. 'I'he celebrated " Hornsby-Akroyd " Patent Safety 011 
The edges of the band are provided with a Engine Is built by the De La Vergne Refl'lgeratinl'( Ma· 
series of notches which catch and hold the chine Company. Foot of East 138th Street, New York. 
shirt more securely than would be practicable ni��t�

�
':t1', 

:'
��k

�!16.-�·or manufacturers of alum i­
with a band haying smooth edges. 

COVER FOR TUMBLERS OR OTHER VES­

SELS.-F. L. JOBSON, Richmond, Va. The 
object of this invention is to provide a simple 
and effective cover for cups, goblets, tumblers, 
etc., which will effectually cover the same, and 
preven t ingress of air, odors, dust, germs, in­
sects, etc., and which at the same time serves 
the purpose of a spoon-holder. 

ARMOR.-J. J.  PINDAK, Chicago, III .  Mr. 
Pindak has invented an improved armor for 
the sides of war vessels, turrets, and other 
devices to be protected against projectiles. 
The armor is of such construction as to be 
readily applied or removed and is so arranged 
as to break the force of ' the projectile and 
distribute the impact over a large area. 

STIRRUP.- -W. H. AUGHEY and W. CLIFTON, 
Billings, Mont. The stirrup permits a quick 
and convenient change adjustment whereby it 
may be raised or lowered to suit different 
riders and also be readily adjusted to throw 
the weight imposed upon it either upon the 
ankles of the rider c'r a way from them. 

IDEAS DEVELOPED.-lJesigning, draughting machine 
work for Inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 

Inquiry No. ll7t 7.-E'or stamping machines for door pJatej. marks, etc. 
Designers and builders of automatic and speCial 

"machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 271"'.-For manufacturers of hammer break sparkers for gasoline engines. 
The best book for electriCians and beJllnners in elec­

tricity is U Experimental SCience," by Gao. M. HODkins. 
By mail, �,. Munn &; Co .. pnblishel'l!, 361 Broadway: N. Y. 

Inquiry No. 2719.-For dealers in rubber tires for baby carriages. 
PATENT FOR SALE.-Settlng instrument patented 

March 18, 1902. Every machinist needs one. Used for 
dilferent purposes. send for circular. Morris Chamber­
lain, Bartley, N. J. 
I Inquiry No. 2720.-For manufacturers or dealers 
n indurated fiber goods. 

rr Send for new and complete catalogue of SCientifiC 
and other Books for sale hy Monn &; Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 27'J1 .-For dealers in lanterns with round globes, burning acetylene gas. 
BASKET HANDL'�.-M. TUCKER, Brocton, Inquiry No. 2722.-F'm dealers In electric fans 

N. Y. The invention relates to a handle for run by It wet battery. 
baskets, particularly those used for grapes 
and like" food, which not only serves as a means 
for carrying the basket, but also as a clamp 
for holding the top in place. 

NON-REFILLABLE BOTTLE .-J . ZANGEL, 
Ba ttlecreek, Mich. The necl< of the bottle Is 
provided with a casing having a valve. A 

spring normally holds the valve closed, and a 
weighted ball having flexible connection with 
the valve is employed to open the same on 
tilting the bottle. 

RUBBER BOOT OR SHOEl.-J. L. PERRY, 
Auburn, R. I. The heel portion is strengthened 
or re-enforced to such an extent as to prevent 
the bending down, and doubling up, and the 
consequent breaking of the heel back, as so 
frequently happens with rubber boots and 
shoes now made. 

R��,'f�i�{0�e�·c�!23.-For the present address of the 

T
t
n
i
q ll i .. 'Y No. 'J7'24.-For dealers in up-to-date tire ex ngUlshers, hand grenades, etc. 

Inquiry No. �"�5:.-For makers of hardware suit­able lOr the manufacture of screen doors and windows. 
�nqulry No. 'J726. -For a narrow-gage locomot ive ����f 4�r

n
�:!�O�

i
d� or gasoline for use on a wooden 

�nqufry No. 2727.-For dealers in general theatrl­
��m�����c�

nd supplies for such as to make-up," 008-

gl!�::�i:e�. No. 'J7ll8.-For manufacturers of small 

m�t�r�� l'y No. 2729.-For manufact.urers of spring 

)nquiry No. 2730.-FO!' hand or treadle power cIgarette-making machines. 
Inquiry No. 2 " 3 1 .-For dealers in novelties. 
Inquil'Y No. 2732.-For addresses of phllatellcal 

�
a
J.::�ici.ublished in United States. CHnada and South 

TOY OR GAME APPARATUS.-C. H. Bux- I I N 'J 
TON, Neenah, Wis. The device not only affords biC;�: tfie!!. o. ' 733 .-For makers of solid rubber 

amusement but also provides practice In dlgi- lnqll iI'Y ISo. '':734.-For manufacturers of invalid 
tal dexterity. It involves two round rods, c airs, etc. 
hinged together and so arranged that upon Inquiry No. 273�.-For manufacturers of ceUu-
certain manipulation ihe ball may be caused lold and xylonite SUItable for knife handles, et.c. 
to roll up the rods when inclined. ��?ulry No. ll73ti.-For dealers in rolled gold 

RECOIL PAD FOR GUNS.-J. R. WINTERS, fnquh'V No. ll737.-�'or manufacturers of steam 
Clinton, Mo. The invention is an improvement riding galleries. 
in recoil pads for guns, and has for an object Inquiry No. 273S.-For machinery for making 

to simplify such constructions, to avoid any brackets and pins for telephone lines. 
substantial length of the stock, and to pro- felr�g!�:;':°fo�i:.,9u-;,rt'i,� t�t':.t�;mgso��r��a:t

e 
c��: 

vide a novel· arrangement of the filling tube teens. 

by which the pneumatic pad is filled, as well Inquh'y No, �740.-For manufacturers of plat"s 
as to provide a cover for the pad. of aluminium. 

D I S PLAY DEVI C E .-J_ K. ONEY , Huntlng- hl�q
c��6s:""0. 'J74t .-For machinery for makinl< 

ton, W. Va. Mr. Oney affords an improvement Inquiry No. 2742.-For dealers In granula: ed cop-
in display devices, being in the nature of a , per or machinery for making the same. 
simple construction which can be readily ap- InquirY No. 2743.-For a cheap Ice-making ma-
pIled to a window or door frame to support chine for household use. 
an arm or bar for carrying a sign or other 
Indicating means for advertising o r  like pur-
poses. 

Inquiry )\O o .  'J744,· -For manufacturers of acety­lene gas generators. 
I"quiry No. 274� .-For manufacturers of ear tubes, etc. 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 3. 1 902, 
A N D  E A C H  B E A R I N O  T H A T  D A T E. 
LSee note at end of list about copies of these patents. 

Acids, making alkyl ethers of cinchona alka-
loid carbonic, H. Thron . . . . . . . . . . . . . . . . 701,523 

Air brake apparatus, W. L.  Clark . . . . . . . . . •  701,796 
Air brake coupling, automatic, C. H. Seitz • •  701,628 
Air brake system, continuous automatic, E. 

L. Gosse . . . . . . . . . . . . . . . . . . . . . . . 701, 327 701,328 
Air for cooling and moistening same, treat-

Ing, W. P. Rice . . . . . . . . . . . . . . . . . . . . . . . 701,506 
All' moistening apparatus, Q. N. Evans . . . •  701 , 553 
Air ship, C. F. A. Klotz . . .. . . . . . . . . . . . . . .  701,359 
Air ship, P. Samorskl . . . . . . . . . . . . . . . . . . . . .  70 1 , 510 
Alarm. See Burglar alarm. Electric alarm. 
Amalgamating apparatus, G.  F. Jernigan . .  701,346 
Applicator, A.  Levy . . . . . . . . . . . . . . . . . . . . . . .  701 , 587 
AtomIzer, H. Goltermann . . . . . . . . . . . . . . . . . . 701 ,711 
Automobile safety fuel tank, T. W. Moran . 701 , 754 
Axle, vehicle, J. D. King . . . . . . . . . . . . . . . . 701 , 356 
Bag fastener, G. M. Buskey . . . . . . . . . . . . . .  701 ,537 
Baking biscuit cups for ice cream, apparat-

us for, A. Valvona . . . . . . . . . . . . . . . . . . •  701, 776 
Bale covering, M. Kirshner . . . . . . . . . . . . . . . . .  701 , 576 
Bale tie machine, P. Frantz . . . . . . . . . . . . . . . . 701, 478 
Baling press, M. Kirshner . . . . . . . . . . . . . . . .  701 , 575 
Baling press, C. M. Arnold . . . . . . . . . . . . . . .  701, 785 

�:���t �:
kl�!tll�°i'!'at!�i:f: :'��l�e

,t St�pi�s �gUg� 
Basket, veneer, E. Abe-r . . . . . . . . . . . . . . . . . . . .  701 , 665 
Bed, spring, S_ L. Simpson . . . . . . . .  _ . . . . . . . 701 , 408 
Beet topping device, Zuidewind & Van Put-

ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 664 
Bell, electric, H. F. Keil . . . . . . . . . . . . . . . . .  701 , 572 
Bicycle, G. W. Manson . . . . .  _ . . . . . .  _ . . . . . . .  701 ,747 
Bicycle driving mechanism, G. W. Manson . . 701 , 748 
llicycle handle bar grip, B. F. Wbeeler . . . .  701 , 437 
Bicycle saddle, J. M. Provoost . . . . . . . . . . .  701,390 
Bicycle support, H. M. Falcina . . . . . . . . . . . . 701 , 696 
Boat stopping and holding device, P. M. 

Maloney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 746 
Boiler cleaning compound, J. A. Robinson . .  701 ,508 
Boiler repair plug, C. Engelhardt . . . . . . . . . .  701, 691 
Boller seam or joint, steam, S.  M. Vauclaln 701 , 777 
Boller water gage, E. F. Shallow . . . . . . . . . . 701, 516 
Boring apparatus, rotary, W. Pruszkowskl . .  701 , 391 
Bottle washer, H. S. Brewington . . . . . . . . . .  701 , 285 
Box and fastener, O. O. Clayton . . . . . . . . . .  701, 797 
Box blank printing and scoring machine, F. 

Meisel . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  . 
Brick, silica, Gibson & Wessling . . . . . . . . .  . 
Bricks, producing sillca, Gibson & Wessling . 
Briquet and producing same, E. S. Mea�e . .  
Broom, E .  Robertson . . . . . . . . . . . . . . . . . . . .  . 
Broom, brush, G. W. Richardson . . . . . . . . .  . 
Brush, fountain, Schwartz & Silberman . .  
Bucket dumping apparatus, automatic, T. 

N. Jones . . . . . . . . . . . . . • . . . . . . . • . . . . . .  
Buckle, M. J. Griffin . . . . . . . . . . . . . . . . . . . .  . 
Buckle, suspender, W. T. Dugger . . . • • • • •  .; . 
Burglar alarm, Erickson & Peterson . • . . • • . •  
Burglar alarm, W. H. Moody . . . . . . . . . . . . . .  . 
Butcher' S block scraper, B. I. Plummer . . . . 

701 ,493 
701 , 708 
701,707 
701 ,365 
701 , 395 
701 ,507 
701,402 

701 , 812 
701 , 561 
701 ,689 
701,552 
701 ,753 
701,503 

Button and blank therefor, sheet metal, J. 
Hafer, Jr . . . . . . . . . .  _ . . . .  _ . . . . . . . . . . . .  701,717 

Calcium carbld, manufacture of, de Vulltch 
& d'Orlowsky . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 650 

Calculating macblne, W. G. Powell . . . . . . . .  701 ,611 
Calculating machine, G. F. Harrison . . . . . .  701,721 
Calendering machine, L. Schreiner . . . . . . . . .  701 ,511 
Camera magazine plate holder, J. C. F. 

Schafer . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  701,400 
Camera, pbotographlc, E.  D. Bartlett . . . . .  701,786 
Can. See Oil or gasolene can. 
Can heading machine, A. W. Livingston . . . .  701,589 
Can opener, H. G.  Day . . . . . . . . . . . . . . . . . . . .  701 , 686 
Candle, T. J_ Garrigan . . . . . . . . . . . . . . . . . . . .  " 701.557 
Candy cutting machine, J_ Smith . . . . . . . . . .  701 ,635 
Car bolster, C. S.  Shallenberger . . . . . . . . . . . .  701 , 515 
Car coupUng, H. H. Marsball . . . . . . . . . . . . .  701 . 594 
Car door, grain, L I,. Edwards . . . . . . . . . . . .  701 , 551 
Car draw gear, C. Wright . . . . . . . . . . . . . . .  701 ,600 
Car dumping structure, revoluble, E. Ram-

say . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701, 764 
Cal' fender, J. D. Hodges . . . . . . . . . . . . . . . . . .  701 , 568 
Car, metall!c frame box, J. M. Hansen . . . . 701 .720 
Car seat, H. S_ Hale . . . .  _ _  . . . . . .  _ . . . . . . .  . .  701 ,562 
Car side bearing, Susemlhl & Torrey . . . . . .  701 ,416 
Car, tank, C. L. Wilmot . . . . . . . . . . . . . . . . . . 701 , 656 
Carbon brush and making same, W. Mms . 701 , 369 
Carbon sorting machine, M. M. Zellers . . . .  7°1, 453 
Card and making same, Jacquard, J. Szcze-

panik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 775 
Carding machine feeding mechanism, H. 

Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701, 487 
Carpet sweeper, S.  J. ' Reynolds . . . . . . . . . . . . 701 , 393 
Carriage curtain, G. R. Harris . . . . . . . . . . . . 701 ,337 
Cartridge, J.  Orcutt . . . .  _ . . . . . . . . . . . . . . . . .  701 ,763 
Catgut ligature and suture and preparing 

same, C.  E. Parker . . . . . . . . . . . . . . . . . . . 701 , 501 
Chair S M Hudson . . . . . . . . . . . . . . . . . . . . . . . 701 ,728 
Chur�, 0_ A. Dahl _ . . . . . . . . . . . . . . . . . . . . . . 70 1 , 304 
Cigar or cigarette mouthpJece, J. H. Raecke 701 , 613 
Cigar wrapping machines," cutting and past-

ing device for, E. Pisko . . . . . . . • . . . . . .  701 , 388 
Circuit breaker, B. P. Rucker . . . . . . . . . . . . . .  701, 621 
Cleaner. Se-e Paper cleaner. 
Clevis, Chidester & Turk _ . . . . . . . . . . . . . . . . . 701 , 540 
CUp and lap link, combined, P. H. De 

Rochemont . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 803 
Clipper, R. F. Werk . . . . . . . . . . . . . . . . . . . . . . .  701 , 653 
Clipper, hair, R. E. McKinley . . . . . . . . . . . .  701 , 601 
Clipper, mane, J. A.  McCollum . . . . . . . . . . . .  701 ,371 
Clothes drier, H. C_  & J. F. Evered . . . . . .  701 , 692 
Clothes rack, O. P. Callahan . . . . . . . . . . . . . .  701, 789 
Clutch, magnetic, H. W. Buck . . . . . . . . . . . . 701,290 
<:Joffee, apparatus for the treatment of, H. 

S. Maxim . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701,750 
Collapsible reel, F. English . . . . . . . . . . . . . . . . 701,317 
Collars, etc. , machine for shaping, A. R. 

Gustafson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701,716 
Collars, etc. , machine for shaping and 

smoothing, A. R. Gustafson . . . . . . . . . . . .  701,715 
Concrete column, O. W. Norcross . . . . . . . . .  701,377 
Concrete, etc. , "  mixing machine for, W. B. 

Cavin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701,465 
Conductors from non-conductors, apparatus 

for separating, Swart & Blake . . . . . . . . 701,417 
Conduits with rubber in cement or liquid 

forni, apparatus for - covering flexible, 
J. T. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . .  · 

Controller, T. von Zweigbcrgk . . . . . .  701 , 495, 
Controlling device, T. P. Jj.,ord . . . . . . . . . . .  . 

701 , 472 
701, 456 
701, 701 

Conveyers, hanger coupler bearing for screw, 
Smith & Mathis . _ . .  _ . . . . . . . . . . . . . . . . . .  701 ,6B6 

Copper, hardening, Walter & Keiner . . . . . . 701 , 429 
Copy holder, J. H. McBride . . . . " . . . . . . . . . . .  701, 599 
Copying documents, drawings, etc . ,  appar-

atus for, E. Sinclair . . . . . . . . . . . . . . . . . .  701, 409 
Copying preSR, roller, P. H. Yawman . . . . . . 701 , 447 
Corkscrew, automatic, R. B. Andros . . . . . . . . 701,791 
Corn husker and shredder and ensilage cut-

ter, A. Rosenthal . . . . . . . . . . . . . . . . . . . . . .  701 ,397 
Corn shock loading "d£'vicp", W. A. Tea . . . . . . 701,645 
Cotton chopper, L. W, Wooten . . . . . . . . . . . . 701 , 446 
Cotton chopper, F_ M. & L. E. Sharp . . . . . .  701 , 768 
Cotton gin, roller, C. J. McPherson . . . . . . . . 701 , 814 
Counterbalancing the momentum of recipro-

cating elements, means for, M. N.  For-

TOBACCO-PIPEl.-A. K. BOWMAN, Pitts­
burg, Pa. The pipe is provided with a woven 
tube through which the smoke passes and 
which will divide up the smoke Into fine 
particles to collect from it the suspended 
poisonous substances : this wlII also cool the 
smoke. Any liquid that accumulates In the 
steni o r  mouthpiece will be absorbed by pads 
provided for that purpose. 

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,477 

T Cultivator, J. M. Talbert . . . . . . . . . . • . . . • . . .  701 ,419 uqulry No. 2746.-�'or makers of solid, rustproof Cultivator, rotary, J. Scott . . . . . . . . • . . . . . . .  701 , 512 harness metals, dashboards, etc. Current motor, W. 1.. Walter . . . • . • • • • . . • . .  701 , 430 

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 
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o. 2747.-For makers of hollow COPPSI' Curtain fastener, A. M. Shauck . . . . . • . . . . . .  701 , 630 

Curtain fixture, Jordan & Egan . . . . . . . . . . . .  701 , 570 
Curtain pole and hanger, H. P. Roberts . . . .  701 , 817 

Inquh'Y No. 274S.-For machinery for copying Cuspidor, E. L. & W. H. Cadwell . . . . . . . . 701 , 291 
the fiat surface 01 a clarinet mouthpiece. Cyanids, making, G. Ottermann . . . . . . . . . . .  701 , 604 

Inquiry No. 'J749.-For niakers of paper 'rims or Cycle propell!ng mecbanism, C. Olson . . . . 701 ,76l 

tires for placing over iron wheels.. C
YCI��W: 6�

n��
u

1���s .�� . ?�;���� . ?�. :����.
s

: 701,348 
Inquiry No. 27;lO.-For makers of electric motors. Dental apparatus, switch for electromotors 

for driving, Schreier & Dumler . • . . . • . •  701,627 
Inquiry No. 27�1 .-For manufacturers of port- Dental matrix, W. Crenshaw . . . . . . . . . . . . . . 701 ,799 able lamps burning kerosene. ' Dental tool for , slitting cap crowns, C. J .. 
Inquiry No. 27�2.-For makers of hroom machln- Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ery. Disinfectant powder, making, J. Rother • . • •  
701,616 
701,620 
701,3�2 

proved construction for 8; vehicle-body which the mvention, and date of this paper. Pi��'t�:I��S ��ri;Jr;�:e�For manufacturers of marine Disinfectants, (';;:::�::=e ��!xon . •  



JUNE 14, 1902• Scientific America.n 
Disinfecting device, L. E .  Jones . • • . . • . • . . . .  701 ,485 Lightning conductor, F. E. K lein . • • . • • • • . .  
Display rack and advertising device, COill- Limb, artifiCial, I. R. & W. D. FeDDer • • • • • •  

bined, G .  D .  Snel l .  . . . . . . . . . . . . . . . . . . . .  701 ,818 Limb, artifiCial, H .  yearsley . . . . . . . . . . . .  . .  
Door cbeck J Watts 701 431 LlnotYl)e galley, F .  E .  Milbolland . . . . . . . . .  . 
Door hang�l', P. G. �ij�;I��' : : : : : : : : : : : : : : : : :  701 ; 597 Liquid drawing device, L. H. Handy . . . . .  . 

Dough moldmg machine, C. A. 'l'bomson . . . .  701 ,646 Loom harness evener, A. S. Cowan . . . . . . . . 

701, 577 
701, 318 
701 , 450 
701 , 368 
701 , 335 
701 , 683 

Draft rigging, combined spring and friction, ' Loom picker operating mechanism, swivel, 
C .  S .  Sballenberger . . . . . . . . . . . . . . . . . . . .  701 ,514 F.  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,534 

Draw bar attachment, W. �'. Ricbards . . . . . .  701 , 618 LubrIcating devIce, A. Lofdahl . . . . . . . . . . . .  701, 364 
Draw gear, triple spring, C. '\Vright . . . . . . . 701 , 661 Lubricator, H. Harris . . . . . . . . . . . . . . . . . . . . . .  70] ,567 
Drawers, woman's ,  H. �L Love . . . . . . . . . . . .  701 ,7�4 Lubricator, H. A. Lyddon . . . . . " . . . . . . . . . . . . .  701,745 
Drier.  See Clothes drier. Hair drier. Machine purts, flexible device for connect-
D l'y i n g  rack, J .  H. Davis . . . . . . . . . . . . . . . . . .  701, 546 ing stationary or movable, If'. Reichen-
Drlll E .  E.  Atkinson . . . . . . . . . . . . . . . . . . . . .  70 1 , 792 bach . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 701 ,615 
Dru�, heating and ventilating, A. W. Brock 701 ,286 Magnifying glass, binocular, E. Berger . . . .  701 ,788 
Dye and making same, brown vIolet sulfur, Mail bag crane, L. B. Sweetland . . . . . . . . . .  701,774 

A. Weinberg . . . . . . . . . . . . . . . . . . . . . . . . . .  701,435 Malted bIscuit and making same, granular, 
Dye and making same, red, J. VlIle . . • . . • . .  701 ,427 J. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,742 
Dyeing apparatus, yarn, C. Wolf . . . . • . . . . .  701 , 444 Maps, manufacture of spherical, Henrijean 
Edge finisbing machine, S. D. TrIpp . • • . . . . .  70 1 , 425 & Patesson . . . . . . . . . . . . . . . . . . . . . . . . . . .  701, 340 
Egg beater, E. L. Weed . . . . . . . . . . . . . . • . . . . .  701 , 432 Margarin, etc. , machine for kneading and 
Electric alarm, W .  N.  H a r i n g  . . . . . . . . . . . . . . 701 ,566 washing, L. B. Donkers . . . . . . . . . . . . . . . .  701 ,473 

Electric b l'nshes, m a king, ' R.  D. Laughlin . .  701 , 363 Match safe, W. G. Hurley . . . . . . . . . . . . . . . . 70 1 , 729 
Electric controller, A. Phillips . . . . . . . . . . . .  701. , 608 Measure, tape, W. Chesterman . . . . . . . . . . . . 701 , 68 1 
Electric meter, H. Aron . . . . . . . . . . . . . . . . . . . . 701 ,280 Measuring the areas of surfaces, m ach ine 
Elect ric meter, C .  D. HaskIns . . . . . . . . . . . . . . 7 0 1 , 388 for, J.  E. N Ightingale . . . . . . . . . . . . . . . . .  701 ,498 
Electric motor, A. B. Bolson . . . . . . . . . . . . . . 70] ,341 Metal receptacles, apparatus for shaping, 
ElectriC sweating robe, A .  Phillips . . . . . . . . 70] , 609 M. L .  Deering . . . . . . . . . . . . . . . . . . . . . . . .  701. , 549 
Electric switch, G. Higginson . . . . . . . . . . . . . 701. , 725 Metal receptacles, sllaping, M. L. Deering . .  701, 550 
Electrical apparatus, A. TZllut . . . . . . . . . . . . .  701. , 647 Metals on metallic surfaces and tbe products 
Elect rica l hood Ot· reflector and clamp for tbereof, depositing, S .  Cowper-Coles . . , . 701,298 

same, L. L. Tel'hune . .  : . . . . . . . . . . . . . . .  701 ,421 Mixing m a c b ines, etc. , conveyer for, C. T. 
Electrical protectot', C. A .  Rolfe . . . . . . . . . . 701 ,396 Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701,312 
Electrode, storage battery, J.  von Poppen- ?\ioistener, enevlop and stamp, G. M. Will-

bu t'g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 389 la m s  . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .
.
. . . 701 , 441 

Eleva tor,  E. R. GilL . . . . . . . . . . . . . . . . . . . .  70 1 , 326 Molding machine, J. Stuart . . . . . . . . . . . . . . . .  701 , 772 
E l J i pt i c a l  frames, mncbine for forming, C .  _ Mop, H. A. Hayden .. . . . . . . . . . . . . . . . . . . . . .. .  701 ,4�2 

E. Sandstl'Om . . . . . . . . . . . . . . . . . . 701 , 624, 70 1 , 620 I Mop holdet', A. L. WIlson . . . . . . . . . . . . . . . . . .  701 ,657 
End board and boot for wagons, combIned, I Mosquito bar or canopy support, P. Jung . . . .  701. ,349 

C. Fishel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701,320 I Motion transmitting mechanism, variable, J .  
Engine muffler, s t e a m  or other, T. S. Me- Nielsen . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  701 , 603 

K innie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 49 6 1 Muffle furnace, continuous, W. Dlcken ( 1'e-
Engi nes, electric igniter for explosion, E .  issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 1 , 998 

H. Fahrney . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 695 Nail mnch inp, wire, Clark & Mayer . . . . . . . . 701 , 467 
Envelop, W. A.  Dean . . . . . . . . . . . . . . . . . . . . . .  701 ,308 Nasal shield,  T. Carence . . . . . . . . . . . . . . . . . .  701 ,538 
Equalizer, fou r horse, O. & 1,'. Zoeller . . . . . . 701 , 454 , Nest for hellS, etc . ,  D. V. M iller . . . . . . . . . .  Q 0 1 , 49-1 
Excavating . and loading machine ,  D. H. ! N u t  lock ,  B. '"" . Bolen . . . . . . . . . . . . . . . . . . . . . 70 ] , 2�-1 

Mahoney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 593 Nut, lock ,  J. L. Alger . . . . . . . . . . . . . . . . . . . . .  701 , 53U 
li1xtension table, F. Whltf' . . . . . . . . . . . . . . . .  701 , 78� ; Oar, K. C. Mc N eill  . . . . . . . . . . . . . . . . . . . . . . . . 70 1 , I5D 
Eyeglasses, F. A. Stevens . . . . . . . . . . . . . . . . 701 , 8 1 9 ; Oa r  lock, E. l�. McI n ty re . . . . . . . . . . . . . . . . 701. , di8 
Eyelet, J.  W. Force . . . . . . . . . . . . . . . . . . . . . .  701 , 47() Oil or gasolene can, L. E.  Monis et al . . . . 70.1 , 75G 

" St " Foot ani af Power Screw Cu� 

Lathes 

Queen Transits and Levels 
H ig h  G rade I n st r u m e n t s  w i t h  t h e  Latest Improvements. 
160 page mn- 240 page Math-i n  e e l'  i n g ematical Cata-f;ataIOg'!e on I THE QUEEN I l o g u !'  on ap· apphcatIOn. phcatlon. 
E N G I N EERS' A N D  D R A FTS M E N ' S  S U P P L I ES. 

QUEEN & CO Optical and Scientific 
., Instl'ulIlcnt "\Vol'ks, 

59 Fifth Ave ., N ew York. 1 0 1 0  C h e st n u t  S t . ,  P h i la .  

UsIng Natural Gas, 
( 'oal Gas, Prod ucer 
Gas, and Gasoline di­rect from the tank. 
1 to <0 H. P.,  actual. 
The Spri n gfield 

Gas Engine Co. 
21 W. Wasbington �t .  

Springfield,  O. 
------------�---

Spoke holes In metallic wheel fellles, m a -
chine for drllllng, G. H. E verson . . . .  701 ,694 

Spoke puller, vehIcle, C. W. Sleeter . . . . . . . .  701 , 519 
Sprayer, liquid, L. A. Aspinwall . . . . . . . . . . .  701 , 668 
Spring cushion and its support, W. H. Bates 701 , 461. 
StaIr rod fastener, W. Richards . . . . . . . . . . . .  701 ,394 
StampIng machIne ejecting device, J. Shir-

rell's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,40[) 
Starting or stop plug mechanism, G. M. 

Brous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Steam generator, Sharkie & Crawford . . . . .  . 
Steam generator, A. Thompson . . . . . . . . . . .  . 
Steam generator regulator, T. Clarkson . . .  . 
Steam trap, F. Tudor . . . . . . . . . . . . . . . . . . . .  . 
Steamer, wheat, J. Frantz . . . . . . . . . . . . . . .  . 
Stencil, Baker's, L. T. F.  Zaiser . . . . . . . . .  . 
Stereoscope, H. C. & H. C. "Thite . . 70 1 , 526, 
Stoker, mechanIcal, A. F. Nagle . . . . . . . . . . .  . 
Stone, manufacture of artificial sand, H. 

7(H , 287 
701 , 403 
701 , 42 2  
701 , 542 
701 , 52� 
701 , 322 
701 , 662 
70 1 , 527 
701 , 602 

Engbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 ,690 
Stoppers for bottles, jars, etc. , manufactur-

Ing, Rawbon & Bundy . . . . . . . . . . . . . . . . 701 ,504 
Stove, E. G .  Germer . . . . . . . . . . . . . . . . . . . . . . 70] ,325 
Stove and steam cooker, combined baking, 

W. S. James . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 73:l 
StovepIpe, A. ClausIng . . . . . • . . . . . . . . . . . . . .  701 , 468 
Stove, vapor, F I n k  & Andlauer . . . . . . . . . . . . .  701. , 475 
Street sweeper, Palmer & Pbelps . . . . . . . . . . .  701 , 381 
Sugar, etc . ,  apparatus for purging, G. De-

saulles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70] , 687 
Swing, G. S. Kerr . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,354 
Swinging machine, F. J. McDonnell . . . . . . . .  70 1 ,372 
Switch operating mecbanlsm, F. A. C a r roll . 701 ,790 
Syringe, hypodermIc, J .  A. Blllings . . . . . . . .  701 , 671 
Table. See ExtensIon table. Fold ing table. 
Tablet, compressed, R. M. Whyte . . . . . . . . . .  701 ,438 
Talking machine, L. P. Va liquet . . 701. , 648, 701 , 6-:19 
Talking machIne cabInet, H. Sheble . . . . . . . .  701 ,769 
Talking macblne record seal, L. P. Vallqnet 701 , 820 
Tap for aerated liquIds, drawing oft', S. 

Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70] , 452 
Tapping jacket, M. Barrett . . . . . . . . . . . . . . . .  701 , 670 
Telephone call for party Hnes, W. A. Will· 

i a m s  et 111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 783 
'l.'elepbone call Hst, M. MIchaelis . . . . . . . . . . 70 1 , 590 
'l'elephone exchange, automatic, N. E. Nors-

trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,499 
Telephone switch, intercommunicating, Bass-

e t t  & Phoenix . . . . . . . . . . . . . . . . . . . . . . . .  701 , 282 
Telephone system, C. G. Burke . ,  . . . . . . . . . 701 ,794 

Fastening for articles of cloth ing, J. M. Ordnance recoi l  apparatus, K. Deinlein . . . .  70 1 , 80 1 
D u ffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701,313 Packing and displaying box, combined, W .  

'J'elescope, S m i th & Gibbs . . . . . . . . . . . . . . . . . . 7Q1 , 520 
J<'on Tbill coupling, Miles & Blancbard . . . . . . . . . .  701 , 367 

GUNSMITHS, TOOL T h read cutting macblne, C .  W .  James . . . . . . 701 , 732 

����e l\����;�r�l��f��: i: .r· H������·� : : : : : : : : :  �gi:�ig pac�il�r
a
�:�'e, ·G: · :W: · 'P��k : : : : : : : : : : : : : : : :  �g�.:���i 

Fence post, C. L. T u ttIe . . . . . . . . . . . . . . . . . . . 701 , 42 6  Packing devIce, metalllc,  F.  A. I rons . . . . . .  70 1 ,730 
Ticket delivering device, coin controlled, MAKERS, E X P E R I ·  M. Bord l e r  . . . . . . .. . . . . . . . . . . . . . . . . . . .  . 

M ENTA L  & REPA I R  TlIe for roofs. crest, S. D .  Noel . . . . . . . . . . . . 

701 , 672 
701 ,376 
701 , 7 ] 0  
701 , 434 
701 , 558 
701 , R42 

Fence post, Spoore & Raub . . . . . . . . . . . . . . . •  701. ,771 Paddle wheel, feathering, J. MerkeL . . . . . . .  70 ] , 595 
Fence, stat ionary, A. H. Cook et aI . • . • • • • •  701 ,297 Pail, F. J. Garvey . . . . . . . . . . . . . . . . . . . . . . . . 701,70G 
Fence tool, w i re, W. Neeb . . . . . . . . . . . • . . . .  701, 760 Pail, milk, J. Griffin . . . . . . . . . . . . . . . . . . . . . . 701 ,3::n 

WOR K ,  ETC.  �l::�, hv"ea
b\�';e,

S
G

G
�.

a
W�·Id�iY : : : : : : : : : : : : : : :  

Fendet', E .  E .  & E.  E .  Clark . . . . . . . . . . . . . .  701 , 682 PaInt ,  C .  M. Hal l . · . . . . . . . . . . . . . . . . . . . . . . . .  701 , 7 1 8  From9·in. to 13 ·  in.  swing-. 'ri re, vehicle w h e e l ,  C.  J. Gilling . . . . . . . . .  . 
Arran2ed for Steam or '1' i res, making rubber, A. T. Holt . . . . . . . . .  . 

Fencler and brake, combIned, M . Kuehn . • . .  701 , 3610 I Paint, T .  L. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . 701, 743 
Fertilizer distrIbuter, T. J.  Waddell . . . . . . . . 701,778 Paint, makIng, D. J. Ogilvy . . . . . . . . . . . . . . 70 1 , 378 
Fertilizer distributing receptacle, plant, J. , Paper box fDachine, A. Kochs . . . . . . . . . . . . . . 701 ,360 

E. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 3 1 (1  I Papel' cleaner, wall, W. Adcock . . . . . . . . . .  701 , 278 
Fiber, machine for reducing wood to, W. , ' Paper hanging machine, C. Holmes . . . . . . . . 701 , 727 

Foot Power" yelocipede I Tobacco i f rom la t .
. 

b s, devIce for stripping, 
or Stand-U p l readle. F. E. Gu l l ickson . . . . . . . . . . . . . . . . . . . . . .  701 , R3·! 

_�������������s�e;n�dtjiOr)�· �c�a�ta�I�O{1l�£e�'� Tool ,  convertible macblue, T. F. Timby . . . . .  701 , 42 4  
W .  F. & C O . Track switch, S. F. Weaver . .. . . . . . . . . . . . .  701 , 7 8 1  

K . Squier . . . . . . . . . . . . . . . . . . . . . . . . . . .  701, 413 Paper bolder, J .  S. Baso m  . . . . . . . . . . . . . . . . 701 , 2�1 
Flle, b!1l, P. H .  Yawman . . . . . . . . . . . . . . . . . .  701 , 448 Paper of variable thickness, C .  C. Jenks . . . .  701, 734 
�'iIing cabinet, P. H. Yawman . . . . . . . . . . . 701 ,449 Paper, tt'eatment of waste mntf\l'ial for use 

. I 'l'ramway or I'nilwuy l ines, arrangement for 
1 999 I LL. shifting the points of, G. D. Ross . . . . . . 701 , 398 

'Trolley rail , W. N .  Haring . . . . . . . . . . . . . . . . .  70 1 ,565 

Filing tl'UY, card index, A. H. Miller . . . . . . . 701 , 752 in the manufacture of, R. Dietrich . . . . 701 , 3 1 0  
Filling machine,  centrifugal, N .  Ceipek . . . . 701 , 466 Papers, letters, etc. , holder 01' file for, M. 
Fllter, G .  F. HodkInson . . . . . . . . . . . . . . . . . . 701 , 726 J .  Wldenhofel' . . . . . . . . . . . . . . . . . . . . . . . . 701 , 655 
Filter, coffee, A. F. Shriver . . . . . . . . . . . . . . .  701 , 632 ' Passenger or goods elevator or conveyer, W. 
�'lltCl', w a t e r ,  J .  W. McLean . . . . . . . . . . . . . . .  701,373 H .  Aston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·701 ; 450 
F i renrm, W. F. Cole . . . . . . . . . . . . . . . . . . . . . . 701,798 Pasteurizer, W. J. R uff . . . . . . . . . . . . . . . . . . 701 , 622 
�'ireilrm, automatic, J. A. N. Rasmussen . . . .  701 ,815 Peat press, A. Dobson . . . . . . . . . . . . . . . . . . . . . 701 , 3 1 1  
Firearm, recoil operated, J. �1.  Browning . . 701 , 288 Pedal attachment, R. Gross . . . . . . . . . . . . . . . .  701. , 71 4 
FIrearm Sight, J. M. Browning . . . . . . . . . . . . 70 1 , 280 Penholder, pen point ejecting, H. C. Stiefel 701 , 643 
FIre escape apparatus, R. B. HemmIng . . . .  701 , 483 Pencil holder, F. J. Kamber . . . . . . . . . . . . . . . 701 ,486 
FlllxJ .01' le�£1 ��ra�,: ' . .  �.
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Flood gate, H. B. Casperson . . . . . . . . . . . . . . 701 , 678 Plano players, double bellows action for 
Floors, walls, windows, etc. , application for pnenmatic, B rown & Welin . . . . . . . . . . . .  701 ,535 

cleaning, Snellebrand & de Britto . . . . . .  701 ,637 Pile fabric, machine for cutting loops of, 
Fluids, device for indicating the rate of J. D. Knowlton . . . . . . . . . . . . . . . . . . • . . .  70 1 , 578 

Oow of, J. Patten . . . . . . . . . . . . . . .. . . . . . . . 701 ,382 Pile fabric, woven double, J .  K!1lars . . . • . .  701,573 
Flushing apparatus, C.  B. Day . . . . . . . . - . . . .. .  701 , 548 Pipe wrench, W .  Love . . . . . . . . . . . . • . . . . . . . 701 , 489 
Folding box , Z. B. Webb . . . . . . . . . . . . . . . . . . . 701 ,652 Placket closIng device, C. Brandt . • • • • • . . . .  701 , 674 
1" oIding tuble, sbelf, or desk, G. A. Ank . .  701 , 666 Plane guIde, bencb, G. G. DennIs . . . . . . . . . . 701,471 
I,'oot wanner, J.  P .  McAbee . . . . . . . . . . . . . . . .  701. ,756 Planter, J. M. Waltom . . . . . . . . . . . . . . . . . . . 701 , 779 
F'oundations, sinking, A. Goerke . . . . . . . . . . 701, 559 Planter, corn, L. P. Graham . . . . . . . . . . . . . . 701,712 
�'uel burner, C .  A. Dally . . . . . . . . . . . . . . . . . .  701 ,800 Planter furrow openIng and covering attach-
li'u rnace. See MutIle furnace. ment, W. A. H a rper . . . . . . . . . . . . . . . .  701 ,336 
Galvanic battery, reversible, T. A. Edison . . 701 , 804 Planter, seed, E.  F .  IsraeL . . . . . . . . . . . . . . . .  701 ,569 
Gume apparatus, H. W. Standidge . . . . . . . . .  701 ,414 Pneumatic carriers, automatic switch for, 
Game bO�lrd, G. N .  Johnson . . . . . . . . . . . . . . . . 701. , 484 F .  R. T aisey . . . . . . . . . . . . . . . . . . . . . . . .  . 
Game counter, W. J. Lewers . . . . . . . . . . . . . .  701,488 Pneumatic surfacer frame, H. G. Kotten • •  
Garment supporter, V .  Keller . . . . . . . . . . . . . .  70 1 , 351. Pole, vehicle, G .  W. Conrad . . . . . . . . . . • • • . . • 

701 , 522 
701 ,580 
701 ,470 

GaR Hnd a i l' mixer,  G. A. Loeben . ,  . . . . . . . .  701,590 Powder and compounding same, smokeless, 
Gus burner, C .  W. Currier . . . '. ' . . . . . . . . . . . . . 701. , a03 Denton & Preas . . . . . . . . . . . . . . . . . . . . . •  701 , 802 
Gus generating apparatus, W. J. F a u l kner . .  701 , 806 Powder, smokeless gun, C .  O. Lundholm . . . .  701,591 
Gas generator, acetylene, J. W. Weeks . . . .  701 ,433 Power. See Pumping power. 
Gas generator, acetylene, J. A. �iosher . . . •  701 ,598 Power applying and transmitting apparatus, 
Gas, makIng water, E. Fleiscber . . . . . . . . . 701 , 556 J. H .  HardIe . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas pu rifier, D. O. ll'reema n  . . . . . . . . . . . . . . . . 701,704 Pressure gage, E. C. Bates . . . . . . . . . . . • . .  

Gas wnsller, P. Riecke . . . . . . . . . . . . . . . . . . . . 701. , 61 9 Primary battery, Fishell & Clymer . . . . . . .  . 

Gear, reve.rsing, C. F. Smith . . . . . . . . . . . . . . ,l0 1 , 634 Printing machine, J. L. Firm . . . . . . . . . . . . .  . 

701 , 480 
701 , 793 
701,319 
701, 699 

OASOLINE 
ENOINES 

are remarkable for SIllIPLICITY and ECONOMY 
Write JOT P.rices. 

Olds Motor  WorkS,  
1328 Jell'. Ave .. Detroit, • • Mich. 

t}LECTR ICAL S U P P L I E S 
:!leC��t����ttrn!��t���!\�e:f:s�i��. 

aB��rf;g:; 
_ ,§  the cheapest leading house. mus. catalog frEe. 

� BROADWAY CYOLE CO., 

t W arrell St.,  New York. 

The " Wolveri ne " Three 
Cyl inder Gaso l i n e  Ma­
rine E n g i ne. 

T h e  only reversing a n d  aelf-
���r���k��

o
��;h:e�f

i
�:gl�l� 

for the power built. Practi­
cally no vibration. Absol ute­
ly safe. Single, dou ble and 
triple marine and stationary 
motors from l!l to 30 H. P. 
W O L V E R I N E  

M OT O R  W O R KS, 
G rand Rapids. M i c h .  Gell l', varhlllle speed, F. B. Cockburn . . . . . .  -1 01 , 543 Printing machine inking apparatus, C. P. 

Geal' lng, dilferential, R. G. Small . . . . . . . . . . 701 , 633 Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 701 ,545 '" N I e K E  L Gold, manufacture of colloid a l ,  C. Pail I .  . . . 70t , 605 Printing p ress, G. P. Fenner . . . . . . . . . . . . . .  701 , 698 � Golf ball, E. Kempshal l . . . . . . . . . . 70 1 , 736 '" 701 ;741 Printing press Inking roller, J. P. M arks . •  701 ,491 - AND Golf ba ll,  F. H .  Richunl s  . . 70] , 6 1 7 ,  70 1 , 765, 701 , 700 Puddling Iron, R . A. Cal·ter . . . . . . : . . . . . . . . .  701,294 ill "; Electro. Platl' n g  Governor, engine, J. F. O'Neil . . . . . . . . . . . . 701, 762 P u m p  cylinder check valve, J. W. Park . . . •  701. ,607 � &  
Grain dr i l l ,  C .  H .  Pelton . . . . . . . . . . . . . . . .  701 , :;85 Pump, fluid pressure, J. McCulloch . . . . . . . , . 701 ,813 _ 0 Apparatus aud Material. Gruphopl1one, E .  P. Felt . . . . . . . . . . . . . . . . . . 701. , 6�7 Pumping engine, electriC, S. Brunau . . . • . .  701 ,536 �ca T B E  Grappling hook, . D. W h i t e  . . . . . . . . . . . . . . . .  70 1 , fio4 Pu m p i n g  power, oil well, G. D. Newton . • 701 ,497 .c ...,;. Grass und ditch liner,  J. M. Cburchman . . . .  701 , 511 Punching press guide, T. & J. R. Conley . . . . 70 1 , 544 3 1l  anson & V a n W i n k l e  
Gun Sight, J.  Becker . . . . . . . . . . . . . . . . . . . . . . 701 , 787 Pyroxylin compound, I . Kltsee . . . . . . . . . . • •  701 ,357 0 '"  CO., 
Hnil' drier and comb, combinntion, C. E. R a i l  brace and support, H . P. Wilson . . . . . • 701,442 � N e n'al'li. S • •  J .  

Bruusha w . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 673 R a i l  or similar conductors, mechanism for '0 136 Liberty St. ,  N. Y. Hail' fastener, R . E. Glass . . . . . . . . . . . . . . . . . 701. , 479 removi n g  ice and snow from third,  15 30 & 32 S. Cnnal St. Hummel', mngazine, "T . . Tacoby . . . . . . . . . . . .  701 , 731 Chamberl i n  & Thompson . . . . . . . . . . . . . .  701,795 r1.l Cbicullo. 
Hal'ness, A. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,659 Railway or tramway veblcle, D .  D .  Coath . .  7 01 ,469 _____________________ _ H � I. ,.OW, spIke tootb, T. D. Jones . . . . . . • . .  701 ,735 Railway tie, metallIc, C. S. Sballenberger . . 701,513 
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:� 701 ,685 e er ect lon  0 Ipe read ing 

Hat guard, A . Stam m . . . . . . . . . . . . . . . . . . . . . 701 , 639 Raisin o r  fruit  elevator, W. M. Ewing . . . . 701 , 555 is admitted to be reached when our 
Hat 01' bend geal', J : H e i m a n n  . . . . . . . . . . . . . .  70 1 , 723 Ranges or cooking stoves, hot blast for, J .  No. 9� Pll�.ECirN\EADING 
Hay rake, A. �. ZI lDmermann . . . . . . . . . . . . .  70] ,66H B. Ehrlich . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 474 J is used. As a hand machIne it I S  the I-Teuter and d ner,  L. D. VogeL . . . . . . . . . . . . 701, 822 Reap i ng machine, E. A. Peck . . . . . . . . . . . . . . 701 ,502 Hputing apparatus, watpr,  R. Stuhbs . . . . . .  701 ,773 Register, ventilator, or the like, H. S. Hart 701 , 481 H�(l(]l (! motloll ! se l v a ge ,  J.  Wilkinson . . . . . .  70 1 , 528 Rein holdf>l', O. Saterbakken . . . . . . . . . . . . . . 701 , 399 H!nge, door, W. L. Evans, J r  . . . . . . . . . . . . . .  701. , 554 RemovalJle hanule, C. M. Phillips . . . . . . . . . .  701 , 387 H l ng-f', spring, J. B. Bowles . . . . . . . . . . . . . . . . 701. , 344 Ring making machine,  L. Lehr . . . . . . . . . . . .  701, 585 Hoe, G. H. Grupes . . . .  : . . . . . . . . . . . . . . . . . . .  701 , 330 R i vet machine, solid die, M. T. Stangeland 701 , 640 Hoe, Ilancl , J. D. McCrimmon . . . . . . . . . . . . . . 701. , 600 Riveting or punching tool, hydraulic, C. Hog 01' cattle splitting machine,  J.  C .  Wigtel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,439 Hugbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70] , 345 Rolling tubes, heatIng mandrels for, G .  H. Hook. See G rappling hoole Snap hook. Everson . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . Hook and eye, S. W. P. Lea . . . . . . . . . . . . . . 701. , 583 Rope fastener, F. B. Adams . . . . . . . . . . . . . . . Horseshoe, I'uuber t read, I-I. C. li' rost . . . . . .  701 ,807 Rotary engine, F.  A. Headson . . . . . . . . . . .  . HOI'ses, fastening device for ddving, P. Rotary engine, S. C. Shepard . . . . . . . . . . .  . Muyotte . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  701 , 751 Rotary engine, W. F. Bangs . . . . . . . . . . . . .  . Horses legs with water, appliance for Rotary steam engine, Craig & Flem ing . . .  . (['eatIng, J. T. Studley . . . . . . . . . . . . . . . . 701 ,521 Salls, shiftIng top, A. Keegan . . . . . . . . . . .  . Hose coupllng, J. E. Atkinson . . . . . . . . . . . • .  701 ,669 Sales slip and blank the ref 01', S. & S. R. I-lose coupling fastener, C. l�'rankish . . . . . . 701 ,703 Shoup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Hothouse construction, H. Pladeck . . . . . . . .  701 , 6 10 Sample case and exhibitor, S. M. Wixcel . .  . Hub, vehicle, E. Sendelbtlch . . . . . . . . . . . . . . . 701 ,767 . Saw, butcher's , G. Meyer . . . . . . . . . . . . . . . . .  . 

701 , 693 
701 ,277 
701 , 339 
701 , 404 
701 , 531. 
701 , 299 
701,571 

70 1 ,.407 
701 , 658 
701, 366 Hydl'ocul'bon burneI', C.  J .  Johnson . . . . . . . . 701. , 347 Saw filing device, J. H. L. & G .  A. W. Ice cream freeze r, H .  Moscbach, J r . . . . . . .  70] , 370 Folkers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 700 I gni tion apparatus, elech'ieal, H. T. & H. Sawing, jointing and boring machine, C. A,. Du \vson . . . . . . . . . . . . . . . . . . . . . . . . . . .  701. ,307 E. Sandstrom . . . . . . . . . . . . . . . . . . . . . . . .  . Inust l'a tin� apparatus, F. S. Newm an . . . . . .  701,374 Sawing machine, F. J. Pabls . . . . . . . . . . . . .  . I n sect destroyer, S. V. Graves . . . . . . . . . . . . . 701 , 560 Seal, metallic, H. C. Kossow . . . . . . . . . . . . .  . Insect extel'minator, M. I(urth . . . . . . . . . . . . 701 ,362 Seeder, V\'. Stephenson . . . . . . . . . . . . . . . . .  . Insnlu t lng and wa terpr�o�ng rna teria Is, Seed e r  adjusting device, W. Stephenson . .  . �nnnufacture of electl'1 cally, F.  Green- Self closing gate, E. H. Carpente.r . . . . . . .  . . l I lg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 7 1 3  Sewing machine, mattress, I-I. S. Martin . . .  . 

701 , 623 
701 , 380 
701 , 579 
701 , 642 
701 , 64 1  
701 , 676 
701 ,H9 Insulating paint, L .  M. Randolph . . . . . . . . .  701. , R92 Sewing machine shuttle mechanism, C .  '1.'. I nsulator pin . mach i ne, A .  D.  Catlin . . . . . . . .  701 ,539 Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,780 , In tpl'nal combust ion .engine, F' .

. 
Reichenbach . 70] ,505 Shade cord clamp, window, Wells & Young.  701. ,436 .Tn pnnnl l lg sma]] u rtIcles, machllle for, T. A. Shaft door and stage locking device, A. 'penlns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,386 Grothe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,809 ,Tf'wf'l CtlSf', p tc . ,  porta ble, E. J. Deitsch . . . . 701 ,309 Shafts, Sinking, G. J. Maas . . . . . . . . . . . . . . .  701 , 490 .J!l l l l' l IuJ hox dust g�la l'd , C. S. Shallenberger. 70] ,629 Ship ' s  log apparatus, electrIcal, T .  F.  & T. II� e.Y ·I . See Typewl'ltel' key. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 ,651 ' f'Y ng clamp, flooring or siding, B. F. Shoes, w h i le polishing snme device for " A l'llold et al . . . . . . . . . . . . . . . . . . . . . . . . . . 701 ,734 supporting, C .  G. Keller . :  . . . . . . . . . . . . . 701 , 350 Id tchen ntensll handles, holder for, W. R. Shovel, J. W. Elllson . . . . . . . . . . . . . . . . . . . .  701 ,805 
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tion. One valuable feature is .  that it 
has 11 0  arbitrary lead screw for deter­
mining style or pitch of thread to be 
cut. ao- Sena .tOT ( ·ataloalte. THE MERRELL MFG. CO. 
1> 0 1  C nrtiss S t . ,  Toledo, Ohio. 

T H E  M I E T�
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�

&O
� E I S S  K E ROSENE 

tion, ]900. 

� IW FRANKLIN 
Model Shop 

1 to 60 H .  P. and GAS ENGINE bt1rn� K EU:OSEN f': cheaper and 
:h�e;le:h:cliafi!�lIIN·o eJ���;i�I�;!t 
tery or flame used. Perfect reg-IIb­
tioll . Belled or directly coupled to 
d yn:mo for electric lighti ng". ("h:lT�­
Big storsg� batteries, pumping n n d  
nil  power ))U rpo�cs. 

A .  1II IETZ. 1 28-138 1\IOTT ST. ,  NKW YORK. 
ADOI'TEJ) B Y  

U .  S .  G O YE U N lI EN T .  
JlI�he�t A w nrll for direct 

coupled Generl1.tor Set, P:lTIS Exposl­
Gold 1\lednI,  Pan-American Exposition, 1901 

The F rankl i n  Gas Engi ne  
Onc-Unlf Jlorse I'ower 

worth $100 complete. We .ell all neces­
sary castings. materials and detail draw-
l5N�!��J�ri�s ��� ���t��

k
u��}gah\Olr 

horizontal form. Finisbed parts Bold 
separately. Runs by �aB or gasolene. 
r��o�r[i��o��frcri\a� 9� mechanical 

PARSELL & WEED, 

129·131 West 3lot St., New York. 
Dllughtry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,305 Show case, A. Reinle . . . . . . . . . . . . . . . . . . . .  701 , 8 1 6  K i te or O y l n g  machine, V. Tarczal . . . . . . . .  701 , 644 Sifter or strainer, culinary, Foster & Ferber 701 , 702 Apple Economical Gas Engine Igniters . Ladder, double or step, E. Bardin . . . . . . . . 701 ,532 SIgnal, J. B. Baker . . . . . . . . . . . . . . . . . . . . . . . .  701 ,460 Lamp, electrIc arc, G. G. Tilden . . . . . . . . . . . .  701 ,423 Sllver, manufacture of colloIdal, C. Paal . . 701 , 606 Lam!>, irllS, L. C. Fuller . . . . . . . . . . . . . . . . . .  701 ,323 1 Sleeve protector, H. M. Wood . . . . . . . . . . . . . .  701 , 445 Lamp, incandescent electric, A. A. Cballlet . 701 ,295 Slot machine, W. Klepetar . . . . . . . . . . . . . . . .  701 , 358 \ oLamp socket. incandescent, C. A. C h a se . . . .  701 ,680 I Small a rm ,  A. Fran k  . . . . . . . . . . . . . . . . . . . . . . 70 1 , H21 ". ,Lastlng machine,  S. Snow . . . . : . . . .  701 , 4 1 1 ,  701 , 4 1 2 ' Smoke consumer, Clump & HofmeIster . . . . .  701 ,296 , .  Lathe attachment, J. D. HeWltt . . . . . . . . . . 701 , 724 Snap hook, J. Grlirg . . . . . . . . . . . . . . . . . . . . . . . .  701 , 332 , . .  Lathe feed, Hanson & Gordon . . . . . . . . . . . . 701 ,564 Snap book, R.  W. LevItt . . . . . . . . . . . . . . . . .  701 , 586 JJll the tunet stop, B.  M. W .  �anson . . . . . . 701 ,719 Soap a rticle,  H. L. Boswell . . . . . . . . . . . . . . . . 701 ,46.3 L!'vpl lng instl'llment, G. H. P.t'lf'r . . . . . . . . . .  701 , 61 2  �ound motor, ",. . L. S m i t h  . . . . . . . . . . . . . . . .  701 . 41 0 L l fp prN::prVp!·. H lltomatic splf-mftating, Grn- Speed mechanism, variable, J. E. Caca . . . .  701 ,293 hum &. T:l t�ock . . . . . . . . . . . . . . . . . . . . . . . . 701 ,:l29 I Speed mechanism, varIable, A. IJuhUar . . . .  701 , 581 LUting jllck, E. Woodln!:s . . • . • . • • • . . • • • • .  701,823 · Spinning spindle, W. Glhon . , . ,  • • • .  701 ,709, 701,808 

Are positively the best bunt for 
Stationary. Automobile and Ma_ 
rine Gas Engines, either touch or 
jump spark system . W"e are the 
leaders in the malluftl.Ctut"e of Ig­
niting Dynamos, "Msa-netos, Gov_ 
ernors, Coi ls. Plugs, etc. \Vrlte for 
�inted mattf'r. Tile ])uytoll 
Electrlc aLl 1\lflt. Company. 
No. 80 South St. ClllJr St., Dayton, 
Ohio, V. S. A .  

N e w  YOl k stock carried by Chal!. K Mil ler, 97 Reade Street, N .  Y . ;  
Philadelphia Office, The Bourse j Chicago Office, 1 9-21 La SaBe Street. 
St. Louis stock carried by A. L. Dyke, Llnmar Buildinlt. ., 

T rolley track lock, overhead, S. J. Sharp . .  701 , 51 7 
TrUCk, W. H. Layng . . . . . . . . . . . . . . . . . . . . . .  70] , 582 
Truck loading attachment, Land, T. J.  

Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,592 
Tubs, buckets, e tc . ,  machine for sand 

Onlshing, L. D.  VogeL . . . . . . . . . . . . . . . 701 , 821 
Turbines, apparatus for controlling the 

speed of steam, G .  O .  M .  Olsson . . . . . . .  701 ,500 
Type for printing calendars, set of, J. L. 

Ca rroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'01 ,677 
'l.'ype justifying machine, F. Holdsworth . . .  70 1 ,81 1 
'l'ype writer key, adjustable, J. B. Ham-

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,563 
Type writing machines, transfer or carbon 

paper for, H. B. W lIson . . . . . . . . . . . . . . .  701 ,443 
Vacuum gage, J. Patten . . . . . . . . . . . . . . . . . . .  701 ,383 
Valise, telescoping, T. A. Wllki l1son . . . . . . . . 701 , 440 
Valve, J. J. Rylands . . . . . . . . . . . . . . . . . . . . .  70 1 ,509 
Valve, automatic vent, L. J. Walsh . . . . . . . . 70] , 428 
Valve gea t' , S. I. & W. S. CraIn . . . . . . . . . . . . 701 , 300 
Valve mechanism, E. J. Armstrong . . . . . . . .  701 , 667 
Valve mechanism ,  cut off, F .  '1'. Shoemnker . 701 ,40G 
Valve, rotary, J.  B. Stage . . . . . . . . . . . . . . . .  701 ,638 
Valve, safety, W. S. Washburn . . . . . . . . . . . . 701 , 525 
Valve, steam engine, A. Tandlel' . . . . . . . . . . . . 701 ,420 
Valve, steam engine, E. L. Sauer . . . . • . . . . .  70 1 , 62G 
Valve, throttle, G. W. King . . . . . . . . . . . . . . . . 701 , 574 
Valve, th l'Ottle , J .  S. Chambers . . . . . . . . . . . .  70 1 ,679 
Vault, J. W. Donnell . . . . . . . . . . . . . . . . . . . .  70] ,688 
Vehicle driving mechanism, motor, C. C. 

Bramwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70] ,533 
Veh Icle mud or sand band, S. D. & J .  M. 

Horger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 ,343 
Vehicle running gear, G. H. Sherman . . . . . .  701 ,6.'U 
Vehicle speed regIstering attaebment, G .  

A. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 353 
Vebicle storm apron, W. G. Reese . . . . . . . .  701 ,61 4 
Vehicle water cooling apparatus, motor, E. 

T. B urrowes . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,464 
Vehicle ·wh eel, D. H. O'Meara . . . . . . . . . . . .  701 ,379 
Vebicle wheel and t ire therefor, r�. F. & 

R . C. Altpeter . . . . . . . . . . . . . . . . . . . . . . . 701 ,279 
Voting machine, O .  A. Gatrell . . . . . . . . . . . . 701 ,324 
Voting machine, a ssembly, F.  L. Dyer . . . . . . 70] , � 1 4  
Waistband L. N. G ross . . . . . . . . . . . . . . . . . . . 701 , �33 
Wall or fence, G. Liebau . . . . . . . . . . . . . . . . . . "'01 ,:'8R 
Washer. See Bottle-washer. 
Water-meter, H .  F. B rown . . . . . . . . . . . . . . . 701 , 67G 
Water-wheel, J. ?\I. K i ng . . . . . . . . . . . . . . . . . 701. , 355 
Weaving-diagrams, prodUCing, J. Szczepanik 701. , 4] 8 
Weed-destroying mechanism, V. BerfonI . . . .  701,28:1 
Weeder, L. D. Yodel' . . . . . . . . . . . . . . . . . . . . . .  701. ,451 
Weighing apparatus, L. E. Cowey . . . . . . . . . .  701.,684 
Welgh i ng·macbin�, C. J .  & A . . T. Hortlcy . . .  701 , 722 
Weight and pressu re recording apparatus, 

E. McGarvey . . . . . . . . . . . . . . . . . . . . . . . . . 701 ,757 
Well·borlng apparatus, J. T. DavIs . . . . . . .  701 ,547 
Wells, sand-reel for oil or artesian, Eaton 

& Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,315 
Wheel , F. M. Canda . . . . . . . . . . . . . . . . . . . . . .  701 ,292 
Wbeel, G .  H. Crosby . . . . . . . . . . . . . . . . . . . . . . 701 , 302 
Wbeel, S . FU l'mldge . . . . . . . . . . . . . . . . . . . . . . 701 ,705 
Wire straightening and cutting machine, 

N ilson & Olson . . . . . . . . . . . . . . . . . . . . . . .  701 ,375 
Wrencb , Bettmann & TalkIngton . . . . . . . . . . . 701 ,462 
Wrencb, D. B. Lee . . . . . . . . . . . . . . . . . . . . . . .  701 ,584 
Yoke center, neck, E. C. Summers . . . . . . . . .  701 ,41 5 
Zinc or other volati le metals from Ol'PS or 

m a t tes, apparatus for obtain ing, .T. 
Arillstrong . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 457 

Zinc or other volati le metals fl'Om orcs 0 1' 
Jllllttes, obtaining, J. Armstrong . . . . . . . 70.1 , 458 

DESIGNS. 
Bedstaa d ,  M. V. Hammack . . . . . . . . . . . . . . . . .  . 
J I :l I'ness h i p-stnl p  drop, A. Mndra . . . . . . . . . .  . 
Paper, G. W. Buskirk . . . . . . . . . . . . . . . . . . . . .  . 
Register-face, Richa rds & Kernan . . . . . . . . . .  . 
Rug, E. H. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spoon, S. J. L a rge . . . . . . . . . . . . . . . . . . . . . . . . • •  
Stove or range, Kennedy & King . . • . • . . . • • . •  

TRADE MARKS. 

35,9R3 
35, 930 
35, 928 
35,931 
35,934 
35,92 9  
35,932 

,Ale, ·McCormick B rewery Co . . . · . . . . . . . . . . . . . .  38, 393 
Bitum inous comp't'sition or cement, Warren 

Brother. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,41 1 
Bolster rolls, closed , Hinde & Dnuch Paper 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,41 3 
Bolster rolls, open, H inde & Duuch ParetO 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38, 4 1 4  
Boots and  shoes, C .  H .  Moulton & Co . . . . . . . 38, �8 1 
Boots and shoes, appurtenances for tbe cure 

of, L. C.  Bllss & Co . . . . . . . . . . . . . . . . . . . . 38,400 
Boxes, machines and tools for makIng paper, 

American TyPt' Founders Co . . . . . . . . . . . . 38, 4 16  
Brusbes, Akerley Mfg. Co . . . . . . . . . . • . . . . . . . .  38, 407 
Carpenters' tools and appliances, Stanley 

Rule & Level Co . . . . . . . . . . . . . . . . . . . . . . . .  38,41 5  
Cement for floorings, ceilings, and sldtngs, 

Asbestolith Company . . . . . . . . . . . . . . . . . . 38, 412 Cloaks and suits, ladies', S. Rothschild & 
Bro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,378 

Colfee, Anglo·American Direct Tea TradIng 
. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 ,394 
Copyi ng baths and copying cloths, Eureka 

Blotter Bath Co . . . . . . . . . . . . . . . . . . . . . . . . 38,401 
Cotton dress goods, printed, Eddystone Mfg. 

Co . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . •  38,376 
(ConHnued on page 4$", 



Scientific AIllerican 
,. � Our Pen Carbon Letter Book' 
.. _ Cgples ��� > Your Leiters , .�fil � While you write 

�:�:D'!� S::s ���k��:rt�:r?teSf�:ig�:7v�ci!!e�
o
�f 

work. Beware of infringements. Address Dept. 
Pen-O&rbon Ma.n1tolcl Co. , 145-7-9 Centre St. , New York. 

T O  M I N E  O 'VV 'N E R S 
You nct'd :l lfolstlng Engine. \'Ou want t.he best, !l'troll!."l!8t, ��":;;;;iii 
�h���"�� 1��:J!�lb!O,��'::� d�����: 
!\ud yet the 
81wer of 
1o, 

S"¢tialti�s 
CONTRACT M A N U FACT U R E R S ' 

Difficult Parts or ">" 
">" Finished Articles 

U N I O N  M FG .  & S P E C IALTY co . •  

5 0 6 · 5 0 8  G e n esee S t . ,  Buffa l o .  N .  Y .  

Auto m o b i l e  Eng ine  Bu!?�ess 
After careful test.ing we olfer to the 
�Ubi lc. with confidence, tbe 

I (Jotton threads, New ffingland Cotton Yarn Co 3S,::Hu 
Dolls, Strobe l & Wilken Co . . . . . . . . . . . . . . . . .  38,373 
Dressing aod pol ish , Circle Mfg. Co . . . . . . . . .  ;;8,405 
Dt'ugs, certa in named, \V . J. SchictIcliu . . . . . . :38, 384 
I" ood, .tock ,  J. W. Petty . . . . . . . . . . . . . . . . . . .  38, 400 
li'oods and relishes, certain named, Dodson-

Brauu Mfg. Co . . . . . . . . • • • • • • . • . . . . . . . . .  ;;8, 395 
li'ootwcur, D. B. Bakcl' . . . . . . . . . . . • . . . . . . . . .  3S, :380 
Hose, swcatcrs, jerseys, gloves, m i t tens, and 

caps, ::;trauss-Cahll Li n i  tUng Co . . . . . . . . .  38,379 I 
Game boards, E. Mi

.

kkelsCo . . . . . . . . . . . . . . . . . .  38 ,374 

Lacquers, metal, New Erll Luster Co . . . . . . . . .  38, 404 
Lamp cbimneys, li'ried lncnder & Oliven . . . . . . 38, 408 
Linimcnt, A. G. G roblcwski . . . . . . . . . . . . . . . . . 38, 391 
Matches, C. Weilaud . . . . . . . . . . . . . . . . . . . . . . . .  38, 402 
Medical compound for treatment of obesity, 

R. D. Sleight . . . . . . . . . . . . . . . . . . . . . . . . . . . 38, 385 
Medical preparation made from herbs, O. 

Porsch Chemical Co . . . . . . . . . . . . . . . . . . . .  38,386 
Packing house products, certain named, Swift 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . .  38, 396 to 38,399 
Remedies for certain named diseases, A. '1'. 

Walowrlght . . . . • • . . . . . . . . . . . . . . . . . . . . . 38, 389 
Remedy for certain named diseases, J.  

Fauger . . . . . . . . . • • . . • . . . . . . . . . . . . . . . . . .  38, 388 
Remedy for certain named diseases, 'rV. 

Edwards, Jr . . . . . . . . . • . . • . . . . . . . . . . . . . . .  38, 390 
Remedy for feverish disorders, S. H. Ward . 38,387 
Salves or ointments, R. P. Marks . . . . . . . . . . .  38, 392 
Sea l wire nnd soft metal seals, Keystone Seal 

& Press Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,410 
Shoes, B l'Ophy Brothers' Shoe Co . . . . . . . . . . . . 38, 382 
Si ll .:  piece goods, s i lk r ibbons and silk sashes, 

Valeutine & Bentley Silk Co . . . . . . . . . . . . . 38,377 
Soap, Beaumout Soap Co . . . . . . . . . . . . . . . . . . . . 38,403 
Toy wagons and similar toy vehicles, Garton 

Toy Co • • • . • . . . . . . . . . . . . . . . . • . • • . . . . . . .  38, 409 

LABELS. 
" Childrents Hour, " for sirup, S. H. Williams 
"Cinco," for a beverage, G. S .  Preston . . . . .  
"Dr. Daniels' Colic Cure, " for a medicine, A. C.  Daniels, Inc . . . . . . . . . . . . . . . . . . . . .  . 
"Egg Nut, O J  for a food preparation, Egg Nut 

�'ood Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Fairmont ,"  for almond meal, Vai l  Bros . .  . 
" Garlock Packing, " for packing, Garlock 

Packiug Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

9, 180 
9, 186 

9, 195 

9 , 1 7 9  
9, 196 

9, 199 

!:*�����t��������t��1 I F  Y O U  S H OOT A R I F L E  
..-y P'istol or Soot(JlIIn, you'fI make a Bun' s 

j Eye by sendin.: three 2c. stamps for 

�lffl ��M� ���� : 
the ld.a! Hand.-book ".4," 126 pages 
I"ltEE. 'I'he latest Encyclopedia of 

� Rai ls, Switches , ' Turntables, Etc. 
' : : �ID�E>�\ LS;M;B'G�. ;cb�i�:;'�N�E;��J�'���1������'�s;�!;�
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and all 
Accessories 
Always in 

Stock. 
- �  �� . --:-- - ��---:P":. 

Steel Coal Car, for cool, tlsht:s, cinders/ etc. � ARTH U R  KOPPEL,  Dept . p. 6 6· 6 8  B road St . •  i Write tor Cataloaue No. 30. New Y o rk . ����t 
Surprising results 

In the use of Drills when ground on a 
NEW YANKEE 

DRILL GRINDER 
Grinds mechanically correct and drills do 
��

t
!:�:dgr�!�::e:V°u�ed � :::����

n
w
t
���t 

Send for catalog E of 15 styles. 
WILMARTlI & MORMAN (JO. 

158 (lnnni Street, • Grand RapId!!, Mich. 

For Turning Axe, Adze, Pick. 
Sledge, Hatchet, Hammer, Auger, 
�'Ile, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spoke�, Porch 
Spindles, Stair Balusters . Table 
and Cltalr Legs and other Irregular 
work. 

Dixon's Siliea:Grapbite Paint 
Lasts four times as long as other �aint8 
and always looks well, as it never fades. 
NOD-poisonous, DO bad odor, causes no COlic 
or cramps In workmen. Color cards free. 

JOSEPH DIXON CRUCIBLE CO. 
J ersey City. N. J .  

. FL Y P A P  E R S .  - FORM ULAS FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI­
O A N  SUPPLEMENT Nos. 1 1. 5 7  and 1 3�4 . Each Issne 
�gfs

t
���e�:ri�

r
�o����ewsr:�Y:rl.O 

cents each, from 

ARTES I A N  
W�lls, Oil and Gas Wells drilled 
by C<'ntract to any depth from50 
to am> feet. We also manufac-
���ie�n�tud�:rlh �a

ry
:��

n
p��r� 

same. Portable  Horse Power 
t;., B. & iU. Com pound Engine 
Dimensions of Cylinder are :2� and 5 
In. x 4. in. strokoe-. Heillht of �n�ine 
21 in. Base Sx12 in. Weight, Engme. 
!J5 Ibs. 3 crank shaft bearings. All 
��flJ�kigf �e:ri�il�:r�

f sbi�Oe��e. 
ArriB��� 

boi ler pumps connected from cross head. Pla in f'lide vaJves. We al�o 
build running gears and make parts. 

"High Grade Dress Silks and '.railors' Silk 
Fabrics, " for dress silks and tailors' si lk 
fabrics, Brainerd & Armstrong Co . . . . . .  . 

"HygIenic Fleece Lined Shirts, " for knit 
II'lr Send jO'1' Circular A. 

9, 174 The Ober Mfg. Co., 1 0 Bell St., Chagri n Falls, 0. ,  U .S.A. 

�:ch���
n
i�� l�it�::' �i

l�� 
Wri te us stating exactly what 
ie required and send for illus­
trated catalogue. Address 

SI I AEFFEJ��ce�P���:;IA�FP��'BUNC� & M�����ort N. Y. 

by seiling our celebrated goods. 
2 6% to  30% C J m m issi o n .  

B��b;�rlc'i°�'r 3 3 c .  
1-1 b. trade· mark red bal's. 

Good Colfees. 12c. and 15c. 
Good Teas. SOc. and 350. 
The <Jreat American Tea Co. 

31 & 33  Vesey St., New York. 
P. O. Box 289. 

Telephones 
Each telephone Its own Central, one 

lEl,nove:Rle,nt to call ,  nothing to turn back. 
Raves half your time without using unre­
liable automatic attachmente-. Only one 
movable part, noth ing to get out of order. 
�he only Central Battery and Central 
Coli System In use. Especially desirable 
for business plants of five to twelve 
stations, radius of 1,000 feet. Effioiency 
guaranteed. 

OlBce of S(JlENTIFIC AMERICAN equipped. 

SPENCE R. ELECTRICAL CO .. 

163 Green.w lch St . •  New York. 

SAVE 50 PE R. CENT. 
)11 Phonographs, Celebrated Victor T!llkill

� 
1\'fa-

����
le

�u;
u
Eiol=

s
th���I�g !.�o;.�IISy :o��� llr�l::� 

tr!lted Catalog ft1.e. Talking Machines. 
Broadway Cycle Co. , 7 'Varren Street, New York. 

� E "" H J{UH'OL COU�'I.'''llt 

J:te�i�ters an accurate account of work done on print-
��te�r:���aft�

a
�a�t\�:�: C��nb��fi �

a
l��(& :ri� 

repeats automattcal ly. Sim pIe, accurafe, durable. Spe­
cial couliters to order. m- Send lor circular. 

C. J • .ROOT, Bristo • Conn .. U. S. A .  

D L H O LP�N 
R [AL [STATE TR U ST B LDG P H I LA . PA REG"EALE� ICE MACH INES 

S L E  rl R s T  PA E 5 t 1 [ N T l f l (  AM ERI CAN SEPT  2 l a g �  

d U ST P U B L I S H E D  

Practical Poin ters 
For Patentees 

Containing Valuable Information and Advice on 

T H E  SALE OF PATENTS. 

��s��':.����.!l f!v���o�:?� N:��?&� ¥�Jl�°ln;:��M�: 
By F. A .  C.RESEE, Ill. E. 

1 :;2 Pages. Cloth. Price, $1.00. 

underwear, L. E.  Harrower . . . . . . . . . . . .  . 
" Iroquois Club, " for cigars, Sanchez & Haya 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Jeweled Crown , "  for sirup, S. H. Will iams .  
"Keep You r  Eye on  Pas-co Headnche Cap� 

sules, " for headache medicine, Pasco 
Headache Co . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Khedive ," for tea, Mi l liken, Tomlinson Co . .  
" I( rausers' New Material or Extract of Wood 

Asbcs/ ' for soap mnking material, E. 
I(ruuser & Bro . . . . . . . . . . . . . . . . . . . . . . . .  . 

"La Flor de Salvln l , "  for cigars, Sanchez & 
Haya Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"La Rosella , "  for Cigars, Detwiler Bros . . .  . 
"Masterp iece, "  for sirup, S. H. Williams . . .  . 
"Men ' s  Wool If'lecce Shirts, " for knit under-

wear, L. E. Harrower . . . . . . . . . . . . . . . . .  . 
"Padgett ' s  Old H & H Rye Whiskey ,"  for 

whisky, A. P. Padgett . . . . . . . . . . . . . . . .  . 

"Perfection Cereal Coffee, " for cereal coffee, 
Perfectlou Cereal Co . . . . . . . . . . . . . . . . . .  . 

" Phospho, " for medicinal preparation, G. P. 
L. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Pure Old Mellow Treadmill Rye ,"  for 
whisky, G. A. Logao . . . . . . . . . . . . . . . . . .  . 

"Romun Face Ct'eam Massage, " for face 
crcam massage, O .  C. Berchtold . . . . . . . .  . 

"Satisfaction Cotton , "  for cotton fabrics, 
Moss, Taylor & Co . . . . . . . . . . . . . . . . . . . .  . 

"Schmidt 's Bt'ead, "  for bread, B. Schmidt . .  
"Wedding Bells, " for sirup, S. H .  Williams .  
" X X X  Pepsin Kola and Celery ,"  for  liquid 

compound, D. S. Gates . . . . . . . . . . . . . . . .  . 

PRINTS. 
"Farqubar's Evcrgrcen Lawn Grass Seed ," 

fOt· l awn grass seed , R. & J.  Farquhar 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Men's Appare l , "  for apparel, W. C. Both . .  
"Pl'etzingel" s Catarrh  Balm , "  for catarrh 

remedy, R. Pretzlnger & Bro . . . . . . . . .  . 
"Schmidt Bros. Co., Ch icago, " for paints and 

hard\yarc, Schmidt Bros. Co . . . . . . . . . . .  . 

9 , 1 77 

9,189 
9 , 1 82 

9,192 
9, 184 

9 , 1 97 

9,190 
9,191 
9,183 

9,176 

9, 1.88 

9 , 1 85 

9, 1 94 

9 , 1 87 

9,198 

9 , 1 75 
9 , 1 78 
9 , 1 81 

9, 193 

514 
512 

513 

51 5 

A printed copy of tbe speclOcation aud t1rawlng 
of any patent In the foregoing l ist, or any patent 
in print issued since 1 863, will be furnished from 
this office for ]0 cents, provided the name and 
number of the patent desi red and the date be 
given. Address Muun & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the il l­
ventors for any of the inventions named in the fore� 
going list. For terms and fllrther particulars 
address Munn & Co. , 361 Broad,way, New York . 

NEW BOOKS. 
VELOCITY DIAGRAMS. THEIR CONSTRUC· 

TION AND THEIR USES. By Charles 
Will iam MacCord. A.M .• Sc.D.  New 
York : John Wiley & Sons. London : 

. Chapman & Hall,  Ltd. 1901 .  8vo. 
Pp. i ii ·U6. Price $1 .50 .  

I n  effect t h i s  treatise is an abstract of a 
series of iectures forming a pa rt of the course 
of instruction a t  the Stevens I nstitute of 
Technol ogy, and explains the principles of the 
common and conven ient graphic p rocesses of 
dete r m ining t h e  d i rection and velocity of the 
motion of a point, whether that m o t ion be 
constant 01' variable.  The book is i n tend�d 
for t hose who may wish to s t u dy the subjec t  
withou t an i nstructor, as weI ! as for c l ass­
room use. The figu res. e ighty·three i n  num­
ber, are very c lear and the description of the ' 
p rocesses lucid. rendering the work valuable

' 

for self· ins�r u c tion. 

ELECTRIC POWER TRANSMISSION. A PRAC­
TICAL TREATISE FOR PRACTICAL MEN. 
By Louis  Bell ,  Ph .D.  New York : 
Electrical World and Engineer. 1901.  
8vo. Pp. 632 .  

T
HIS Is the most practical up·to·dltte hook pub- W i t h i n  t h e  l a s t  fi v e  years. t h e  subject of 

lished In tbe interest of Patamees, setting forth electrical  power transmission has received as �er ¥����t'i,��O?,'; t�E��r;� �Iie��
e
p�t�S;t��C�tSr� h · f  not more, attention from electrical  written expressiy for Patentees by a practical 
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��n��v,:;
h
&:��s� 

�'j.bi��;ui����rv�i��r;,��?��.rt�� Marie gro w up with sta r t l ing rapidity.  So far 
well as much valuable ttme In realizing from your In- as we know, the p resent work is the fi rst that 

tl'i,�
t
i��d' lsI��gft�t::J f,ng:1��������ti:!'),�t��,1J'� has attem pted to deal with this very i m portant 

alooe, and Its only object Is to Irtve h im snch practical subject in an exhaustive way. The third edl· 

l�
f
���t!°'tr:,���r :,';c���1�&��e :"tg:.��1l�g��� tion.  which I s the last. takes acco u n t  of the 

proOtably. . modifications made in t b e  accepted systems It !dves .. vast amount of valuable Information along 
this lfne that can only be acgulred by 10ngill e

�
nslve of power transmissien during the last five =�noe In reall� from the monopoly .. or ed by a years. and comes at a time when theory and 

.... Send lor Ducriptwe C"",,uiM. practice seem to. be in praiseworthy accord. 
That the work issues from the press of the 

M U 'N 'N &. C O .  � Electrical Worid and Engineer is In Itself 
Publishers ,  36 1 Broadway. New York. I sumclent commendation of its appearance. 

Electric Fan Motor with Battery . . . . . . . .... $5.95 
Electric Table Lamp with Battery .. . . . . . . . .  3 . 00  
Battery Hanging Lamp . . . . . . . . . . .. . . . . . . . .. . . . . . . .  10.00 
Telephone. with Battery complete.. . . . . . . . . . 5.95 
Electric Door Bells, all connections. . . . . . . . .  1.00 
�����:� �a;��B�!t:��:::: : : : : : ::: : : :::: : : : : : : : : : : g:� ,8.00 Electrical Medical Batteries.. . . . . . . . . . . . .  3.95 '12.00 Belt. with Suspensory. . . . . . . . . . . . . . . . . . . . . 2.50 
Telegraph Outfits. complete. . . . . . . . . . . . . . . . . . . . .  2.25 
Battery Motors from . . . . . . . . . . . . . . . . . . . . . . $LOO to 12.00 ,6.00 Bicycle Electric Llgltts .... . . . . . . . . . . . . . . . . . .  2.75 
:��'i:;�

c
F��'Ll�hi:9:: ::::::::::: : : : : : : : : : : : : : : : : : : : : : �:�� 

Necktie Lights .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75c. to 3.00 
Send for Free Book. Describes and 'iIIus­trates many of the most useful electric devices a.t wonderfully small prices. All practical: The lowes t price In the world on everything electrical. Agents can ma.ke handsome com-�������i��? many sales. Write for complete 

I '3 

OHIO ELECTRIC WORKS, Cleveland ,  O h io • .  

The Dead ly Faucet ! 
From It comes the germ·laden 

water carrying with It all the ele­
ments 01' disease, but if you use 

The Berkefeld Filter 
the water will be thoroughly puriOed In �:�i�H�.?M��l:,t ��t���

r
�v�� 

I::!o� 
of solid matter. Easy to clean. ;rlelds a L�ail�� �t��o�,8�r(J�d�����t:�.w York. 

N E W  

. R .  EDISON ' S  LATEST INVENTIONS-TlIE 

Moulded Record & the New �eproducer 
duplicate the human voice in volume and clearness. 
Absolutely free from scratching. perfectly smooth 
and natural.  The Moulded Records are ., high 
Sipeed , "  made of hard wax, freely and safely handled. 
New Reprodueers on all Phonographs. Ask your 
dealer for exchange proposition (" Gem " excepted).  
Phonographs i n  Nine Styles.  ,10 .00 to IUOO.OO. 
Records. 50e. , '5 per dozen. 

NA.TIONAL P][ONOGI\J.PH COMPA.N Y ,  Orange, N. 3. 

New York, 83 Chambers St. Chleago, 144 Wabash ATe. 

c-,.;;;-_c�-'O·c;,o-""c.c;;-.:;:.::.c.- A N D  SUPPLY CO. 
Y Or.K. U. S. A. 

Knock­
Down 

Boats of any 
description 

AlIER HJAN BOAT & M A(lJlJNE CO .• 
ROW, SA I L A N D  PLEA SURE BOATS, 

MarIne Station. ST. LOUIS, MO. 

American Yacht and Motor 
Company, 

Builders from a Row Boat to a Yaebt 
Cherokee and DeKal b Streets, 

ST. L O U I S �  M O . 
Howard Two and Four Cycle 

MAR I N E  
AND 

AUTO M O B I L E  
M OTORS 

Write for Cat. 
G rant Ferr is  Co. 

'1'roy, N. Y 

Built either cablned or open In sizes from 16 to 100 feet 
In lengtb. For catalog giving full lni'ormation write 

TrbscoH JJoa\ Mfg. Co.� 
ST. JOSEPH. lll ICH. 

Throat Troubles 

are comwon at th is season of the year. Most of 
them arise from the presence of irritating germs in 
the glands of the neck. Get rid of the microbes 
and you stop the trouble. 

U HYDROZONE " 
Is a scientific germicide tbat Immediately destrO{

s 
:�pW���O

b
;� d���Dr[r�t�

ct
!rs heaJi�l:��ya��n�nthl. 

to cover postage and a free bottle will be sent yon­
sufficient for a cure. 

PROF. CHARLES MARCHAND, 

61 l"rlnee Street, New York City. 
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ELECTR ICAL  E N G I N E E R I N G  
TAU G H T  B Y  M A I L .  

Write for our Free Ill ustrated Book. 
" CA N  I BECOM E AN ELEC­

TRICAL ENGINEER ? "  
We It'llch E l ectrical Engineering, Electric Lightill�. I1:lectric R:u l ways. M echanical En�i l leermg, Steam Eng-i. 

Dtlt!rillg. !\ I e chanical Dmw i n K, at. your borne by mai l .  
�t.:Ctl1:� I�IC��YE�Gi�·E���tODIND:'l�l�i,ruTE, 

L>ept. A,  240.242 \\' .  23d St. New York. 

EARN MORE Study i n  spare time. 
W e  t e a c h  y o u 
wbat you need to 
know t o  earn InOl'e 

in your own business or another. E ll g i n eerill�,  
n l' n t t i ni' A rt, A l'c h i t ec t u l'c.  llIi n i n g ,  illctal­tl�':;kkee�r!����'c. Sten og rap h y, J o u rnal i sm , 

Write for free catalogue 6. with full particulars. 
� Special Discounts Now . .A:lJ 

T H E  C O N S O L I DAT E D  S C H O O L S ,  1 5 6 Fifth Ave . ,  N. Y .  
hwlnrlinl!' the United Correspo ndence Schools a.nd others. 

Engineer Electric Plant • . 
Nice. clean work, �ood pa.y. Wouldn't you like 
it ? W2're here to h e l p  you. Study by corre­
spondence Electrical, Steam, Mechanical 

Engineel'i n g,­
Plumbing, Heating, 

Yen tilating or 
l\ofechall ical Drawing. 

Insfruction under Graduates 
of Haston's fam.olls schools. 

'Vrite for Handbook and 
facts about Free Schol­
al'j.;,hitls ; oilly expense 
instruction papers and 
postage. 

A merican School of 
Corresponde nce , 

Boston , 1\iass. 

( Chartered by COlJunQn­
wealth of .Massachusetts. )  

S U M M E D  SESS ION 
NIW YORK UNIVIRSIlY -1902. 
Cou rses i n  Chem istry and Physics.  

For Circular address, R egistrar, 
U n i v ersi ty Heights, New York City. 

Risk a postal .  Send us your name 
for prospectus of the Rayo Min-D
IVI DEN DS= 

• ing a n d  Developing Co. of Cal­
ifornia. Every dollar invested in 
t hese shares will return vou regu­
!ar. handsome, dividends. ' l\l I L­LIONS of ore va l ues ready to m i n e ;  E lec­

tric Water-Power P l a n t  in conn ection . Not 
the ordi nary m i ni n g proposition . Shares 
now sel l i ng at grou nd-floor price . Bank 
References. 

ROANOKE INVESTMENT CO. 
525 1\1arquette Bnild i ng. Chicago. 

H utch inson. Goldsmith & Compnny, Exolnstve 
Eastern l'inancinl Agents. 63 State St . •  BostoD, Mass. 

VOLUTE 

The Perfect Photo 
SHUTTER 
Fits A n y  Lens .  P rec ise  as a Watch. 

Tbls new shutter dot'S anything the photogmpher 

fro��lS��I�_r���lt�f�::i���C�
llr;l�t�Ya:�jSiri:��ee:Cl!l�Sr�: 

��;IS�icl;;�lfk.lI�il '\��kil�I�:�:���t� II���!cd�1i\de, 
Volute Shut.t.;r aml Bausch & Lomb-Zeis.'1 A nnstlgm!l.t or 
Plastigmat I..ell!i i!:l all ideal combination for your C3Ulera. 

li J.: S I I  FOil 1> J.:SCIU I"T l \' l!:  KOO h: L I!!T. 

Bausch & Lomb Optical Co . ,  
New York. ROCHESTER, N. Y .  Chicago. 

50 Y E A R S '  
E X P E R I E N C E  PATENTS 
TRADE:  M A R K S  

D E: S I G N S  
COPYRIG HTS & C .  

�U��?I�Il:s�����i� gu
s
rke;g:ri\o�d f���c����ge�:� 

l�lventlO.n IS probably patentable. Communica­
Mons strictly confidential. Handbook on Patents 
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Scientific American 

H I NTS TO CORRESPON DENTS. 

Names and Address mllst accom pany all letters or 
110 a tten tion w i n  lJe paid thereto. rl'bis is for 
O llr i n for m a t i o n  a n d  nut for publication,  

References to former articles 01' a nswers should give 
d a te of p a p e r  a u d  page or uuruher of quest ion.  

Inquiries 1 I0t  answered i n  rea sonable time should be 
repea ted ; COl'l'cspondC'1l  t8 w i l l  uPu [ '  i l l  ill i nd t h a t  
some a n swers req u i re not a l i ttle rese a rc h ,  a nd, 
thougb we endeavor to I'f ' p l ,\' to all t. ' i t h c l" by 
le t t C ' r  or in this depu l 'tmf'nt,  each must take 
his t u r n .  

Buyers wish ing to purchase a n y  art i cle n o t  adver­
t i sed i n  o u r  col u m n s  w i ll be furni shed. with 
add resses of houses manufacturing or ca rry i n g  
the S8 mp. 

Special Written Information on ma tters of persollal 
rathe r than gen era l i n te rC'st cannot be cxpcctell 
w i thout rem n n e r a t i o n .  

Scientific American Supplements refer red to m a y  b e  
had at t he oruce.  Price ] O  cents each , 

Books referred to promptly supplied on l'eceiRt (·f 
price. 

Minerals sent fot· examina tion should be distinctly 
m a rked or labeled. 

( 8621 ) E. C. S.  asks : What causes 
cast iron to shrink near the h u b  o f  a casting 
which is cored f o r  a n  inch h ol e ?  'l'he shrink 
do.es n o t  show outSide, b u t  w h e n  the h o l e  is  
bored out shows i tsel f, and upon break i ng the 
c a s t i n g  a s h r i n k  hole i s  f o u n d  from 1 to 2 
inches in diameter. The w a l l s  of the s h r i n k  
h o l e  are l ight b l u e  i n  c o l o r ,  and t h e  i ron is 
soft. A n y t h i n g  that you co u l d  suggest i n  r e o  
g a r d  to preve n t ing it w i l l  be gratefu l ly r e o  
c e i v e d .  A.  Cast iron shr inks t o  a consid�r· 
able extent i n  setting from the fluid state.  The 
outside s u rface next the sand sets fi rst ; the 
core, be ing dry, heats q u i c k l y ,  a nd the metal 
sets last near the central part of a hole core 
and draws away from i t .  The remedy i s  to 
make a riser near the p lace where t h e  greatest 
s h ri nkage occ u rs, la rge enough to d rop a rod 
of iron in , to keep the meta l from set t ing by 
j u m p ing the rod up and down and pouring 
hot metal Into the riser,  even i f  some of i t  rll DS 
over. In t h i s  way l arge wheel  hubs are cas t . 
sol id. 

( 8622 )  J. D. writes : I would like a 
formula for copper p l ating on m e t a l s  ( d ip 
p rocess ) ; p i c k l e  f o r  trea t i n g  metals  t o  remove 
s c a l e, etc., before dipp ing ; can s i l v e r  o r  its 
i m i tation be depO S i t e d  o n  metals  by a s i m i l a r  
process o r  by heat ,  a s  t i n  o r  z i n c ? A .  Copper 
Deposits  by D i p p i ng : T h i s  is seldom p racticed 
except on iron, as depOSits thus o b t a i ned are 
gene r a l l y  wanting i n  l as t i ng q u a l i t ies, s i nce, 
from the thinness of the coati ng, the iron is 
but i mperfect l y  protected from atmospheric 
infl uences. I f  the i ron is d i pped i n  a so lu t ion 
o f  s u l phate of copper 3 112 oz.,  s u l p h u ric acid 
3 Y" oz. ,  water 1 to 2 ga l . ,  i t  becomes covered 
with a coatiug o f  p u re copper, h a v ing a certain 
adhesion ; but ·shou l d  it  remain there a few 
m i n u tes, the depos i t  becomes thick and muddy, 
and does not stand any r u b b i ng. Small  a r ·  
ticles ,  such as pins,  h o o k s  and nails ,  a re t h u s  
coppered b y  t u m b l ing them for a few moments 
in sand, bran,  or sawdust imp regnated witb the 
above so l u t ion, d i l u ted w i t h  three o r  four 
v o l u mes o f  water.-C leansing Cast I ron : - Cast ' 

Iron is freed f r o m  grcase, etc. , by d i p p ing in hot I a l k a l i  s o l u t ion used for a s imi lar  p u rpose with 
copper, and after r i nsing thorougb ly i s  p ickled 
i n  water containiug about 1 per cent of sul­
phuric acid for seve ra l hou rs ; t b e n  r i nsed i n  
w a t e r  and scou red w i t h  flne s h a r p  s a n d  or 
p u m ice a n d  a fi b e r  b r u s h .  I t  is  t h e n  rinsed a n d  
retu rned to the acid pickle for a short t i me, 
r insed aga in and put i nto the p lating bath di·  
rect l y .  I f more tban 1 per c e n t  o f  acid is used 
i n  t b e  p ickle the time of i m mersion m u s t  be 
shortened, otherw ise the iron w i l l  be deep ly 
corroded, and t b e  carbon w b i c h  the metal con· 
tains,  and which i s  not affected by the acid, 
will  not yield without a great deal of labor to 
the sand and bmsh .-S l lver S o l u t i o n  for Dip­
p i ng : N i t rate of s i l ver 6 drms,  cyan ide potas­
sium l V, o z ., water 1 quart. D issolve the 
s i l v e r  and cyanide crystals each i n  one pint of 
water and mix. Warm i n  porcelain vessel to 
1 80' deg. Fa h. for dipping. 

( 8623 ) N. F. a sks : Kindly inform me 
h o w  m a n y  1 6  candle power 1 1 0·vol  t lamps are 
thel'e to the ampere o n  a s i ngle·phase a l t e L'­
nating c u r ren t : also,  how many 1(;  cand l e  
p o w e r  1 1 0-vo l t  l a mps a re thel'e to the k i lowat t 
on an a l te rna t i ng c u r re n t : a l so, on a d i rec t 
c u r r e n t ,  or do they both c o n s t i t u te the same as 
far as k i lowatts are concerned '! I k n o w  
they d o  n o t  c o n s t i t u t e  the same as far as 
ampeL'es are concerned.  A. I nc andescent 
lamps a r e  rated by t h e  number of watts they 
consume per cand l e, and not by the amperes 
nor by the k i n d  of c u nent used to l igbt them. 
'I.'he resistance of the lamp bot i s  made such 
t b a t  a dete rm ined number o f  vo l t s  w i l l  force 
c u r rent e nougb th rough the fi l a m e n t  to mise 
it to a white hea t .  The u s u a l  ra ted n u mber of 
watts i s  from 3 to 4 per cand le .  S i nce watts 
are the produc t o f  am peres by vol ts, i t  fol­
lows that the amperes used i n  any lamp vary 
with the vol tage of the c u r rent W i t b  d i rect 
c u r re n t  the voltage i s  u su a l l y  about 1 1 0, and a 
1 6  c a n d l e  l a m p  consumes about 55 w a t t s  on the 
average, which requ i res about one-b a l f  an am­
pere per lamp. With a n  a l ternating cur­
rent 5 2  or 104 v o l t s  are more commonly 
found In the dist ributing w i res frr m the 
tran'sformers for I n te r io r  use. ThE' ,",eres 
\v i I I  the refore be ·so mewha t hlg!: ' in 
t he lamp u sed upon a d i rect c 

peres and volts a l 'e the same (, 
electrlc current. 
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Bureaus of the 
New York ' Central Lines 
Each city ticket office of the New York Central, 
Boston & Albany, Micbigan Central, Lake 
Shore, Bill �'our. Pittsburg and Lake Erie, Lake 
Erie & Western Railroads in the cities of New 
York, Brooklyn . Boston. Worcester, Springfield, 
Albany, Utica. Montreal, Syracuse, Rochester, 
Buffalo, Niag-ara Falls, Detroit. Cleveland, 
Columbus, Indianapolis, Cinci nnati , Louisvil le, 

S t .  Louis, Chicago, Denver, San F'ranci sco, 
Portland , L()s A llgeles , and Dallas, 'l'exas. is an 
information bureau where desired information 
regard ing rates, time of trains, cbaracter of 
resorLS, hotel accommodations, and a thousand 
and one other thinJ,!s the intending traveler 
wants to know wil l  be freely given to all cal l ers. 

For a C�l? of Four Tra.ck Series, N o . 3, uAmt:rica.'s 
��r::i'�I�: G��:;:l " P��I1:�;-c��e�t�m�r�n�ec1!t!!i 
Station, New York ; or 

Send 5 cents for a. sample ('opy of the Four TTack 
News, a bNlu tifu lly i l l llstmted monthly magazine of 
travel and t:(hH':ltion. . 

STANDARD INDEX CARD CO. 
/12 -114 .N. Serenlh JI . .  P/lI/adelphio. Po. 

RECORD. TA�B4.tiU;oE CARDS. 
,010117 pOlJled. A'tlll'd Ii ;1cCtlrole/y tJIl'{tII "or a/I 
mOKeJ 01 {ooll7elJ (Jtlo!tIy.{,rI'W/;(JIlt! llromjJllJe.JJ 
(/{J(7rolJ/l'l'd tJdd.J;zl'vtlldeJ olly#Po/ ,olo/l'cllOI7J or ;1�bellca/JtlbclIV/JII7I1J 'tAIL UJ Z:,;:;:r 70�'" 
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A NfW INDUS TRY 
(P U LP FO R P A P E R) 
THAT WILL CREATE ENORMOUS WEALTH 

Nat iona l  F i ber  & Cel lulose 00. 
O}' C I I I C AGO. 

�!���t�r��d ai?n:;�!��n�h��I��',' b;�:r'��(ln�������s ft;o:a�hl; 
wMsted corn st.-Ilks. ThiS waste in the corll belt of t.he U .  �. 
t\IllOllnted to over 58 mil l ion tons in  1 900, Thi� enterprise wi l l  
create more wenlill than t h e  Ut't1 i1.UtiOIl of the ollce w!\Ste(1 
COttOIl seed. It w i l l  add *:-1.00 per ton to nil this wnste corll field tonn�. J.,';ving' mil l ions to Ihe farmer, furnishing- n.;w 
nveuues of labor and new freight to rai lroads. Every pound 
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tire IIOW for ced into Clllladll for tlhlir supp ly .  E,'ery paper 
Iml l  in  this ('ountry WIll use this pulp. Every cit y in  this and for(>ign countries will  U I W  nnd deal 11\ this fee d .  MaIlUf!lcttlr· 
ef"K of cel l u l oid, leather and rubber substituteJol, insulatinl!' IIH1-
te rial , 11IIoieum and pipe covf'rlug' will be IIserH of tbis cellulO!!e ,  

Contract!! for machmery for the first phmts have been let 
with Tonis Wold &. Co., Chicago. 

TIlE STO C K  OF TlIE 

Nat ional F iber  & C e l l u lose Co .  
Will. u s  u n  t1l VC8t1llCllt, surpus!!! e v e rytliing I n  
t h e  h istory o f'  I n d u strial money - m nkers. A 
I huttc(l 8mOll l1t of stoek 18 offerctt 8t $ 1 . 50 
pcr shu re, pu,. vulue * 1 0. 00, funy pa id UIl(1 
JlO U - llfitJilce;l!luble. BUY UEFO R E  T i l E  A U­
VAN C E  IN P U IC E. as the stock 18 �el l i n ar  
l' u p l d l y .  Inl'cf!lt Drs n r e  h n t t ed to c x nm l n e  
"lnnch il lcry,  putcut"_ vrOCCI!'@CJiI, p roducts u rad 
cl'crythhl", vertnlll � ! ! 1t'  to the b u shl"" !!!8. 

For la l K ll l y  Interest i n g'  I l I U i!!trnted luun p h l et 
i'u l l y  d e8crlblll6C t h i s  lit'\\' Ind ustry and s u b­
scrlptlon8, w rite or wire 

S A N FO R D  M A K E E V E R ,  F i scal Agent,  
84 AduUl8 Street, C U H lAGO, ILL. 

RESTFUL SLEEP 
In C Jl.JIIJI, on t h e  Yacht n n d  nt Home. 

"Perfection" Air Mattresse( 
C U S H I O N S  nnd PILLO W § .  

Style 61. Camp 3!!attress w i t b  Pillow attached. 
Also sbowing Mattress deflated. 

Clean and Odorless , will not absorb moisture. 

Can be packed in small space when not in use.  

� Send /01' lZh,strated Catalogue. 
MECHAN ICAL FABRIC CO. , PROVIDENCE, R .  I .  
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10 DAYS l!'REE TRIAL 
pUl'ch�se is binding. 

500 good 2nd·hand wheels $3 to $8. 
Do Dot bu y a bicycle u n til you have written 

for our tree cataloj?ues with large photographic 
engravings ami full descriptions. 

MEAD C YCI.£· CO. Dept. 5 9 W , Chicago. 
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W M .  T. C O M S T O C K .  P u b . ,  23  Warren St . ,  New York .  
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I F YOU have a workshop you need 
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I CE  MAC H I N ES, t.;orJi ss En lli nes Brewers 
nnd Bottle rs' lllllCb i llery. THE VI Vl' E £I 
MF'G. CO . . bW Clinton Street, Milwaukee W i s  
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Cotnpressed Air 
ITS 

LA R G E  8VO .  

PRODUCTION, USES AND APPLICATIONS. 

By GARDN E R  D. H ISCOX, M .  E. 
A UT H O R  OF . " lllECHANICAL 1l1 0 VElllENTS." 

820 PAG ES .  5 4 7  I LLUSTRATI O N S .  

PRICE, bou n d  in Cloth,  $ 5 .00. Half Morocco, $6.50. 
A com plete t reatise 011 t h e  subj ect of Compressed Air, com pr isin g i ts physica l an d operative 

properties from a vacu u m  to its liquid form. Its thermodyn a mics. compression ,  tra nsmission , expan­sion,  a nd its uses for power purposes i n  mining a n d  engi n eering work : pneumatic motors. shop tool s, 
air blasts for c1 ean il1� and pain ti n g. The Sa n d  Blast,  air lifts, p11111pi n g  of water , acids and oils ; 
aeration and purificatlOt1 of water su pply : rai lway propulsion , pn eumat ic t u he t ran smiss ion , refrigera­tion. The Air B rake, and nu merous appliances i n which com pressed air is a most conven ien t and 
e<x>nomical vehicle for work-with air tables of com pression , ex pa n sion and physical properties. 

A most com prehen sive work 011 t h e  subject of Compressed Air. 
� A specinl il l ustrnted circular of t h i s  book � 
� will be sent to any address on npplicati on.  .......JW 
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