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THE CANADIAN ROUTE FROM THE GREAT LAKES. 
At a time when the interests of the Erie Canal 

seem to be the mere sport of politics, and this greatly 
needed improvement is apparently as far from realiza
tion as ever, it is as well that the people of the State 
should realize that the Canadian government is push· 
ing forward the interests of the rival route by the 
way of the St. Lawrence River Canal with the great-
cst activity, In an address delivered last week 
to the busineEs men of Montreal, by Mr. Tarte, Min· 
ister of Public Works in the Dominion government, 
he assured them that by the time the improvements 
of the St. Lawrence were completed Montreal would 
contain as many grain elevators as the city of Buffalo. 
He stated' that the Port Colborne works, at the Lake 
Erie end of the Welland Canal, would be completed in 
two seasons, and that the government was about to 
undertake important works at Georgian Bay and the 
French River. The Minister also said that, at the 
next session of Parliament, he would ask for money 
to complete a public drydock at Montreal, and that 
with a view to encouraging a large share of tke trade 
of the Great Lakes to come to that city, he favored 
a free canal, and a free port at Montreal. Direct evi
dence of the wisdom of the great St. Lawrence en· 
terprise was shown in the recent sailings of the new 
vessels of the Northwestern Steamship Company. 
These ships, the first of which is known as the "North· 
western," have been built specially for the canal 
route; they are 256 feet in length, 42 feet in beam, 
26% feet in depth and they can carry between 3,200 
and 3,500 tons at a speed of 13 knots an hour. On her 
first trip the "Northwestern'" took a large consign· 
ment of machines from the McCormick Harvesting 
Machine Company, Chicago, direct to Hamburg. The 
vessel cleared Chicago on April 24, and two days later 
another consignment of 144 carloads of agricultural 
machinery left for Europe by a sister ship, the 
"Northman." The fact that vessels are sailing at an 
interval of only two days, carrying American rna· 
chinery direct from Chicago to European ports, should 
bring home to the people of New York State the pres· 
ent. reality and the prospective strength of Canadian 
competition. We have said before, and we repeat it, 
that the most effective answer to this competition 
would be the construction of a canal of equal capacity 
and convenience from Buffalo to the Hudson River; 
for unless we present some rival water route, New 
York will see the city of Montreal added to the 
number of Eastern ports that are taking away the 
trade which formerly sought its natural shipping 
paint at this port. 

• • • 
HYDRAULIC SYSTEM OF AIR COMPRESSION. 

It sometimes happens that an early invention, 
which anticipated the period of its pr'actical appli· 
cation because of the undeveloped state of the me· 
chanical arts, will, in the course of years, be reo 
invented, or to speak more correctly, reapplied, with 
snrprisingly favorable results. Of this class is the 
hydraulic air compressor, which, during the last few 
years, has been showing results that compare favor
ably with those attained by ether forms of air com· 
pressor. The new type traces its an'cestry to the 
venerable trompe, or water· blast, used centuries ago 
ill working the Catalan furnace, in which a moderate 
air pressure was obtained by .means of falling 'Yater, 
the air being drawn in with the water, at the j;op of 
a wooden pipe, carried do\\';n with the same ahd col
lected in a chamber from which it issued to tile fur
nace. The apparatus was crude and the principles but 
poorly applied; consequently the blast was too weak 
to be of any service except in the antiquated methods 
of the middle ages. As the art of iron·m:;tking ad· 
vanced. the steam·driven compressor and the centrifu· 
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gal blower were developed to meet the demand for a 
strong air blast; and no one seems to have imagined 
that the fundamental principles of the old trompe 
could be developed to meet the demand for great vol· 
urnes of air at high pressure. 

In the Journal of Franklin Institute of September, 
1880. J. P. Frizell enunciated the principles of the 
hydraulic air compressor, and in 1895 it was put 
into practical form by the patentee, C. H. Taylor, 
of Montreal, and several installations are now workmg 
in various parts of the country with highly economical 
results. At the Milwaukee meeting of the American 
Society of Mechanical Engineers W. O. Weber gave the 
results of a series of tests of the hydraulic compreStlor 
at Magog, Quebec, a plant that was fully described and 
illustrated in the SCIE;I;'l'1F1C A:llEHl(,A;I; of April 28, 
1900. The compressor consists of a down flow pipe 
which delivers the water and air from a large tank 
at the top to a separating tank at the bottom of the 
pipe; the pipe and the lower tank being placed in a 
deep excavated shaft. A number of small air-inlet 
pipes lead into the mouth of the down flow pipe, and 
as the water flows by them, it draws in a proportionate 
number of jets of air with it. The air is carried down 
with the falling water and subjected to a pressure 
proportionate to the head of the water. Within the 
lower tank is arranged a series of deflecter plates, 
which decrease the velocity of the water and facilitat.A 
the escape of the air; the latter collecting above 
the water, and being drawn off for use as reo 
quired. Three series of tests were made, one 
with thirty·four 2·inch air-inlet pipes, another in 
which the number of air tubes was increased by 
fifteen :�·inch pipes, and a third series of tests 
in which the numbe;" was increased by thirty 
%-inch pipes. The tests were carried out by Prof. 
C. H. McLeod, of McGill University, MI'. W. O. 
Weber, of Boston, Mass., the author of the paper 
above referred to, and others. In the Magog plant 
the supply penstock is 60 inches in diameter, the 
down tube 44 inches in diameter; the total depth 
of the shaft below normal level of head of water is 
150 feet and the normal head and fall is about 22 feet. 
It should be explained that after the separation of the 
ail' and water in the lower tank, the surplus water 
passes out under the edge of the tank, and riSing 
through the shaft escapes by the tailrace. The tests 
showed that, with the original number of compressor 
head air-inlets, and a flow of 3,772 cubic feet of 
water per minute, the pressure of the air at the com· 
pressor was 51.9 pounds per square inch, and that 
the percentage of efficiency of the compressor was 
5(j.8 per cent. When the inlets were increased by 
thirty :xHnch pipes the efficiency rose to 64.5. With 
a flow of water of 4,20

'
0 cubic feet per minute, the 

economy was highest when only fifteen extra air tubes 
were employed, the efficiency increasing from 60.3 per 
cent for the original setting to 70.7 per cent as modi· 
fied. When the flow of water was further increased 
to 4,600 .cubic feet per minute, it was found that there 
was no economical advantage by increasing the air· 
inlet area. In addition to the fact that an efficiency of 
70.7 per cent was realized under the most economical 
rate of flow of water, it was proved that the air is 
ccmpressed at the temperature of the water; a most 
important result, as the costly cooling plant, neces· 
sary with other systems, is thereby dispensed with. 
Using an old Corliss engine, 81 horse power was 
recovered; a result which would represent a total 
efficiency of work, recovered from the falling water, 
of 52.2 per cent. In a test in which the compressed 
air was preheated to 267 deg. F. before being used 
in the engine, 111 horse power was recovered when 
using 115 pounds of coke per hour, which latter, it 
was. estimated, would equal about 25 horse power. 
The efficiency of work recovered from the falling 
water and the fuel burned WOUld, therefore. bf,l about 
61% per cent. On the basis of 425 cubic fpet of air 
per brake horsepower per hour, when preheated to , 
30D deg. F. and used in a hot·air jacketed cylinder, 
it is estimated by the author of the paper that the 
total efficiency secured would have been about 87 % 
per cent. 

.. ' ... 
COMPARATIVE EFFICIENCY OF KRUPP AND OTHER 

HIGH-POWER GUNS. 
It seems that our comments upon an article pub· 

lished in the German scientific journal Prometheus on 
the comparative efficiency of the

' 
Krupp, Armstrong and 

Schneider-Canet' guns have been misunderstood by 
some of our readers. A recent issue of our German 
contemporary states that, in our criticism, the effi· 
ciency of the German gun is "acknowledged in very ap· 
preciative words," and Prometheus is correct in stat· 
ing that it is our opinion that the "superiority of the 
German gun results from the great weight of the pro· 
jectile used;" but when it proceeds to credit us with 
the statement that heavy projectiles are not always 
the best, and that it is "doubtful whether the Krupp 
gun will still show so enormous an efficiency if fired 
with the lighter projectiles used in England and 
France," it is in error and must be confusing the opin-
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ions of the SCIENTIFIC AMERIOAN with Continental criti· 
cisms which "have been re-echoed by the English preSE 
and apparently accepted with a certain satisfaction," 
AF; a matter of fact, we did not touch upon the question 
of the efficiency of the gun under other conditions than 
those for which it was designed. What we did say was 
that the greater weight of the shell will reduce the 
total number of rounds that can be carried for each 
gun; a consideration which is of the greatest impor· 
tance, where every ton of displacement of a ship is val· 
uable, when it comes to the question of distribution 
among the contending claims of armor, engines, stores 
and ammunition. We said furthermore that the in· 
creased weight must tell somewhat against the rapid· 
ity of handling, and that if the ammunition is to be 
handled at the same speed, it becomes necessary to 
install heavier machinery for operating the hoists. 

As a matter of fact, we consider that the German 
artillerists have shown considerable shrewdness in 
increasing the weight of their projectiles and thereby 
securing greater effectiveness at long ranges, The 
wisdom of this policy will be seen, we think, whenevAr 
the next naval campaign shall be fought� for we en· 
tirely agree with our contemporary in the prediction' 
that there will be a tendency to carry out naval en· 
gagements of the future at ever, increasing ranges, and 
this because of conditions similar to those which have 
so vastly increased the fighting range on land in reo 
cent wars. It is likely that the battle of the future 
will begin at unusually long ranges which will gradu· 
ally decrease as the engagement proceeds, the ships 
approaching each other as the battle reaches the de
cisive step. 

It is evident from the comments of Prometheus th::ct 
some of its European contemporaries have been ques, 
tioning the suitability of the Krupp gun to fire lighter 
projectiles at higher velocities; probably assuming 
that the Krupp gun is unable to withstand the higher 
preSSlH'es that will be necessary. In reply to this 
Prometheus gives some graphical comparisons of the 
12·inch and 6·inch guns of the Krupp, Vickers and 
Armstrong makes, which show that when the same 
weight of shell is used in each, the highest ballistic 
results are still achieved by the Krupp weapons. Thus, 
for instance, in a comparison of the 12-inch 40-caliber 
gun, it is shown that the Krupp weapon has an initial 
velocity of 816 meters, as against 791 and 786 meters, 
respectively, for the Vickers and Armstrong guns, the 
equivalent muzzle energies being :i3,100 meter·tons for 
Krupp, 12,340 meter·tons for Vickers, and 12,515 meter
tons for Armstrong. At a range of 3,000 meters the re
maining velocities and energies are as follows: Krupp, 
681 meters and 9,110 meter·tons; Vickers, 659 meters 
and 8,540 meter·tons; and Armstrong, 655 meters and 
8,440 meter·tons. Although these results ara very 
gratifying as compared with other European weapons, 
it is satisfactory to note that they are surpassed by the 
new United States naval 12·inch gun, which with a 
muzzle velocity of 870 meters has developed a muzzle 
energy of 14,865 meter·tons, or 1,765 meter-tons more 
than �he Krupp gun. The remaining velocities and 
energies at the various ranges are, of course, propor· 
tionately greater than those of the latter gun. At the 
same time, it is but just to point out that, judged on the 
basis of energy pei' weight of gun, the Krupp weapon 
is, superior; our new gun showing 272 meter-kilo· 
grammes per kilogramme of weight of gun, whereas 
the German weapon shows 288 meter-kilogramme,�. 
Prometheus points out that the light weight of the 
German weapons compared with tbeir high efficiency 
argues particularly excellent quality both in gun steel 
and the construction of the gun itself; a point which 
is certainly well made. 

.... .. 
GROWTH OF THE TINFOIL INDUSTRY. 

Recent ornamental novelties made of pure tinfoil, 
lacquered with gold and embossed in various forms. 
manufactured for the drug, confectioners' and tobac· 
conists' trades serve to call attention to an invention 
and industry th:lt are purely of American origin and 
growth. Before the inventor of tinfoil hit upon the 
idea of rolling tin upon sheets of lead, the two metals 
b€ing previously welded together, the only tinfoil 
known to the world was that of pure tin beaten by a 
process similar to that followed by gold·leaf beaters. 
This beaten tin was made in England, and only small 
quantities were imported into this country. Its use 
was limited because of its expense and its liability 
to tear, 

The first tinfoil rolling mill was established in New 
York city about half a century ago, and it was started 
on such a modest scale that the rollers were obtained 
as second·hand iron. The English-beaten tinfoil was 
found to be so expensive in this country that a cheaper 
method of making it was tried, and proved successful. 
The business of this early, but now extinct, tinfoil 
factory was thus announced: "Foil Rolling Mill and 
Metallic Cap Works; tobacconists' foil, plain or em· 
bossed, tin sheet-foil for druggists and bottlers, 
superior to the imported article." 

In the half century whic}. has followed this modest 
beginning of an industry great strides have been 
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made in manufacturing tinfoil and in applying it to 
manifold commereial uses. New machines have been 
made to work it up into handsome ornamental forms, 
and considerable capital has been invested to extend 
its usefulness. There is very little export trade in 
tinfoil, as the foil is also made extensively in England, 
France and Germany, but the home trade is adequately 
supplied by the four tinfoil factories in this country
two in New York, one in Philadelphia, and another 
in St. Louis. After the expiration of the original 
patents these four factories started almost simulta
nEously, and they have controlled the output of the 
material ever since. 

New machinery and processes for improving the 
tinfoil are being invented nearly every year, and the 
quality of the material produced to-day is infinitely 
better than that of a dozen years ago. A good deal 
of the new machinery is made to enhance the orna
mental effects of the foil, but not a little of it is 
made to increase the strength and wearing quality 
01' the material. In the druggist and confectionery 
trades the demand for very highly ornamental tin
foil effects is esper:ially urgent, and artists of con
siderable ability are engaged to produce fancy pat
terns. The silvery surface of the tinfoil is made more 
effecti ve by fancy patterns of stars, figures and fine 
lines, whieh are stamped or embossed in the sheets by 
svecial machinery. Recently machinery was made to 
print the patterns on the sheets of foil in colors. In 
order to do this the sheets of foil are put through 
regular printing cylinder presses, which not only color 
the patterns but stamp in the "dead" effects of various 
figures and lines. The machinery required for this 
delicate work is quite elaborate and represents part 
of the invested capital of the r-iant_ 

The tinfoil is also lacquered handsomely with gold, 
which, in connection with the embossing and printing 
ill colors, produces remarkably artistic effects. Many 
large firms employ these fancy effects as trade marks 
which are stamped or printed on all the foil they use 
as wrapping for their articles. Tinfoil is growing 
rapidly in use for wrapping purposes where food and 
other articles must be kept from the air as much as 
possible. Its first use was for tobacco wrapping, and 
the demand in this trade stands first to-day. Fine 
cigars, plug tobacco and cigarettes have the fine aroma 
of the tobacco and the natural moisture retained in
definitely by this process. Most prepared foods are 
wrapped in tinfoil, and now that the manufacture 
6f these has grown tremendously the demand for tin
foil has increased also to remarkable proportions. 
Cheese, yeast cakes, and other products of the deli
catessen order require all.nually tons of pure tinfoil. 
Confectioners have also resorted to the use of tinfoil 
for wrapping their choice candies in preference to 
tissue paper. The drug trade has found infinite uses 
for the foil because of its air-tight qualities, which 
keep the goods from direct contact with the atmos
phere. 

Perishable goods shipped to warm, tropical coun
tries are frequently wrapped in tinfoil to exclude the 
air and to retain the natural moisture. A combination 
of thin paper and tinfoil is considered better for 
food products than the foil alone. It was considered 
better not to have the foil come in direct contact with 
the food, and consequently a machine was made by 
which the sheets of tinfoil and paper were firmly ad
here(\ together. These double sheets are used so that 
the paper alone comes in contact with the food, while 
the tin serves all the purposes of excluding the air. 
There is considerable labor of folding saved by this 
process, and only one instead of two foldings is re
quired for each separate artiele. 

Some foil is brought into direct contact with certain 
classes of food, which by its nature could not well 
absorb any poison from the foil, �ut the factories make 
a]l such foil wrapping from pure rolled tin. There is 
no lead mixed with this foil to give occasion for 
reports of poisoning from goods wrapped in tinfoil. 
This foil is more expensive to make, and the com
bination of tinfoil and thin paper is becoming more 
popular. 

Bottle caps are manufactured largely out of tinfoil, 
but they are of a different quality and manufacture 
from that of the ordinary foil. The sheets for this 
work are spun on a lathe from a mixture of lead and 
tin. There is more lead in this foil than in the finer 
quality for general use. The foil is thicker and 
coarser, and as it never comes in contact with the
contents of the bottle the amount of lead in it is 
immaterial from the consumer's point of view. The 
thickness of the tinfoil in common use runs from 
one-half of one-thousandth of an inch up to almost 
any thickness required by special trades. The thinner 
the foil is rolled or spun the more expensive it is. 
'the foil is rolled usually in sheets fifty feet in length 
and in varying widths. Some machines are made to 
roll it Lrelve inches wide, but most of them have only 
half this width, as trade demands favor the narrower 
widths After the sheets are rolled they are stamped, 
printed, and embossed in suitable sizes and patterns, 
and then cut up in lengths desired. Millions of pounds 

are required for the �rade ion this country, and the 
market price runs from 75 cents per pound for the 
handsome embossed and lacquered foil down to a few 
cents a pound for the cheaper grades. G. E. W. 

. '.- . 
METHODS PROPOSED FOR DEALING WITH LONDOl\ 'S 

CONGESTED T RAFFIC. 
Elaborate projects are being framed by the London 

County Council for dealing with the crowded thor
oughfares of the English metropolis, and to inaugurate 
a system of intercommunication similar to that al
ready existent in the most modern cities. The tram
ways are to be immediately converted to electric roads; 
the river is to be supplied with an efficient and rapid 
service of steamers; while it is also mooted that an 
attempt is to be made to relieve the congested con
dition of the Strand and Fleet Street by the construc
tion of street subways similar to those of Boston. 

With regard to the tramway systems, for some time 
past the County Council have been carrying out experi
ments to determine what method of supplying the cur
ren t to the car motors is best adapted to the exigencies 
of the case. It has been decided to employ both the 
overhead trolley and the conduit systems, the former 
to be more generally employed in the less crowded 
thoroughfares of the suburbs. At the present time 
there are 115 miles of street tramways in London, and 
the carrying capacity averages 350,000,000 passeng-lrs 
per annum. With the present system of horse trac
tion a profit of $1,250,000 is earned annually. If elec
tric traction were employed it is computed that this 
profit would be incrClas�d to $3,300,000. A compre
hensive idea of the earning capacity of the tramways 
may be realized from the first year's working by the 
County Council of the tramways south of the Thames. 
This service was purchasCld by the municipal author
ities for $4,375,000, and the surplus upon the year's 
working amounted to $65,000. The mileage in this in
stance is 24 miles, with an earning capacity of $7,835. 

One of the most perplexing difficulties with which 
the Council have had to con tClnd in connection with 
their proposed inauguration of electric traction is thd 
fact that the roads in the various districts through 
which the tramways extend are controlled by the local 
authorities, the majority of which are bitterly op
posed to thd change. Therd are no less than fifty of 
these small local authorities possessing the power of 
veto over the roads. The objections in many instances 
have been successfully surmounted, but negotiations 
are still bdng carried on with those authorities who 
remain obdurate, and it is antiCipated that the in
stallation of the electric plant will be commenced 
almost immediately. 

With regard to the river traffic the Council con
siders that the development of a fast and frequent 
service upon the waterway is an efficient means of re
lidving the streets. The service at present in VOgUd 
is distinctly iTJadequate, and is only for summer use. 
The boats a�'3 slow and antiquated, and the service 
too infrequent to commend its more widespread utiliza
tion. According to the scheme of the Council, it is 
intended to supply a three minutes' service; to provide 
a fleet of fast, comfortable, and modern river steamers; 
and, if possible, to secure the entire control of the 
river piers, which at present are under the auspices 
of the Thames Conservancy. The enterprise will cost 
$2,500,000 to carry through. The boats will cost $37,-
500 each. The piers will be transferred from thd 
sides of the river to the center round the pillars of the 
various bridges, approaches to which will be provided. 
It is estimated that the cost of maintaining the sdrvice 
will amount to $700,000 per annum. 

The suggestion of supplying underground tramways 
to, the principal arteries of traffic,. though generally 
favored, is beset with innumerable difficulties. For 
the most part, thd streets of London are intersected in 
all directions by electric cables, gas, water, and pneu
matic pipes, etc. Dnder these circumstances if such 
a tramway were constructed it would have to be at a 
great depth, which would havCl the effect of preventing 
its being used for the very purpose for which it was 
intended. If the descent of about a dozen steps from 
the street level were only necessary to give access 
to the subway, then it would doubtless prove a great 
success. To insure this, the network of obstructions 
would have to be removed, and this could only be ac
complished at a great outlay. The general idea is to 
lay all pipes and wires in a long tunnel, running 
parallel to the tramway, so that access could easily 
be gained thereto for carrying out repairs, or for the 
laying of new material, without disturbing the sur
face of the street, and causing great inconvenience 
to the vehicular traffic. At the present time the prin
cipal thoroughfares in the metropolis are up for the 
laying of the government telephone cables, which are 
to extend over a mileage of 640 miles, causing wide
spread inconvenience. Many of the streets of Lon
don are provided with a duplicate thoroughfare below, 
in which are the gas, water, and other pipes, wires, 
etc., but the idea is not general throughout the city. 
The Council are carefully studying this scheme, and 
since the chairman of the Highways Committee, who 
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have the subject in hand, has investigated the system 
in vogue in Boston, and is convinced of its practica
bility in London, there appears every symptom of its 
adaptation to the English metropolis within the near 
future . 

The Central London Electric Railway has had the 
effect of considerably relieving the congestion of the 
streets, and has proved such a success that applica 
tion is to be sought for Parliamentary powers to (:�; 
tend the railway at the city terminus at the BanI, 
to Liverpool Street, the terminus of the Great Eastern 
Railroad, and which supplies the densely populated 
districts of Waltham�tow, Stratford, Bow, Stepney, 
etc.; and also at the southern terminus at Shepherd's 
Bush. It is also stated that another similar railway is 
projected by an American syndicate to connect Victoria 
with Putney, a remote southwestern suburb. 

. .  ' .  
WIRELESS TELEGRAPHY FOR THE PREVEN TION OF 

SHIPPING DIS�STERS. 
For some time past numerous experiments have been 

carried out with Marconi's wireless telegraphy with a 
view to employing the system on lighthouses, etc., 
as a means of preventing maritime disasters. But the 
endeavors have only been attended with such mediocre 
success that it has not been considered advisable to 
develop the matter. But a novel device has now been 
invented by Mr. J. Gardner, of Manchester (England), 
which, so far as the present experiments are con
cerned, has been highly successful. It is termed an 
automatic signaler, from which it will be gathered that 
its mechanism is automatic in its action. The inventor 
claims that by this means an adequate warning is 
supplied to vessels of impending danger, within a zone, 
the radius of which has been previously determined. 
It may be either applied from ship to shore, or from 
ship to ship while at sea, with equal success and re
liability. 

The apparatus is somewhat similar to that utilized 
by Marconi. At the shore station a mast is set up, to 
the top of which is attached a metallic conductor. This 
conductor is connected to the transmitting apparatus, 
which is accommodated in a Duilding in close prox
imity. The transmitter consists of an induction coil, 
and the accumulators for the provision of the current. 
The automatic portion of the instrument consists of a 
specially cut wheel, bearing the name of the danger 
spot to which the mast is attached. This wheel con
trols a Morse key. This wheel is maintained in con
stant rotation, the periphery being regulated to any 
desired time, so that one revolution may be completed 
in one, two, three or more minutes. 

Vessels are supplied with a receiver, and directly a 
ship enters the danger zone the instruments print off 
on the tape machine in the Morse code the name of the 
danger spot it is approaching, at the same time setting 
a bell in motion; both bell and receiver continuing to 
operate until the ship has once more passed beyond 
the influence of the transmitting apparatus. All ves
sels that happen to enter the danger zone receive the 
warning simultaneously, as with Marconi's system 
the apparatus is not affected by any climatic conditions. 

The preliminary experiments for demonstrating the 
efficacy of the scheme were conducted at the mouth of 
the Thames. The shore station was established at 
Shoeburyness. A steam launch put off from Southend 
provided with a receiving instrument, the invention 
of Colonel Hozier-the secretary to Lloyd's-and Mr. 
Nevill Maskelyne. A stiff breeze was blowing and a 
thick fog hung over the water. The launch stood about 
eight miles out to sea, and then the automatic ap
paratus at the shore station was set in motion, the 
zone of influence in this instance extending to seven 
miles. The launch then put about and wended her Wf).y 
shoreward. Suddenly the bell commenced ringing vio
lently, and Simultaneously the word "Southend," the 
name of the danger spot, was printed upon the tape 
machine. The vessel then put out to sea again, and 
entered the zone from another quarter, but the moment 
it entered the range of influence of the shore station 
the warning was received. For two hours these trials 
were continued, but with always the same result. The 
instrument never once failed in its working, thus con
elusively testifying to its efficiency and reliability. 

There were several well-known shipping men present 
at the trials, including the representatives of the 
Cunard, White Star, the American, the P. & 0., and 
other leading steamship lines, and the secretary of 
Trinity House. In connection with its adaptation for 
vessels the receivers on two respective ships approach
ing one another would receive the name and course of 
the other. In view of the practicability of this auto
matic signaler and the possibility of reducing the num
ber of maritime disasters by its utilization, the installa
tion of the apparatus at several points of the British 
coast within the near future is probable. 

.4 •... 
The American losses of troops in the Philippines 

since August 6, 1898, are as follows, says The Medical 
Record: Killed, 741; died of wounds or accidents, 
472; died of disease, 2,295; total deaths, 3,508; 
wounded, 2,638; grand total, 6,146. 
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COPPER !UNING IN AKEltICA. 

BY WALJ>ON I<'AWC'ETT. 
No phase of the development of the natural re

sources vf the Uni ted States has been characterized 
by more rapid or more really remarkable progress 
than the growth of the copper industry. For one 
thing, this commodity holds the unparalleled record 
of having shown, even in the face of financial panics 
and business depression, an increase of production 
during practically every year since the inauguration 
of operations, until now the annual output of the 
m e t  a 1 i s  worth approximately 
$100 ,000,000,  or considerably more 
than all the gold produced in this 
country during an equal interval . 
Perhaps even more impressive i s  
the fact that the United States has 
withi n little more than a half cen
fury risen to the position of min
ing more copper than all the rest 
of the world combined, and in so 
doing has virtually established con
trol over the markets of the globe. 

Copper is produced in the United 
Btates principally in Arizona, Cal
i fornia, Colorado, Michi gan, Mon
tana and Utah, although various 
other divisions of the Union, par
ticularly the Eastern and Southern 
States, make contributions to the 
aggregate output. During the past 
two decades, however, the center 
of production has moved westward. 
In 1845,  the year which marks the 
commencement of modern copper 
minmg on this side of the Atlan
tic, the total production of  the 
United States was estimated at 
one hundred tons, of  which Mich-
igan yielded a dozen tons. From that time forwara 
the ascendency of the Lake Superior copper district 
over other sections became more and more pro
nou nced. In 1856 Michigan miners took from the 
ground over nine-tenths of all the copper secured in 
the country, and as late as 1880 the Michigan output 
constituted more than four-fifths of the total p-roduc
ti on. 

Then came the development of nature's great store
house of copper in Montana, and although the record 
of growth was fully as meteoric as had been the 
career of the Lake Superior territory, it was not until 
1 8 9 2  that Montana finally displaced Michigan as the 
greatest copper-producing State. _ The same relative 
positions have been maintained ever since. On a 
rough estimate, Montana furni shes, at the present 
time, about 40 per cent and the Lake Superior mines 
perhaps a quarter of the American production of 
copper. Arizona, wherein i s  located the most re
cently discovered of the three great copper fields, 
ranks next to Michigan, her copper-mining operations 
footing up about one-fifth of the grand total . I t  is 
interesting, if not significant, to note that Arizona 

in use to-day with the primitive methods of half a 
century ago, when much of the copper was taken 
from the rock by means of drills and gads. The i n
troduction of black powder for blasting purposes was 
a long step ahead and opened the way for other inno
vations. 

Under the present plan, new shafts are sunk with 
incredible rapidity. Diamond drills are extensively 
employed in making explorations, and power rock 
drills are in almost universal use in mmmg oper
ations proper. Instead of being dependent upon oxen, 

COPPER, READY FOR SHIPMENT, LAKE SUPERIOR DISTRICT, 

hoisting buckets of rock by means of a windlass, as in 
the old days,  the modern copper mine i s  equipped 
with hoisting engines of from five thousand to eight 
thousand horse power, which hoist ten-ton cars of 
rock from a depth of nearly a mile at a speed of 5 5  
miles a n  hour. 

Originally the copper mine operators introduced 
gravity stamp mills, but these proved totally inade
quate, and latterly steam stamps have been provided, 
of such power in some instances that an average of 
350 tons of are can be crushed daily at a single mill.  
The equipment of a large modern copper mine also 
includes powerful air compressors, capable of sup
plying perhaps fifty air drills, and fans thirty feet in 
diameter with a capacity of one hundred thousand 
cubic feet of air a minute for underground ventilation. 

Some of the older copper mines in the United States 
rank among the deepest holes in the world_ The Red 
Jacket shaft in the Lake Superior district, for in
stance, an opening about twelve feet by twenty-five 
feet in size, has been sunk vertically to a depth of 
nearly five thousand feet, and is claimed to be the 
largest and deepest shaft of its class in the world. 

JUNE 8, 1<)01 .. 
profit of from nine to eleven cents 011 every pound 
produced. If the copper taken from the groun d in 
America during an average year is  estimated t o  1:1e 
worth $100,000,000, it is safe to credit $50,oon,000  as 
net profit. How rapid has been the growth of the in
dustry is attested by the fact that a year's proilts un
der present conditions more than equal the total 
value of the American product for a corresponding in
terval half a decade ago. The great improvement in 
prices and market conditions of late years may be 
laq�ely attributed to the growing foreign demanil. 

Europe consumes an enormous 
quantity of copper, and for a 
heavy proportion of it she must de
pend upon the United States. 

One of the most interesting cop
per mines in the world is  the 
United Verde, at Jerome, Ariz., of 
which Senator W. A. Clark, of Mon
tana, is the principal owner. The 
smelting plant is  one of the largest 
in existence, consisting of six 
water-jacket furnaces, each of 
which has a capacity of 160 tons 
of ore a day. The metal is  trans
ferred by electric cranes from the 
furnaces to the converters. There 
are six of the latter, and they have 
a daily capacity of 1,200  tons. A curi
ous process which the molten metal 
must undergo after it has been 
poured from the converter into the 
broad, shallow, tilting furnace is 
found in the placing of green cypress 
-poles in the caldron to afford a chem
ical antidote for a certain exi stent 
acid condition. The bullion copper is 
cast in the form of "anodes"-slabs 
about three feet in length, with a 

hook at one end which facilitates the suspension of 
the piece of copper in the electrolytic bath i n  which 
it i s  suhmerged when it reaches the refinery. The 
machinery installati on at the United Verde smelting 
plant is reported to represent an expenditure of over 
$1,000,000.  Thus far the mining shaft at the United 
Verde property has pierced the ore body to a depth 
of only about 600 feet, but exploration by diamond 
d rill has di sclosed the fact that there is rich ore 
to a depth of 1,400 feet farther. The ore body varies 
considerably in width, but is not less than 600 feet 
in breadth at any depth yet reached in the develop
ment. 

The great demand for copper is  doubtless respon
sible for the fact that in no other branch of metal
lurgy has a higher degree of scientific attainment 
been reached than in the treatment of copper-hearing 
ores. Improvements are constantly being introduc,"d 
at every stage in the evolution of the metal. It is in· 
teresting also to note that practically every nationality 
on the globe is  represented among the artisans of the 
copper industry. At Calumet, Mich., the center of 
the Calumet and Hecla Company's interests, and the 

COPPER MINE WORKINGS AT JEROME, ARIZONA. CLARK'S COPPER MINES, JEROME, ARIZONA. 

showed the greatest gains in production recorded dur
ing the closing year of the century, whereas Montana 
showed but a slight increase and the Lake Superior dis
trict barely held its own. 

The expansion of the scope of the copper-mining in
dustry has been attended by an improvement of 
methods and facilities fully as great as, if  not greater 
than, has been afforded in any other branch of min
ing operations. To appreciate the extent of the bet
terment it is only necessary to compare the econom
ical and efficient mining systems and reduction plants 

Branching from the main shaft are innumerable 
"crosscut" tunnels through which the copper ore i s  
carried t o  the main artery o f  communication and 
hoisted to the surface in ten-ton cages, each of which 
makes half a dozen round trips in an hour, enabling 
the hoisting of more than five thousand tons of ore 
from this one mine every working day in the year. 

The average cost of producing a pound of cop· 
per does not greatly exceed ei ght cents, and at the 
prices which have prevailed for many months past 
some of the operating companies have made a clear 

largest mining camp in the world, the population in
cludes natives of twenty-three different countries. 
The Calumet and Hecla Company employs five thou
sand men, of whom two thousand are miners. _ The 
latter receive from $2.10 to $2 .65  a day; the drillers 
are paid from $3 to $4 a day, and the pay of the cap
tains of mines or shafts is at the rate of $5 'Or $6 
a day. Some of the most highly skilled workmen re
ceive nearly $10 a day. 

One of the dangers which ever threatens copper 
mines is found in the havoc wrought by disastrous 
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fires, and every precaution is taken to guard against 
these conflagrations. At most of the older workings, 
as well as  at· the new mines, there are complete sys
tems of fire alarms, fire doors, and pipe lines; the 
employes are organized i nto thoroughly drilled com· 
panies of firemen; and steam fire engines and duplex 
fire pumps are provided. Supplementary to the regu· 
lar alarm apparatus, connection between all the 
various workings of a mine is  maintained by means of 
a system of electric bells and private 
telephones. That all possible precautions 
have not made the natural storehouses of 
copper invulnerable, however, is evi
denced by the fact that some time ago 
one of the shafts of the Calumet and 
Hecla mine caught fire and burned fierce
ly for weeks, entailing a loss of $15 ,000 
a day, and this in spite of the fact that 
this mine has a private water works sys
tem which daily pumps two million gal
lons of water a distance of nearly five 
miles. 

••• 
ELECTRIC AUTOMOBILE-KRIEGER 

SYSTEM. 
One of the latest types of electric auto

mobiles is the new two-place machine of 
the Krieger type, or "electrolette," as it 
is called. This is the smallest machine 
of this type which has been designed up 
to the present. In thi s system the front 
wheels turn at the end of a fixed shaft, 
and each is driven by a separate motor 
with reduction ge8.ring, thus doing away 
with the differential and making a less 
complicated arrangement. This machine 
has been designed to meet the demands 
for a light electric automobile and to 
overcome the objection that an electro
mobile must necessarily be heavy, on ac· 
count of the weight of the accumulators, 
as well as costly. It has thus been neces
sary to design a vehicle which should be 
free from these objections; it should be 
light and easily operated, and should not 
1'8quire more than ordinary attention 
from its owner. It must also cover a 
considerable distance without recharging, in spite of 
the light weight of the vehicle, and its average speed 
should be somewhere near that of a petroleum auto
mobile. M. Krieger, owing to his previous experience 
in this direction, has succeeded in solving the prob
lem of a light electric vehicle, and the present ma
.chine is the result. As will be seen, it is  a two-place 
vehicle, but as the carriage body is made removable, 
a four-place body may be substituted, in spite of the 
small size of the machine. The front axle, which is 
fixed, is  carried well in front, and at ea�h end the 
wheel turns like that of an ordinary carriage. The 
fixed axle supports near the wheel an electric motor 
of 3 horse power, which is of the latest design and en
tirely inclosed by its circular casting and end-pieces. 
The pinion comes out at the side next the wheel and 
engages with a large gear wheel which is fixed against 
it. The gear and pinion 

� (ituttfi( �tUtri(nu. 
juring the motors. The latter are arranged so as to 
be accessible from above, which renders their inspec
tion and cleaning much easier than in the ordinary 
type of electric vehicle. The total weight of the ma
chine, in spite of the 800  pounds of accumulators, i s  
only 1 ,700  pounds, o f  which the motors represent 220  
pounds. The mean speed on a level grade is 21 miles 
an hour, or 1 2  to 1 5  miles over an average road. The 
controller of the Krieger type has the advantage that 

THE KRIEGER ELECTRICAL AUTOMOBILE. 

the steering wheel and controller are mounted in a 
single device and the whole direction of the machine 
is  brought to one point. The shaft of the steering 
wheel passes down through the carriage body, while 
surrounding it is a hollow shaft upon which is  
mounted the  controller drum. The latter i s  turned 
about the main shaft by a handle directly under the 
steering wheel. The controller is  formed of an in
sulating cylinder carrying a series of contact rings 
which rub against the contact spring-pieces at the 
side of the box. The controller may take 11 different 
positions, including start, slow, mean and high speeds, 
an extra speed, electric brake and reverse. The elec
tric braking action is carried out by placing the 
motors in short circuit. thus giving a powerful brake 
upon the front wheels; besides this, the rear wheels 
carry a band-brake. 

357 
A NEW FLYING MACHINE. 

A novel flying machine has just been completed by 
Mr. Gustave Whitehead, of Bridgeport, Conn., and is  
now ready for  the preliminary trials. Several experi· 
ments have been made, but as yet no free flights have 
been attempted. The machine is built after the model 
of a bird or bat. The body is 16 feet long and meas
ures 2V� feet at its greatest width and is  3 feet deep. 
It is well stayed with wooden ribs and braced with 

steel wires and covered with canvas 
which is tightly stretched over th8 
frame. Four wheels, each one foot in 
diameter, support it while it stands on 
the ground. The front wheels are con
nected to a 10 horse power engine to get 
up speed on the ground, and the rear 
wheels are mounted like casters so that 
they can be steered by the aeronaut. 
On ei ther side of the body are large 
aeroplanes, covered with silk and con
cave on the underside, which give the 
machine the appearance of a bird in 
flight. The ribs are bamboo poles, and 
are braced with steel wires. The wings 
are EO arranged that they can be folded 
up. The 1 0-foot rudder, which corre
sponds to the tail of a bird, can also be 
folded up and can be moved up and 
down, so as to steer the machine on its 
horizontal course. A mast and bowsprit 
serve to hold all the parts in their proper 
relation. 

In front of the wings and across the 
body is a double compound engine of 20 
horse power, which drives a pair of 
propellers in opposite directions, the 
i dea being to run the machine on the 
ground by means of the lower engine un
til it has the necessary speed to rise 
from the ground. Then the upper en
gine actuates the propellers so as to 
cause the machine to progress through 
the air to make it rise on its aeroplanes. 
The wings are immovable and resemble 
the outstretched wings of a soaring bird. 
The steering will be done by running 
one propeller faster than the other in a 

way analogous to the way in which an ocean steamer 
having twin screws can be turned, a special aeroplane 

. 
being provided 

. 
to maintain longitudinal and trans-

verse stability. 
The lower engine is of 10 horse power, and weighs 

22  pounds. The diameter of the cylinder is  3 7-16 
inches by 8 inches stroke. The upper engine 
i s  a double compound cylinder, the diameters being 
21!i and 37-16 inches with a 7·inch stroke. The engine 
weighs 35 pounds, and calcium carbide is used to de
velop pressure by means of explosions. The propellers 
weigh 12 pounds, and are 6 feet in diameter, with a 
projected blade surface of 4 square feet. With a draw
bar test, the upper engine being run at full speed, the 
dead pull was 3 65 pounds. The weight of the body 
and wheels is 45 pounds. The wings and tail have 
450 square feet of supporting surface, and the weight 

is 35 pounds. 
••• are inclosed in a tight 

case. Thus each wheel is 
turned independently by 
its own motor, and the re
sult is a great gain in 
simplicity, owing to the 
suppression of the dif
ferential ; it i s  this system 
which has made the 
Krieger type one of the 
most successful of the 
electric automobiles. The 
truck is supported upon 
the front shaft by a 
curved spring. The whole 
system turns about a cen
tral pin, and is steered by 
the hand-wheel above, by 
means of a pinion and 

WHITEHEAD 'S FLYING MACHINE, SHOWING 'ENGINE AND PROPELLERS, 

Messrs. William Jessop, 
the famous steel manu
facturers of Sheffield ( Eng
land ) ,  are about to estab
lish extensive steel works 
in this country. This de· 
cision has been caused by 
the American Steel Com
bine and the high prohibi
tive tariffs imposed upon 
foreign steel. Messrs. J es
sop have a large business 
connection on this side, 
and by the establishment 
of local works, owing to 
fuel being eheaper, they in
tend to force the market, 
and thus to oppose 'the 
Steel Trust. The proposal 
has excited the greatest 
interest in the steel circles 
of Sheffield, and other man
ufacturers who also have 
an American connection 
contemplate a similar step. 
The enterprise is being 
substantially s u p p o r t e d  
financially. Already sev
eral English manufactur
ing firms have established 
works in foreign countries 
protected by heavy tariffs. 
Notably is thi s the case 
with Russia, and the enter
prise has been attended 
with signal success. 

toothed sector. The ac-
cumulators are contained 
in a box which is  fixed in 
the truck below the car
riage body and is arranged 
so that it  may be easily 
slid out from the rear. 
The batteries are of the 
Fulmen type, and have a 
total weight of 8 0 0  poundH, 
allowing a run of at least 
65 miles on a single 
charge. The two motors, 
each of 3 horse power, 
give a total of 6 horse 
power for the machine, 
which enables i t  to climb 
heavy grades without in- WHITEHEAD'S FLYING MACHINE, SHOWING AEROPLANES. 
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A Sugge8t i o ll I'ro n. t b e  Phili p p i nes. 

To the Editor of the SCIEXTIFIC AMERICAN : 
Your issue of February 23 speaks of the closing year 

of the nineteenth century being remarkable for inven
tions and the inventive ability displayed. I want your 
paper to bring before the public and inventors, and 
even the United States government, the urgent neces
sity for a machine that will separate the pulp from the 
hemp fiber. I give you a few statisti cs to show the 
Immense importance to the States and the world of 
such a machine. The exports of hemp from the Philip
pine I slands in the following years were : 1895 ,  1 , 664, -
590 piculs (a pi cui being here 1 3 7  pound s ) , valued at 
$13 ,317 ,700 ,  Mexican : 1 8 9 6 ,  1 ,531 ,786  piculs, valued 
at $11 , 200 ,000 ,  Mexican; 1897,  1 ,804 ,756  piculs, valued at 
$13 ,340 ,000 ,  Mexican; 1898, 1 , 585 ,212  piculs, valued at 
$15 ,587 ,316 ,  Mexi can; 1899, 1 ,201 ,476  piculs, valued 
at $7 ,589 ,600 ,  making a total for five years of 7 ,787 ,820  
piculs, valued at $61, 033 ,916 ,  Mexican. All  this  hemp 
was cleaned by a crude hand method, which i s  sim
ply placing a bolo or strong blade 1 8  inches long 
parallel with a piece of wood or bamboo, sharp side 
down, and drawing a piece of the male banana plant 
through it .  One good man can clean about forty 
pounds a day. This product then has to be dried in 
the sun, so that the hemp grower is playing againRt 
blind luck right through. With a good hemp-cleaning 
machine would come naturally a drying machine of 
the centrifugal type, and with economical methods of 
cleaning and drying would come greater production 
and a cheaper dressed article, namely, a good rope, 
and this would be an economic factor in many other 
industries. The man who invents this machine will 
make a large fortune rapidly, as well as enrich the 
islands and the States. Inventions of this kind will be 
in dustrial factors in the islands, and consequently will 
make for peace and prosperity. Let the United States 
government offer a prize of, say, $25 ,000  gold for the 
required machine. It  will pay the country handsomely 
an d better than treating with or buying gugus. 

FRANK J.  DrNLEA "Y. 
BattobatG , I slaIid Mindanao, P. r., April 18, 1901 .  

-,l u t o lU o b i l e  N e " r s. 

Consul-General Guenther, of  Frankfort, March 2 2, 
1901 ,  says that a Berlin engineer has constructed a 
trolley automobile line similar to that exhibited at the 
Paris Exposition, at Eberswalde, a small city near 
the German capital. In  this system, continues the 
consul-general, the automobile receives its motive 
power from an overhead wire by means of a trolley, 
which is connected with the automobile by a movable 
cable. This allows the vehicle to turn out at any place 
on the road. The consul-general adds that the line 
has been favorably inspected by experts, and that the 
system is expected to meet with general favor in Ger
many. 

The Count de Chasseloup-Laubat made a successful 
trip from Tunis to Biskra and return during the lat
ter part of March. Starting on the morning of the 
27th from Biskra, he reached Tunis and returned on 
the following day, the total distance being 264 miles.  
The voyage across the sand-dunes was a fine one, and 
the 12 horse power machine made a good perform
ance, overcoming the various difficulties of the route. 
The Arabs of the desert gave him a warm welcome, 
and the cadi of Tuggurt did him the honor of a special 
reception. The return from Tunis was made in 11 
hours, in spite of  a violent sirocco. This is  the first 
appearance of the automobile in this part of the Sa
hara. A good horse takes two or three days to cover 
the same route, and the caravans eight days. 

The progress of military automobilism in Germany 
is  indi cated by the fact that the Minister of War has 
lately ordered a series of machines which will carry 
two small Maxim guns, protected by nickel steel plates. 
He has also ordered a series of automobile breaks 
which will be provided with tables. These breaks are 
to be used by the Etat Major, and the officers may 
thus consult their maps or  papers en route, spreading 
them upon the tables. A series of light vehicles, or 
voiturettes, i s  also to be constructed , to be used on 
the firing grounds for ascertaining the results of the 
cannon-shot. In Austria-Hungary, the Minister of War 
is  having a seri es of automobiles constructed; these 
are of a new type, and will be used for the rapid trans
portation of troops in time of war. By the use of 
these machines it i s  hoped that the use of temporary 
campaign railroads may be done away with. This 
series of automobiles is  to be tried during the grand 
maneuvers which will shortly be held .  

The competitive test of carburants, organized by the 
Automobile Club of France, promises to be of con
Siderable interest. Now that the use of alcohol, more 
or less combined with gasoline,  is coming to the front, 
the tests will be of value in finding out the compara
ti ve efficiencies of these two combustibles.  The ques
tion of alcohol has been the subject of some con· 
troversy of late, and its value for motors, while 

strongly upheld by some authorities, has been dis
puted by others. The tests will be held at the 
laboratory r.",' the club near Paris, beginning May 1. 
According ,,; :jl" rules which have been publi shed the 
standard of comparison is  to be gasoline of the kind 
used for automobiles, of  density 700 degrees at the 
temperature of 15 deg. C. The trials are to be made 
with three different types of motors : high speed motors 
with small stroke, 3.2 by 3.2 in ches and 1,300 to 1 ,600  
revolutions; those of mean speed and small stroke, 
3 . 2  by 4.8 inches and 850 revolutions; and those of 
slow speed and long stroke, 4 .4  by 6.4 inches with 650  
revolutions. Two principal points wil l  be taken into 
account in the tests. First, the consumption of com
bustible per horse power hour, measured on the shaft 
of  the differential at different speeds of the motor. To 
this end a series of curves representing consumption 
and speed will be made for the standard gasoline and 

for the caTburant under test, this to be carried out 

under the best conditions of carburation, ignition, cool
ing, lubrication, etc. Second, as to the condition of 

the different parts of the motor after a 1 0  hours' con

tinuous run and a night of rest, without cleaning. I n  

case a type of carbureter h a s  been designed which i s  

especially adapted f o r  a certain carbu rant liquid, 

these may be tested together with the different motors. 

The selling price of the carburant is to be indicated, 

as well as the percentage of alcohol it  may contain. A 

commission of experts has been appointed to carry out 

the tests, and a detailed report of the results will be 

published. Medals and certificates are to be awarded 

for satisfactory products or apparatus. 
. 4  . .  ., 

A WHISTLING ARC. 
BY FltANK C .  DANIEL. 

Some very interesting experiments have been re
cently performed at Dickinson College by Mr. Charles 
C. Dunning on the effect of rapid variations in the 
current of a direct current arc. In December last i t  
was demonstrated b y  M r .  "V .  Duddell before the I n
stitute of Electrical Engineers that when the current 
of an arc varied a contraction or expansion of the 
va.por column resulted. When the variations were 

L INE WIRE 

THE WHISTLING ARC CIRCUIT. 

sufficiently rapid musical notes and articulate speech 
could be produced. 

To demonstrate this interesting phenomenon Mr. 
Dunning used an ordinary arc lamp furnished with 
a current of ten amperes. The arc was shunted 
through a one-third M.  F. condenser and the secondary 
coil of a telephone transmitter. The primary coil was 
placed in circuit with a transmitter and a storage 
battery of two cells. 

The above diagram will show the connections. 
The transmitter was placed in a distant part of the 
building. 

When the arc was lighted and a tuning-fork was 
held in front of the transmitter, the note was re
produced by the arC' The best results were obtained 
by whistling into th" transmitter. By this means the 
arc was made to whistle a tune, which it did perfectly, 
reproducing every note loud enough to be heard at 
a distance of twenty or thirty feet. When the trans
mitter was spoken into, sounds were produced by the 
arc, but it was difficult to distinguish any words. 
The experiment is  easily performed and i s  very well 
adapted to the lecture table. 

_ . . . ..  
Lead P e u{' i ) s  in (;(']4Ulany. 

Under date of March 15, 1901 ,  Consul Hughes, of 
Coburg, writes : The lead-pencil industry in Germany 
is at present suffering from Ameri can competition.  
I t  i s  alleged that our success in this branch of in
dustry is mostly due to the perfection of the machin
ery. Another important point is  the fact that we have 
the best cedar wood, which is particularly suitable for 
the manufacture of lead pencils ; while the Germans 
are compelled to imp'Ort it  and cannot get it in such 
good quality. Numerous trials have been made to 
find another material which could take the place of 
wood in the manufacture of lead pencils ; metal tubes, 
coverings made from rolled, compressed paper, ete. , 
have been u sed, but none has met with success. 

.. . . t .,  
The alumni of Cooper Union recently unveiled a 

tablet in the main hall of the building in commemor
ation of the hund redth anniversary of the birth o f  
t h e  founder of the institution. Although t h e  cen
tenary of the natal day of Peter Cooper was February 
12, 1891, the tablet was completed only this year. 
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E ngineering N o t e s .  

The automatic sale of railway tickets on Berlin 
local lines has proved remarkably successful last year. 
There were 192 automatic machines which sold over 
30 ,000 ,000  tickets. More than 200 ,000 tickets were deliv· 
ered through the siot at the Friedrich Strasse and 
Zoological Garden stations. 

Consul Caples, of Valparaiso, January 2 8 , 1901 ,  re
ports, as an instance of the increasing trade in rail
way material between the United States and Chile, 
that within the past week the Pittsburg branch of the 
Carnegie  Steel Company has sold 16 ,000  tons of steel 
rails to the Chilean government, to be delivered i n  
t h e  near future. 

The longest stone arch bridge in the world is  un
der construction at Luxembourg, over the valley of 
Petruffe . This arch will have a span of 277 feet and 
a ri se of 102 feet. The total width of the available 
roadway is  52 feet, and this width is  divided into two 
parts by a space 19  feet wide, covered by slabs of ar
mored concrete and carrying the footways. 

A passenger train on the Minneapolis, St. Paul and 
Sault Ste. Marie Railroad was recently delayed an 
hour by heaps of Russian thistles which haG been 
blown upon the track by heavy winds, says The Rail
way Review. The thistles were caught on the wire 
fences along the right of way, where they collected 
in bunches in much the same manner in which snow 
drifts into railroad cuts. 

It is estimated that a Pan-American railway would 
stretch over 10 ,220  miles, being the distance from New 
York to Buenos Ayres. I t  i s  estimated that it will 
cost $200 ,000 ,000 .  The length of the line would be 
distributed among the different countries as follows : 
l'nited States, 2 ,034 miles; Mexico, 1 ,644  miles; Gua· 
temala, 169 miles; San Salvador, 220 miles; Honduras, 
71 miles; Nicaragua, 209 miles; Costa Rica, 3 2 0  miles; 
Colombia, 1 ,065  miles; Ecuador, 668  miles; Peru, 1 ,785  
miles; Bolivia, 587  miles, and Argentina, 1 ,050  miles. 

A road made of slag cement is  to be constructed 
a �  North Tonawanda, N.  Y. The Tonawanda Iron and 
Steel Company has received permiSSion to lay tracks 
on a road which is  now in poor condition, provided it 
will slag the roadway for its full width of 66  feet. 
The street is  about 40  feet wide. The method of lay
ing this particula.r surfacing is probably novel. The 
molten slag is  to be run in a "hot train" of iron cars 
over the track, and the slag poured over the surface 
at the proper place. The company claims that it will 
cool into a solid mass. 

Notwithstanding the suceess of the new Central 
London Electric Railway, it does not appear to be 
highly remunerative to the shareholders. At the re
cent half-yearly meeting, for the first time since its in
auguration, some authentic particulars were given re
garding its passenger traffic and receipts. Throughout 
January the daily number of passengers carried aver
aged 108 ,000 .  Up to the time of the report 15 ,000 ,000  
people had been carried, of which number 1 ,500 ,000  
were workmen, who had been conveyed for four cents 
the round trip, which is  half the regular fare. The re
ceipts showed a profit of $1 .20  per mile. It is intended, 
if the traffic does not i ncrease, to raise the fares. 

An important addition to the defenses of the Rock 
of Gibraltar has been made recently, says the Daily 
Telegraph correspondent. Four huge reservoirs have 
been cut out of the side of the rock above Willis' Road, 
and capable of storing some 5 ,000 ,000 gallons of water, 
which, in any possible event of siege, would be in
valuable to the garrison. Even for present use a pure 
supply of water i s  at hand, enough to fulfill the wants 
of the place in the driest of years, and to spare even 
then. Each tank, by means of wire gauze over the 
inlets and exits, can be made mosquito-proof, thus 
preventing this pest, prevalent in the hot weather, 
from introducing any germs of disease as  supposed 
under the new theory, 

British steel manufacturers are waking up to re
sist the incursions of the American Steel Trust. The 
leading iron and steel manufacturers are co-operating 
together to preserve British trade. Large tracts of 
rich iron ore land have been purchased in Portugal 
and Norway by British syn dicates for obtaining the 
raw material.  In the case of the Norwegian iron de
posits, Edison's magnetic extraction process is  to be 
utilized upon an extensive scale. The experime.nts 
have proved that the process is singularly adapted to 
the country. The price of iron in England has fallen 
consi derably within the last few weeks, and the in
stallation of the latest plants into the workshops will 
enable the Briti sh manufacturers to fill their con
tracts with greater celerity. One leading firm ha s 
in stalled $1 0 ,000 ,000  worth of plant during the last 
twelve months, and guarantees to fulfill contracts in 
the same time that the American manufacturer can 
complete them. The prices are also considerably 
lower_ In view of  the increased tariff upon Amer
ican machinery into Russia. the British manufac· 
turers are straining every nerve to introduce thei ,' 
specialties, and their efforts are meeting with success. 
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LAUNCH OF THE BATTLE SHIP " OHIO. " 

The launch of the battleship "Ohio" at the Union 
Iron 'Yorks,  San Francisco, which occurred on May 22, 
was a notable event. It took place in the presence of 
the President of the United States and several mem-
0ers of his Cabinet, including the Secretary of the 
Navy, besides the Governor of Ohio and a large num
ber of other distinguished guests. The crowd of 
lookers-on numbered fully 100,000. 

The battleship "Ohio" is a sister shIp to the "M:aine," 
now building at Philadelphia by William Cramp & 
Sons, and the "Missouri , "  now being built at New
port. News. Its dimensions are: Total length, 388 
feet on the load water line, 72 feet 2 1; �  inches extreme 
b readth, and a mean draught of 23 feet 6 inches, at 
w hich she has a displacement of 12,300 tons. The full 
load displacement will be 13,500 tons. The contract 
speed is 18 knots, the greatest, in this respect, of any 
battleship yet built for the United States navy; 
though it will be surpassed by ships of the "Georgia" 
class .  of which 19 knots are expected. An increased 
spe::d for heavy battleships is one of the most marked 
tendencies of the naval construction of to-day; in 
fact, the Italians have gone so far in this respect that 
their latest battleships,  or cruiser-battleships, as they 
should be called, are to have a speed of over 22 knotil 
an hour. 

The "Ohio" combines practically every improvement 
known in naval construction at the present time. She 
is surrounded by a coffer dam filled with cellulose ex
tending along the water line from stem to stern. The 
hull i s  protected abreast of the engines and boilers by a 
side armor belt extending 3 feet 6 inches above the wa
ter line and 4 feet below. This belt is 11 inches in thick
ness for a depth of 4 feet 6 inches, whence it tapers tD 
a thickness of 7 1h inches at the bottom. Casemate 
armor, 6 inches thick, extends from the side belt to 
the upper deck. At the ends of the casemate armor, 
diagonal armor 9 inches thick extends from the side 
of the ves sel to the bar bette. 

The "Ohio" and her sister ships are the first of the 
tTnited States warships to be fitted with submerged tor
pedo tubes. They project from each side of the hull 
about 50 feet from the bow and 10 feet 6 inches below 
the water line. 

The "Ohio" is provided with two military masts 
with signal yards. The foremast i s  located over the 
forward conning tower, which i s  protected by armor 
10 inches in thickness.  The conning tower aft has a 
protection of 6-inch armor. The speaking tube s and 
electric signals of the forward conning tower are in
closed in a tube 12 inches in diameter surrounded by 
steel 7 inches thick. This tube extends below the pro
tecti ve deck . The machinery and boilers are protected 
above by a protective deck, worked fiat within 
the casemates and sloping forward and aft to bow 
and stern. The center of the protective deck is 2 :jci 
i n ches thick, forward it is 4 inches and aft 3 inches in 
thickne ss.  

The armament of the "Ohio" consists of four 12-
inch breech-loading rifles, sixteen 6-inch rapid-fire 
guns , six 3-inch rapid-fire, eight 6-pounder rapid-fire, 
six I-pounder rapid-fire, two 3-inch field guns, and two 
Colts.  The main battery consists of four 12-inch 40-
caliber breech-loaders, placed in the two turrets, and 
the sixteen 6-inch rapid-fire, of which ten are placed 
in the casemates, two are on the berth forward pro
tected by 6-inch armored sponsons and four are on the 
upper deck. The turrets are operated by electricity ,  
a complete rotation being accomplished i n  one minute .  
The ma:;azines o f  the "Ohio" can store 240 rounds of 
ammunition for the 12-inch guns, 3,200 for the 6 inch, 
9,000 rounds for the 6 pounders and 4,000 rounds 1 -
pounder .  

Electricity for lighting the battleship, operating the 
turrets and conning towers, hoists, etc. ,  is supplied by 
ei ght 32-kilowatt generating sets, having a pressure 'Of 
80 volts at the terminals.  There are four dynamo 
rooms and as many powerful searchlights. 

The engines of the new battleship are in duplicate ,  
ri ghts and lefts, and each i n  a separate water-tigh t 
compartment. They are of the vertical, triple expan
sion type, with cylinders 381h , 59 and 92 inches respeG
tively in diameter and 42 inches stroke, with a main 
condenser of 9 ,600 square feet cooling surface, and an 
auxiliary condenser of 800 square feet surface. With 
1 2 (; revolutions the engines are expected to develop 
16,000 horse power. 

The boilers are of the Nic1ausse type and number 
twenty-four, arranged in three groups. Total area of 
heating surface, 58,104 square feet ; of grate surface, 
1 _353 square feet. They are designed to withstand a 
working pressure of 250 pounds to the square inch. 
The normal coal supply is 1,000 tons, though bunkers 
holding double this quantity are provided .  

The "Ohio" carries fourteen lifeboats. including two 
steam cutters 40 and 34 feet in length. She is also pro
vided with bilge keels.  to recl u c e  rolli ng. Steering the 
vessel is accomplished by hydraulic gearing. The 
valves of the gear are connected by electricity with the 
conning towers as well as by mechanical connection 
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with the pilot house. In commission the "Ohio" will 
carry 35 officers and 511 men. The construction of the 
"Ohio" was authorized by Congress on May 4, 1898, 
and her keel was laid April 22, 1899. The contract 
price was $2,899,000, exclusive of armor and armament. 

The 'Occasion of the launch of this fine battleship 
presents a fitting opportunity to say something of the 
celebrated yards in which it was built. From the very 
commencement of the reconstruction of our navy, the 
lInion Iron Works has been noted for the great success 
which has attended the vessels that have been built 
upon its stocks. In proof of this it is sufficient to 
mention the "Olympia," Dewe y ' s  flagship at Manila 
Bay, and the "Oregon," whose trip around Cape Horn, 
and subsequent overhauling of the fast cruiser "Chris
tobal Colon" at Santiago, are among the most notable 
naval feats of the Spanish-American war. 

The plant of the Union Iron Works is located in  
South San Francisco, o n  the shores o f  San Francisco 
Bay. The harbor is entered by the famous Golden 
Gate ; and as the latter is admirably placed for de
fense, the location of this important yard is every
thing that could be desired from the strategical stand
point. The history of the works dates back to the year 
1849, at which time it was represented by a small 
foundry, which amounted to little more than a black
smith shop. In 1885 the business was removed from 
the city proper to the twenty-three-acre site in South 
San Francisco, when the concern took the name of the 
Union Iron Worke .  The change of site and general 
reconstruction were stimulated by the desire to share 
in the work of upbuilding the United States navy, 
and in preparation for this task the buildings were 
laid out and constructed on the most modern line!'l, 
and a plant particularly suited for the heavy work of 
warship construction was laid down. Many acres are 
covered by the foundries, machine shops, boiler shops, 
etc. , which are of brick, while twice as much area is 
required by the covered works, the shipyards, slips, 
dry clocks, etc. The fitting shops, erecting shops, 
foundry and boiler shops are all spanned by heavy 
traveling cranes, and in the equipment are found 
many special machine tools of exceptionally large size 
and great convenience of operation, many of which 
were designed and built especially for this plant. 
Some of these tools weigh over 100 tons each. The 
plant is furnished with a high-pressure hydraulic sys
tem which is utilized for lifting, forging, riveting, 
shearing, etc. 

One of the most interesting features is the large 
hydraulic drydock, which was designed by the Union 
Iron Works for their own use. The lifting-platform 
is built of a series of five longitudinal and thirty-six 
transverse girders.  It is 6 feet 4 inches deep at the 
center and 2 feet 10 inches at the sides . The length 
of the platform at the keel is 436 feet 6 inches and its 
width 65 feet 7 inches. It is rai sed and lowered 
by thirty-six cast-iron rams, each 30.7 inches in 
diameter, with a lift of 14 feet 6 inches. At the 
top of each ram is a 6-foot sheave grooved for eight 
2-inch diameter steel ropes. The ropes are attached to 
the platform and are carried up over the sheaves and 
down to the base castings of the rams. The maximum 
lift of the platform is 29 feet, the maximum lifting 
capacity 6,000 tons. In lifting the empty dock a pres
sure of 275 pounds to the square inch is used, and in 
lifting the loaded dock a pressure of 1,250 pounds to 
the square inch. From the year 1887 to the year 1896 
an average of a little over ten vessels per month made 
use of the dock, and the total tonnage accommodated in 
this period was 1,228,605. 

The first vessel of the new lavy undertaken by the 
Union Works was the "San Francisco," a cruiser of 
4 , 098 tons and 19.5 knots speed, which was launched 
October 16, 1893, which had the distinction of being the 
" Monterey ," of 4,000 ton s and 13.6 knots speed. 
launched April 28, 1891. Then followed the celebrated 
"Ol ympia," 5,870 tons and 21 .6 knots. She was 
launched November 5, 18,92, and in respect of her high 
speed, effective battery an d handsome appearance can 
to-day compare favorably with many vessels that have 
the advantage of nearly a decade of subsequent im
provement in the art of warship construction. The 
next vessel was the battleship "Oregon," launched 
October 1(;,  1893, which had the distinction of being the 
fastest battleship at that date in the United States 
navy. Then followed the two l , O O O-ton gunboats 
"Marietta" and "Wheeling, "  which were launched 
March - 18, 1897. Next the "Wisconsin," a battleship 
of ll , 5 G 5  tons and 16 knots speed, was launched No
vember 26, 1898. Following her was the torpedo boat 
destroyer "Farragut," which achieved a trial speed 
of 30.3 knots. On September 8. 1 900, the monitor 
"Wyoming," 3, 235 tons and 11.5 knots speed, was 
launched. At this yard there are also many vessels 
still upon the stocks or in various stages of completion, 
such as the semi-protected cruiser " Tacoma," 3,500 ton s 
and 16.5 knots, the three torpedO boat destroyers, 
"Paul Jones," "Perry" and " Preble:" and the submarinn 
boat "Grampus. "  'T'o these must be added some of the 
fine st vessels of the naval programmes of the past two 
years. 

359 
SCience Note •• 

The governmlilnt of Prussia is about to e stabli sh 
public libraries. For cities,  permanent libraries and 
public reading rooms will be maintained ,  while for 
the rural districts movable libraries will be supplied. 

The trustees of the British Museum have recently 
transmitted a beautifully illuminated address to the 
Emperor Menelik expressing their thanks for the 
assistance and facilities which his Majesty has ac
corded of late to British travelers who have under
taken journeys to AbYSSinia for the purpose of scien
tific exploration. 

The Prussian government has advised the various 
communities in Prussia that they should erect, at their 
own risks, cheap dwellings for employes, the laboring 
population, and persons of relatively small income. It  
also urges electric lines for quicker suburban commu
nication, and mentions a number of legal steps which 
will prevent excessive real estate speculation. 

The British people consume nearly six pounds of tea 
per head of the population, or an increase of one 
pound per capita in sixteen years. There is no other 
country which, in any way, approaches this. Holland 
is the only country in Europe where the consumption 
of tea exceeds one pound per head. In Russia and in 
the United States also, which are the other two large 
tea consumers, the consumption amounts to under 
one pound per head. 

The method of sweating Connecticut Valley wrapper 
tobacco by artificial heat is to keep it at a temperature 
of from 90 degrees to 100 degrees, so as to obtain some
thing �kin to tropical conditions.  The temperature of 
the rooms, when the experiments were first tried, was 
from 140 degrees to 160 degrees, and it was then the 
practice to keep the leaf moist. Now the leaf is kept 
drier until the end of the operation, when more moi s
ture is used in cooling off. 

The most important event of the year 1899-1900 in 
Greece was the finding in Crete of the vast Mycenrean 
palace at Cnossus, with its corridors, store-chambers, 
throne room, east and west courts, frescoes and library 
of clay tablets in Mycenrean characters. In Asia Minor 
the work at Priene has been finished. That begun at 
Miletus promises well and has already yielded inscrip
tions. At Ephesus a Greek monumental gateway was 
found which combines lintel and arch construction. 

The frontier defense of the Roman Empire between 
the Danube and the Rhine has been under examination 
by a royal commission for eight years, and the work 
is nearly completed. At Carnuntum, in Austria Hun
gary, an ancient bakery has been discovered. The 
room contained two baking ovens and a row of 
charred, completely preserved bread loaves, measuring 
29 -x32 centimeters, says The American Journal of 
Archreology. Ancient bread has been known hitherto 
only from Pompeii. 

Thomas Jefferson produced many inventions. He 
devised a folding chair which he used to carry to 
church when the services were held in the house at 
Charlottesville, where the seating arrangements were 
insufficient. This chair was composed of the now fa
miliar three sticks, which, being unfolded and covered 
with a piece of cloth, made a tolerable seat or camp 
stool. He is also credited with the revolving chair, 
which is now such a familiar and necessary article of 
office furniture. At the time it was stated that Jef
ferson had devised this chair so that "he could look 
two ways - at once." He also invented the copying 
pre ss,  and he sent one of his own devising to Lafay
ette as -a present. He invented a hemp break, a 
pedometer and a plow. The latter received a gold 
medal in France in 1790. He sent the original design 
to the Royal Agricultural Society of the Seine, and 
they awarded a medal for it. Eighteen y ears after
ward the society sent him a superb plow containing 
his improvement. 

The action of alcohol upon metals is peculiar. Dr. 
Malmejac in his experiments used 95 per cent alcohol, 
which left no residue on evaporation. The metals 
copper, iron, tin, lead, zinc, and galvanized iron were 
corked up with alcohol in glass flasks and kept at 
ordinary temperatures for six months. The copper was 
entirely un acted upon, but in all the other flasks there 
was a deposit on the bottom and the metal was cov
ered with a similar deposit. In the case of tin, lead, 
zinc, and galvanized iron, the deposit was white ; that 
from iron was red. resembling iron rust, says Science. 
All of the liquids. except that in which the lead hr d 
been placed, filtered clear ; the latter retained its milKY 
appearance after reoeated filterings through double fil
ters. The clear filtrates from iron , lead, zinc, and 
galvanized iron gave much reeidue on evaporation, 
while the reeidue from tin was hardly appreciable. In 
thE' former caees it is clear that not only had the 
metal been oxidized, but a considerable quantity had 
entered into the solution. These experiments have an 
i m portant bearing on the storing and shipping 01' 
alcohol, as absolute alcoh ol is generally purchased in 
galvanized iron cans, so that it ought to require redis
tillation. 
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THE CULTIVATION OJ' COCOA IN TEE WElT INDIA. 
ISLANDS. 

To the active young man possessed of a limited 
amount of capital, who is looking for an occupation 
as well as investment, in the Lesser Antilles or in 
many parts of Venezuela, the cultivation 
of cocoa is  at the present time the most in
viting of the agricultural pursuits. The 
islahd of Trini dad, which is  the one most 
familiar to the writer, produces cocoa of a 
quality second to none, and only equaled 
by that grown in the vicinity of Caracas, 
and always brings the highest price in the 
London market. Consi derable patience i s  
required t o  grow it  from the seedlings, as 
it takes five or six years of cultivation be· 
fore there is  a harvest worth mentioning, 
and seven or eight years before a full crop 
can be realized, but when the trees are once 
full grown they will continue to bear fruit 
for an almost indefini te time. 

Cocoa has been grown on this i sland, as 
early as 1700 ,  in considerable quantities, 
and there i s  so much of its area under 
cocoa cultivation that it i s  always possibl e 
to purchase bearing plantations at a price 
that would make a paying investment for 
the man who will give his own time to 
the management. Want of proper care 
seems to be the canse of more failures than 
the lack of the trees to produce paying 
quantities, or the market price of the 
product. 

The cocoa tree seems to flourish best in 
the rich and well·watered soil along the 
banks of the many ravines that traverse 
the uplands of the island, where they are 
more or less protected from the violent 
storms. The small plants are reared in 
nursery grounds until they are ten or 
twelve inches high, when they are planted 
in rows like a northern fruit orchard. The 
cocoa tree must always be protected from 
the powerful rays of  the tropical sun, that 
seems to blast the fruit. When young, 
they are shaded by growing bananas or  
plantains adjacent to the young tree ; these 
grow very rapidly and furnish the required 
protection, as well as a source of some 
profit, while the cocoa is too small to bear. But it is 
necessary to provide for a future shade--for the cocoa 
after three or  four years outgrows the banana--and 
for thi s purpose a tree known as the "Bois Immortel" 
( sometimes called the "Mother of the Cocoa" ) is 
planted at the same time as the cocoa tree ; this is  a 
tall tree with high and spreading branches that form 
a sort of canopy over the entire cocoa plantation and 
give it the required shade, making it  resemble an open 
forest. The Immortels are shown in the i llustration 
immediately behind the dry-houses, with the smaller 
cocoa trees underneath. 
The coffee tree,  which is 
much smaller than the 
cocoa, i s  often grown i n  
small quantities among the 
cocoa. 

The cultivation of cocoa 
consists largely of drain
ing the land, keeping down 
the undergrowth of bush 
and weeds, and trimming 
the trees. The flowers oc
cur in clusters on the 
main branches and on the 
trunk of the trees, usually 
only one of each cluster 
reaching maturity. The 
fruit, which is  seen in the 
illustration, is  a hard pod 
six or seven inches long, 
resembling a cucumber, 
growing from the trunk 
or  large branches, and 
looks very much as though 
it were · artificially at
tached. Buds, blossoms 
and fruit, in all stages, oc
cur side by side, and 
ripened fruit is  harvested 
at all times of the year. 
The main crop, however, 
matures in the dry season 
and is usually harvested 
in February ; only small 
quantities ripening during 
the remainder of the year. 

The pods each contain 
five rows of seeds or beans, quite similar to a larg�, 
thick Lima bean, embedded in a pink, acid pulp. These 
seeds are the cocoa beans of commerce. The har
vesting consists of cutting off the mature pods by 
means of a knife on a long bamboo pole, gathering 
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them into heaps on the ground, where they are al ·  
lowed to lie for about twenty·four hours. They are 
then cut otyen with a cutlass, the seeds and pulp com
ing out in a mass ; these are carried to the dry
house. The dry-house consi sts of a smooth, tight 

COCOA PODS ON THE TREE. 

fioor, or platform, set on posts at a height of four or 
five feet above the ground to allow a free ci rculation 
of air underneath. A light i ron T-rail is spiked on 
each si de near the edge and extending one-half the 
length of the floor beyond each end ; a corrugated iron 
roof, with its eaves level with the floor, covers the 
platform. This is  carried on a frame, divided in the 
middle of the floor, mounted on small car wheels 
traveling on the rails. The d rying of the beans is 
accomplished on this floor by spreading them over it 
and exposing them to the sun. The roo'-s are to pro-

COCOA DRY-HOUSES IN TRINIDAD-MIXING THE BEANS. 

tect them from the rain and dews, and are kept 
wheeled back on the extended tracks when the sun iR 
shining. As soon as the beans reach the dry-house. 
they are placed in the "sweat box" or pit, where they 
are closed up tight and allowed to ferment for some 
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time. This proces!! requires very careful attention to 
prevent the temperature from getting too high and to 
stop the fermentation at the proper time to insure 
the proper flavor, as well as the fitness for the preser· 
vation of the beans. 

The next process is  the drying, which i s  
accomplished b y  spreading the beans in a 
layer over the platform and drying theIl 
in the sun. Laborers are kept constantly 
stirring them, while exposed to the SUIiI, 
with a wooden rake, so that they will dry 
evenly. Each morn ing, during the early 
stages of the drying process, the beans are 
gathered into a heap in the middle of the 
floor and given a thorough mixing. This 
is  sometimes accomplished by the laborers. 
mixing and kneading them

' 
by treading 

them with their bare feet, as shown in the 
illustration. This is  known as "dancing th� 
cocoa" and renders the beans smooth and 
uniform in color. It  usually requires ten 
days or two weeks to finish the drying, de
pending on the weather ; a great many at
tempts have been made to dry the beans 
artificially with more or less sati sfactory 
results, but no generally satisfactory drier 
has yet been designed, and the open dry
houses are in general use throughout the 
island.  It only remains, however, for some 
ingenious mind to make a careful study of 
the requirements. The most difficult prob· 
lem seems to be to get an artificial drier 
that will give the proper color to the dried 
beans--the brick-red color, and the property 
of retaining it is  a very important feature 
in the cocoa market. The dried beans, 
when ready for market, are put in canvas 
bags holding about 150 pounds, and the 
name of the plantation stenciled on the 
bags, these names or brands at times be
coming very prominent in the market for 
the quality of cocoa the plantation is re
puted to produce. 

The manufacturing, which is  invariably 
done in northern factories, consi sts of roast
ing the beans in a revolving cylinder ; this 
develops the aroma and fits them for crush-
ing. After the beans are crushed they are 
screened to separate the "nibs," or crushed 

nuts, from the shells. The nibs are then ground to 
a fine meal ; this is  put in sacks and put in a powerful 
press, where it is subjected to heat and pressure, anc1 
the fat, known as "cocoa butter," is squeezed out, and 
the hard substance left in the sack has only to be 
broken or  powdered to became the pure chocolatl'), 
and thi s more or less adulterated is  the chocolate of 
commerce. 

. .  ' .  
THE PAN-AMERICAN EXPOSITION . 

The Pan-American Exposition is rapidly nearing 
completion. There still re
mains considerable work 
for the gardeners, and 
a number of exhibits are 
yet to be installed. All of 
the principal buildings are 
entirely fini shed, and only 
a few minor structures are 
in a state of incomplete
ness. A notable exception . 
however, is the Art Build
ing, which will not be 
opened for some weeks. 
vVe present a number of 
engravings prepared from 
photographs taken by the 
staff-photographer of the 
SCIENTIFIC AMEIl ICAK.  They 
embrace a number of new 
views and subjects which 
have not before been pho
tographed . The current is
sue of our SUPPLEMENT is 
largely devoted to the Ex
pOSition and contains a 
large number of engrav
ings of the various build
ings and groups of stat · 
uary, and is accompanied 
by an extended article. 

The pictures which we 
publish this week are in· 
tended, as far as possible, 
to give an idea of the at
tention which has been 
given, not to the bui ldings 
proper, but to what might 

be considered special features of the Exposition, such 
as the effects produced by the aid of canals, bridges 
and landscape gardening. The mall which connects 
the two most important entrances, which are most 
used by visitors, i s  spanned aDd decorated with orna-
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Venice in America, from the Rialto. One Of the Small canals. 

Ihe Horticultural Building. The M.aIl. 

Electricity Bullalng-. 

the IOl'sy-Iurvy House. 

BIIS OF IHiI PAN ·AJrlERICAN ilXPOSliIOlf. 
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mental trees and shrubbery. It is embellished by 
statues, and is li ghted at night by posts, the top of 
each being a mass of small incandescent l ights, for 
the arc light is banished from the grounds except for 
i l luminating outskirts of the reservation, the result 
being there are no excessively bright points to strike 
and offend the eye. The Grand Canal, which is  over 
a mile i n  length, extends around the central group of 
large buildings, and is  shown i n  several of our en
gravings. The outer bank of the Canal and the banks 
of the lagoons are sodded and set with trees amI 
flowers, producing vi stas of great beauty. The canals 
are crossed by many bridges, and statues, groups of 
statuary and fountains are distributed with a lavi sh 
hanc!. The buildings with thei r polychromatic decora
tion compose admi rably with the water, bridges, 
statuary, trees and flowers. 

Even the attracti ons of the Midway in many cases 
fit in admirably with the architecture of the buildings. 
This is  especially the case with "Venice in America," 
which is composed of a number of replicas of Venetian 
palaces, shops, bridges and canals, and gondolas, with 
real gondoliers. can be engaged to make the circuit 
of the Canal. The "Topsy-Turvy House" is  one of the 
oddest attractions on the grounds.  It represents a 
house standing on its roof. The visitor enters through 
the roof and after goi ng up or rather down several 
flights of stai rs. he reaches the cellar, which is con
verted into a roof garden. Even the flower-pots on 
the balcony are upside-down. One of the most inter
esting exhibits is the 12-inch breech-loading rifle on a 
di sappearing carriage, which is in the rear of the Gov
ernment Building. The government exhibit, as a 
whole, is remarkable for its completeness, and the 
vi �itors are sure to appreciate this fine example of 

. ·.-:l 2 i-ican ordnance manufacture. 
• • • 

A PNEUMATIC SPRING FOR VEHICLES. 

The shocks to which a vehicle is subjected as it  
travels over an uneven road are absorbed in a novel 
way in an invention patented by William W .  Humph
reys. of Sheffield, Ill .  

The two parallel reach-bars, connecting the front 
a nd rear axles, are con caved to receive two long pneu
matic cushions, A. each closed at one end and provided 
with an ai r-valve at the other end. Curved saddle
pl ates, n, are carried by the cushion-springs to sup
port the vehicle-body. and are prevented from being 
accidentally displaced by means of bolts. 

When the cushions are inflated, the jolting of the 
vehicle is  so thoroughly absorbed, that only a gentle 
rocking motion is felt by the occupants. Automobiles 

PNEUMATIC CUSHION FOR VEHICLES. 

and two-wheeled vehicles can also be fitted with the 
pneumatic cushion. 

• I e  • 
D o e ll ,n e nt 3 8 4  of t lte F i ft y - sixth C o ng n' " " .  

We have received Document No.  384 of the Second 
Session of the Fi fty-sixth Congress, dealing with the 
damage to property at Pomeroy, Ohio. The Secretary 
of War states that he has the honor to transmit a letter 
from the Chief of Engineers, U. S. A., submitting cer
tain facts relative to the claim of Mrs. B. N.  Reuter, 
amounting to $1, for damages to a window and curtain 
in her residence, caused by a fragment of rock thrown 
by a blast by govei'nment employes while removing 
rock from the river bed and banks of the Ohio River. 
at Pomeroy, Ohio. The Chief Engineer considers that 
damages inflicted by the torts of the government offi
cers or agents are in the nature of unliquidated dam
ages which no executive officer has authority to settle.  
He therefore recommended that Congress be asked 
to insert the following amount in the next general 
deficiency bill : 

l'O .\f E IW Y .  O U 1 0 .  �ovemhcl' :., 1DOO. 
r .  S. G O YCl'nmf'n t- to )I l'� .  B. :\f. Renter, .Dr. 

To o n e  1 4  x ;:; :'! dOll h l p - s t l'ength glass . . . . . . . . . .  $ ,t)O 
Glazing s a m e  . 2 :)  
One c u r t a i u  d a m a ged . . . . . . . . . . . . . . . � . . . . . . .  . 2 G  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 
----.� .�  

The estimated number of telephone exchange con· 
nections in the United States is 1 ,825 ,000 ,000 annually. 

J t irutif it �tnttinur. 
A NEW METAL RAILWAY TIE. 

Perhaps no railway appliance contains so much 
promise for the future as the metallic tie; for the 
time will soon come when our fast-disappearing 
forests must necessitate the a bandonment of the 
wooden sleeper for the more durable and stronger 
metal tie. The illustration which we present here
with pictures one of the latest attempts which have 
been made to provide a metal tie which will answer 
the needs of the modern railway. The inventor of 
the tie i s  Mr. Chester Rabert, Coal burg, W. Va. 
Fig. 1 is a general view of the tie; Fig. 2 is an 
enlarged sectional view ; Fig. 3 is an enlarged cross 

A NEW METAL RAILWAY TIE. 

section of the tie ; Fig. 4 shows a split-wedge em
ployed ; Fig. 5 represents a novel washer serving to 
hold the rail in place ; and Fig. 6 shows a method 
of securing the rail at any angle and at any point on 
the tie.  

The tie is  composed of interlocking upper and lower 
sheet-metal sections. The sections are so bent that the 
general outline of the tie in cross section, as shown 
in Fig. 3, shows a wide flat base and top, sharply 
re-entrant sides and corresponding vertical parallel 
side portions. Interposed between the side portions 
is a reinforcing block of metal, extending the entire 
length of the tie. The vertical portions and the block 
are firmly bolted or riveted together.  By reason of 

the peculiar hollow form this construction 
combines great strength and lightness. Down
ward strain s  upon the upper section of the 
tie are concentrated upon the reinforcing 
block. 

Each rai l, as shown in Fig. 2, is secured to 
the tie by a curved bolt extending through open
ings in the top of the tie and seated in a saddle, 
A ( Fig. 2 ) ; the ends of the bolt pass through 
washers, B. overlapping and securing the base 
of the rail. The rai l is seated upon a piece at 
hard felt or other sound-deadening material. 
As shown in Fig. 5 the washers have a circular 
body portion designed to rest upon the upper 
face of the tie, and an extended lug or pro
j ection overlapping the edge of the rail-base. 
The under surface of each washer is  cut away 
beneath the lug portion to form a shoulder or 
abutment bearing against the edge of the rail
base. 

The curved bolt connecting the washers is  seated in 
a groove formed in the under surface of the saddle, 
A, and in a recess extending throughout the entire 
length of the reinforcing-block. The saddle, A. and 
the lower opposing face of the top of the tie are both 
toothed, so ' that a firm interlocking connection is pro
vided to prevent longitudinal movement of the sad
dle. A split-wedge of the form shown in Fig. 4 i s  
u sed t o  straddle the bolt and t o  pass between the 
central reinforcing-block and the saddle. 

As shown in Fig. 5, the rail may cross the tie and 
be secured to it  at any angle and at any point. It 
i 'l  necessary merely to make two openings in the 
top of the tie at the proper point for the passage of 
the curved bolt-a construction clearly serviceable for 
sid ings and switches. 

By reason of the serrated connection of the saddle 
and tie the rails may be transversely adjusted to the 
proper gage while the parts are loose. Upon tighten
ing the bolt the saddle and rail are positively locked 
against movement transversely to the rail. This 
done, the wedge shown in Fig. 4 i s  driven home. 
I t  will be seen that Mr.  Rabert has invented a 
metallic tie which combines with the lightness of a 
: '.1bular structure, unusual stiffness, and provides an 
,lllyieiding bearing at the point of greatest stress. The 
track gage can be simply and accurately adjusted 
by means which obviate the spreading of the rails 
and vet permit readjustment without removing the 
raiLs. 

JUNE 8, 1 901 .  
A l e o h o l  llIotors, 

In an address recently made by M. Oelers, a promi
nent engineer, before the German Distillers' Associa
tion upon the subj ect of alcohol motors, he brings out 
the following figures to show tbe cost per horse power 
hour for motors using gasoline , petroleum, illuminat
ing gas, or alcohol, the figures being an average for 
several motors of each type, of the systems most used 
in Germany. According to these data, the gasoline 
motor consumes 0.77 pound per horse power hour, 
representing a cost of $0 .031 ;  a motor using ordinary 
petroleum, 0.88 pound, or $0.0 2 5 ; an average gas motor 
costs $0.021 per horse power hour ; the alcohol motor 
uses 0.98 pound, or $0 .026 .  'l he conclusions brought 
out by M.  Oelers are that the aleohol motor runs at a 
less cost than the gasoline motor, at about the same 
cost as the petroleum motor, but at a somewhat 
greater cost than the gas motor. He concludes that 
alcohol will no doubt render great services in agri
culture for engines and tractors, as well as for auto· 
mobi les. 

. . . .  

Education o f  (,I c r ltJ 3 n  ( ' it H d r c ll i n  Forelg·u 

(.� o u  ntrh' � .  

Consul Hil l .  of Amsterd am. ' March 19.  1901, reports 
that, in a recent German appropriation bill, provision 
has been made for suilventi ons for 125 schools for the 
German education of German chi ldren in foreign coun
tries. For a school at Constantinople.  $7,140 is al 
lowed ; for three schools at Buenos Ayre.s, $4, 2 8 4 ; for 
one at Galatz, $2 ,665 ; and $ 2 .380  for a high burghal 
school and $238 for a deacon school at Antwerp. A 
high school for girls at BrUBsels also receives $2,380 .  
Four schools at  Bucharest together receive $2 ,380 .  
A school at  pretoria is granted $1 , 4 2 8  and one at  
Johannesburg, $2 ,522 .80 .  There  are  29 German schools 
i n  Brazil, 1 2  in China, 12 in the British colonies, 12 in 
Roumania, 11 in Egypt, etc. 

... 1 . ,  .. 
A S UPPLEl\IENTAL SEAT FOR VEHICLE S .  

Among the patents lately i ssued i n  the United States 
is a third seat for two-seated vehicles, the invention 
of  Nelson Marsh , of Bernardston, Mass. The seat is 
bolted to a detachable skeleton-frame constructed with 
a horizontal part resting on the seat-cuEhion. A down
wardly-extending hook part receives the rear end 
of the cushion. A firm support is  provided by a cross
bar resting on the cushion. 

As shown in our illustration, the supplemental seat 
is placed in the middle of the main seat i n  an ele-

A DETACHABLE THIRD SEAT FOR VEHICLE S, 

vated position so that it  will interfere but little with 
the occupants of the main seat. 

. I .  , "  
'I'h c C u  " rcnt S U ) l'l c nw n t .  

The current SUPPLEM.ENT. No. 1327, might be called 
a Pan-American number, as the Buffalo Fair occupies 
a considerable portion of the paper, and is  illustrated. 
by nine engravings showing many of t.he principal 
buildings and the remarkable decorative sculpture. 
The article was prepared after a recent visit  to Buffalo 
by one of our staff especi ally for this purpose. "Sig
naling to Mars" is by Sir Robert Ball. "Syntonic 
Wireless Telegraphy" is a resume of Marconi 's  recent 
lecture on the subject. "The Distribution and Con
version of Received Currents" is  by Henry Gordon 
Stott, and is accompanied by eleven engravings. "The 
Citizen : His  Schools, His Industries, His  Life," i s  by 
Prof. R.  H.  Thurston. "Blackfoot Amusements" is  by 
John McLean. 
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RE CEN TLY PATENTED INVENTIONS. 

Electrical A p parat u s .  

S W I T C n .--JosEPH C .  DE JA� I S C H ,  Avenue 
des Champs E l ysees 1 2 1 ,  Paris, �"'l'ance. Each 
contact-piece of the switch i s  operated by 
means of two movable buttons which project 
alternately beyond the c asing of insulating 
material inclo sing the contact pieces. The ar
rangement o f  the buttons, either one of which 
projects when the opposite button lies within 
the casing,  obviates any ('ause for hesitation 
in operating the switch when turning o n  01' 
shutting 01I the current.  

Mechanical Devi c e s .  

J t itu t if it �mttitau. 
sealed is stationary or has a l i m ited cushioned 
movement. Means for dampening the gummed 
surface of the envelop are provided. Seal ing
rollers are moved to and from the table. By 
means of a gage o r  guide, envelops of various 
sizes can be sealed by the same machine. '1' he 
actuating mechanism of the seal ing-ro l l e rs and 
their carriage i s  so constructed that the seal
ing section of the envelop at the forward 
movement o f  the carriage w i l l  be received be
tween the rollers during the return movement 
of the carriage in order to allow the m u c i l age 
to dissolve.  Rut when the carriage aga i n  
m o v e s  forward, the sealing· rollers are set in 
motion and the envelop held between them is 
discharged. 

C O �I B I N E D  CANE AND U MBRE LLA .
R{;F{;S WAPLE S ,  J R . ,  505 Chestnut Street, Phil
adelphia . Pa.  As the title of the Invention in
dicates, the inventor has com bined a cane and 
an umbre l l a  in one device.  So compact i s  'the 
construction that the cane, when the umbre l l a  
p a r t s  are folded, presents t h e  appearance o f  a 
neat walk ing-stick. 

L.UU'-l ' ll BIN I<JY C L EAN I,m . - VA� m L S . 
�El l.}; H .  H n mneytown. Pa.  rrhe deanel' com
prises a handle ; two hooks, oppositely-formed 
on a looped wire rod, the looped portion of the 
rod being bedded in an end portion o f  the 
handle, and a ferrule adapted to secure the 
wire loop on the handle. The hooks hold the 
sponge o r  c loth.  

UMslntss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY,-You 

wili find inquiries for certain classes of articles 
numbered in eonsecutive order. If you manu
facture these goods write us at once and we will 
send you 1 he name and address of the party desir
ing the information . In every case it i s  neces· 

sary to give the n umber of the inquiry. 

M U N N  & CO. 
Marine Iron Works. Chicago. Catalogue free. 
I n q u i ry No. "65. - -For manufacturers of smal l 

sJ.. inniug and grinding machinery and also printing 
presses and types. 
'l'URBI�Es.-Leffel & Co. Springfield, Ohio, U. S. A. 

ADfl I N G -:\IAC H I N E .  - VR. P I E R C E H {;BERT, D R A I N I N G  D I<JV I C �' .-SAM ml L II.  BOLI.I XO, I n q ui r y  No. 766,-For manufacturers of printer's 
Louisv i l le ,  Ua. rrhe principal parts of this Vehicles a n d  T h e i r  A c c e ssories. I ttabena, �nss.  The objec t of the invention chases. 
adding-machine are a series of rotatable disks Y E H I C L E .-JEAX REY .. llaxwe l l ,  C a l .  'rhe is to provide a n e w  device espe c i a l l y  designed . . C.  S." Metal Polish. Indianapo lis. Samples free. 
o r  wheels, the peripheries of which bear n u - i nv ention i s  a three- whee led wagon espec i a l l y  for removing surface water, such a s  that of In q ll i ry "' 0 .  767.-For the address of malleable 
mera l s .  Pivoted levers actuated by depres- ponds, ditches and the l ike, to a lower stratum. I 

! )  01: w�rks that are nearest POrtla�'d , Me. 

sible spr ing-keys also bearing n u m bers,  oper- ����.�ed
a 

f��::�m
a::d

d�!� c:�' b�U�, S�� . P I�;,;�: The invention consists of a box provided with W A'l ER WHEELS. Alcott & Co. , Mt. Holly, N. J. 
ate the disks o r  whee l s .  The improvements wagou -bed i s  a p l atform having slats,  the ad- a perforated inlet-pipe, a like outlet-pipe, and W���!'I���J\opla

�:�i;;�;7.rfitTy
a�����t��s�

s of alloy 
devised have resul ted in greater simp l icity jacent ends of which fi t in rabheted seats on an air-pipe. Yankee Notions. Waterbury Hutton Co., Waterb'y, Ct. and e(' onomy of constru ('tion and in a more the real' axle. At the front end of the p l a t- D It I V I<J -W I<J L L D E V I C E .-C HARLE S F. ALLEN l n q u i r y  No. 769.-For cheap stone or glass seCs iD trustworthy and rapid operation. form i s  a vertical ly-pivoted frame. 'rhe plat - and W ILLIA lI B. GROW, Hueneme, C a l .  The moulltings for Wlfe work. 

r. C.'< I -T I V A L  T E L L l ' R I A N .-T HO lfA S  M c- form, being very low, can re('eive its.. load invention p rovides novel featnres of construc- Dies & Special Machinery. Amer. Hdw. Mfg. Co., 
D O X 0 1;GH , !n a Canal Street, Ottawa, I l l .  By easily and is no t liable to be overturned. tion which permit the f ree and rapid inser- Ottawa, Ill . 
means of this apparatus pup i l s  can be shown B I C YC I�I<J D IU V I N U -U I.;A R . _ O C'l'AHl ROl'- tion Of the well -casing into a vertical pe \'- I n qu i ry "' 0 .  770.-For ca sting. for gasoline 911. 
in a simple and convinc ing nl anner the cause E RT, Paris,  �"' rance. r£ h e  inventor has devised fo ration in the ground w ithout injury to the gines from 10 to 12 horse power, vertIcal . 
of the tides and the phases of the moon, as an elastic gearing mechanism, the di fferen t  cas ing, and which w i l l  also permit the ready Sbeet Metal �tamping : difficult forms a specialty 
well as the causes of e c l ipses and other celes- parts of which are interchangea b lt' . .'<uts, · removal of the casing. '1'he lower end of the 'l'he Crosby Company, Huffalo, N. Y. 
tial phenomena. screws, and bolts are dispt'nsed w ith .  The we l l ·casing i s  p rovided with a novel point I In q ll iry No. ' 7 t .-For manufacturers of belt< 

:\I AC II I N I<: F O R 'Y H I PP I N G  C U I<: A:\! '- gearing . mechanism i s  based on a p rin c ip l e which can be driven independently of the main :�:,r;��le for sand belts, also for crusbed glass for t u e  
g ) [ I L lO  :\Io x 'l'.l.x l .  :\I anhattan . N ew Y o r k  c i t y .  which permits t h e  parts to be easily manufac- port ion o f  the w e l l -casing. Thu s ,  a vertical 
T he machine consists of a framework, i n  the tured, and the geari ng of the pinions to oper- hole i s  p roduced of greater diameter than that 

L 

saw:�11 �ac�nerit�d o�tfil
ts m��ufactured by the 

u pp e r  part of which a counte rshaft i s  jour- ate perfectly.  The transmission shaft being of the casing, and thus the casing can be a l - ane g . . 0 . .  ox , on pe ler, . 

naled, connected hy bel t and p u l ley with an uninterrupted and r igid, th e machine is eas i l y  lowed to drop into the w e l l -hole.  pJ���iry N o  • .  77�.-For manufacturers of rotary 

auxil iary shaft journaled in the lower part.  A handled . N O TIC - PRO J I;JC T I ON . - JOH� Km;"T, West For Sbeet Bruss Stamping and small Castin"s, wri t e 
beveled gear on the end of the auxil iary shaft C O U PL I N G F O R  I-I A:\I E  _ 'r e G S A;\; D  Hoboken, N .  J .  The inven t ion rel ates to note- Badger Brass "'lfg. Co., Kenosha, Wis. 
meshes with a gear on a base-p late, whic h  TRAC I<J S .-OUAX < J E A . VIU� , Toulon, I l l .  The sheets o r  barrels for mechan ical  musical in- I n q u iry No. 773.-For manufacturers of auto-
carries the , vessel of c r e a m .  From the coun- coup l i ng I s  so c onstructed that the hamp -tugs struments, and provides an imp roved note - matic sewing lllacilines . 

. ter-shaft a support, which carries beaters. ex- and traces can be made l ighter than u sua l and projector of peculiar f ormation , which is ex- Rigs that Run. Hydrocarbon system. Write � I  
tends do wnwardly into the vesse l .  By means yet t o  stand much more strain than when ceedingly strong and, therefore, n o t  liable t o  LouiS Motor Carr iage Co., St. Louis, Mo. 
of be l t  and p u l l ey,  the beaters are rotated in connected in the usual way . The p u l l  on the bend or break. Inq u iry No. 774.-For manufacturers of cor:· 
the dish. harne-tugs i s  about equally divided. By means , S PE C 1' A C I.I" S O R I.; y g G I,A S S I.; S .-VEllNER 

densed milk macbinery. 

C H A I N _ 'Y R E � (  ' I I .  _ W I L L IA'[ H. BROC K ,  of th is coupl ing, the trace ('an be lengthened R .  GATE S , Sherman, ;'II ich.  M.r.  Gates has de- Our Specialties :-Steel rims, steel tubes, steel boilers. 

I 'l'he f:ltandar� Welding Co., Cleveland, Ohio. Long I s l and C ity, N. Y .  I n  the wrench form- o r  shortened through the medium of the hame- vised a s l ip-lens holder o f  simple construction I n qu iry No. 77a .-For m"nufacturers of molds for ing the subjeet of this invention two dilIerent tug w i thout punching holes in the traee. so arranged that when not in use i t  can be makmg different images out of Plaster of Paris. 
units of adJ' u stment are available,  the one, as I tu rned down toward the face and held sub- Ten days' trial g-iven on Daus' Tip Top Duplicator. 
in ordinary wrenches, corresponding wi th the R aU",ay C o ntrivances. stant i a l l y  at right angles to the main lenses.  Felix Daus Duplicat.or Co. , 5 Hanover St., N. Y. City. 
distance between the ch� in-pins and the other E L I<J VAT �, D R A I L W AY .-,loH" ,Yo (}O�CN , These changes in position c a n  be made without I n q ll i r y  N o .  776.-For manufacturers of small 
a fraction of this distance. '1'he second ad- K inderhook, Ala.  The rail way i s  partie u l a r l y  removing t h e  glass:s f r o m  t h e  nose.  rivetmg machmes. 
j u stment i s  due to a novel ar rangement of the adapted to fill the wants of sma l l  communi- TOBACCO-PI PK-Do ll I X GO J .  G .  FERREIRA, SA WMILLS.-With variable friction feed. Send for 
hooks for engaging the chain.  Thus finer ad- ties.  '1'he road ean be built over level o r  hilly Butte,  Mont.  The tobaecc -pipe i s  so con- Catalogue B. Geo. S. Comstock, Mechanicsburl<, Pa. 
justments are obtained than are possib l e with country at small expense, and can be pro - I structed that a pe I:fect draft I s  i ?sured an� a 

aJd
n
�'!�'tJn�Oy' f07Itr;e-eF.,�rp��:ti��sJt;"sr.oved method 

ordinary chain-wrenches. vided with either sing le o r  double tral' ks.  A ready means p rOVIded for c leanmg the p Ipe 
A UTO :\IA1' I C LE 'r T I<J'R-BA LAN C E .-Jo s EPH uniform tension is to be maintained in the whenever desired. Nicotine is discharged mere- Wanted-Punch and Die Work, Press Work and light 

C . DE JA X I S C H ,  Avenue des Champs B lysees tracks and supporting cables during the va- Iy by blowing through the mouth-piece. Manuf'g. Daugherty Novelty Works, Kittanning, Pa. 
1 2 1 ,  Paris,  France.  A series of weighing op- rious changes of the weather, - a  resu l t  FA B R I C .  - JOHN A. S C HARWATH ,  Jersey sc��::I��Yb�,'�'s�'?dS�r-:���e�� 

improved method of 
erations i s  automati c a l l y  elIected by means of ach ieved principally by mechanism defl ect ing C i ty, N. J. The fabric i s  to be u sed particu- Gear Cutting of every deSCription accurately done. weights corresponding each to a unit charge the · t raek laterally at intervals from a straight larly as a roofing material or siding for build- Tbe Garvin ;\<lacbine C"., 149 Varick, cor. Spring Sts. , N.Y. o r  load p l aced in the weigh ing-pan of the ap - l ine and sometimes by a l engthwise p u l l  on ings. No t  on l y  i s  the fabric waterp roof, but 
paratus. The weights are so c o mbined with rails and cables. also flexible, l ight and strong, and not liable to 
an oscil l ating-lever that the load put upon the sulIer deterioration by reason o f  changes in 
weighing-pan CHnses the successive rising of 

Misc e l l a n e o u s .  
temperature. 

the weights until  the beam i s  i n  equipoise.  C H; A I�- 'J) I P  C U 'l"1' IC R .  - CHARLE S W. B. 
'1'his equipoise occurs when the charge in the LA M P. - BO lIO X.TE>l DOIUllJE E  PCDV M J E E ,  lIfOLO�Y, Bul awayo , Rhodesia, South Africa.  
pan is equal to the tota l weight of the u p l ift- Charni Road, Opp. A l lbleso Pag, Bombay, The purpose of this invention is to p rovide a 
ing weights and the total weight i n c reased I India.  The lamp i s a triplex lamp which can cigar-tip cutter,  which, while elIective for the 
by a un i t  charge o r  load. l'hus, whole valua- be used with an oil l ight alone, with oil o r  purpose in hand, will nevertheless be so sim-

I n q u iry N o .  ""9.-For man1l:facturers of carpet 
cleuning machinery. 
We are equipped to manufacture all kinds [)t' special ... 

ties. Send samples .. Chicago Handle Bar Co. Chicago Il l . 
Inquiry 1\'0. 7SfI.-For parties to manufacture a 

small speCial macb iue. 
Kester Electric Mf'g Co's, Self-fluxing SOlder Baves 

labor, strong non-corrosive joints, without aCid, Chic
ago, lll. 

t ions can be a u tomatica l l y  obtained. with acetylene, o r  candle,  o r  acetylene o r  can- p ie and cheap in construction that one may Inqu iry N o. 7!ii l .-�'or parties to manufa cture an 
C O N C IC.'<THAT I N G -,T I G .-SAlI V]l L  Olm. Lead- di e alone. Tbe lamp, al though especially de- be applied to each cigar. Hence, when the tip h'rfe�����J������t;(.'';..�e�f 

a small pipe cutter for gas 
v i l l e ,  C o l o .  The invention p rovides an im- signed for vehicles,  can also be used f o r  other of the particular cigar to which it has been The celebrated " Hornsby.Akroyd " Patent Safety Oil 
proved concentrating-jig for treating ores as p u rposes by s l ightly modifying the construc- appl ied is cut, the cigar-tip cutter can be Enl!ine is built by tbe De La Ver"ne Refn"eratinl! Ma. 
they are brought f ro m the mines, in order to tion. I thrown away.'  chine Company. Foot of Enst 1;1�th Street, New Yorl<. 
separate the ores according to their specific S U S PE ND E R S AN D S H I RTWA I S T AT- , S E C T I ON-GAGE J<'O R  J O I ST S , C O LU ;'IIN S , I n qu i ry No. 7S�.-�'or manufacturers of steel ' 
gravity. The fl oa t s i lve r  and fl oat gold are TACH M I�NT .-RALP H B . HEAD, Fairbury, I l l .  I<J TC .-WI LHE LM VO H ){ , B ielefeld, Germany. grain elevators. 
carefu l l y  saved. The j ig i s  arranged to be When suspenders are worn over shirtwaists o r  The gage 01' s l ide rule devised by the inventor Tbe best book for elect-ricians and begmners in eJec-
worked Witll a comparatively s m a l l  quantity shirts the elIect is n o t  p l easing. Hence, . it is ascertains the s·ize of the section requi red for 
of water, which can be used over and over c u stomary to a rrange suspenders beneath the a joist designed to sustain a certain load. The 
again. shirtwaist by providing slits in the material gage o r  s l ide rule will show the size of the re-

I', X H I B l 'l' I N G  l J E \, I C K-C H AU LE S  E. L U CKE, near the wai stband of the trousers.  '1'he in- q u i red section of the joist for any load, length 
K i ngsbl'ldge, Bronx,  New York city. This ex- venti on is a n  i m p roved clasp for tempo rarily of joist,  and safe l imit of stress.  
hibiting deviee bel ongs to a c l ass of advertis- securing the suspender ends to the shirtwaist.  S'l' O P  F O R  CET-OFF S A  W S .-A M OS W. 
ing-machines w h l e h  intermittently m o v e  a n O O K -PLATI<J FO R LAM PH O LDI<J n S O �' MILI.E �, Overton, C a l .  The invention i s  an 
band o r  ribbon carrying the advertisements to M I N E R S ' CA PS .-AuDLE Y H . STO W , H unter, i mprovement in stops o r  gages u sed in connec-

tricity is . . Exper imental Science," by Geo. M. Hopkins. 
By mail . $4. Munn & Co., publishers. 361 Broadway. N.  Y .  

I n q uiry N o .  7Sa.-For machinery for the manu
facture of brass disk pins. 
\Yanted.-Generai Superintendent for large manufac

turing concern near New York. l{ust be an executive 
and organizer of ability and force. Give age, referw 
ences, experience etc.-E. B. B., 16 and 18 Park Place, 
N. Y. City. 

he displayed. In such machines i t  has a l ways W. Va.  The l amps generally u sed by miners tion with saws for cutting timber into lengths I n q ll i l'y No. 7S4 .-For manufacturers of plain box 
been a matter of considerable d ifficulty to consist of an o i l -cup having o n  one side a spout fo r  boxes o r  the l i k e .  The construction is such delivery wagons suitable for coal. 

I3r" Send for new and completH catalogue of Scientittc 
and other Books for sale by Munn & Co . •  361 Broadway , 
New York. �Tee on BDolicatton. 
Inquiry No. 7Sa .-For manufacturers of tile 40 to 42 inches in diameter. 

bring the picture o r  other sign into proper po- for the w ick and o n  the opposite side a hook that the stop can be quickly changed for dif
sition. By means of a simple compensating fo r  attaching the lamp to its holder 01' sup- ferent lengths while the saw i s  In motion. 
device the inventor has succeeded i n  thus ad- port.  It i s  often necessary for the miner to C O L1 ; :\IN .-Jos]lF A .  O H MAN, Manhattan, 
j u sting the position of eaeh advertisemen t ,  remove h i s  lamp and replace i t  quickly with New York city.  This column i s  to be used i n  
notwi thstanding the variation i n  the diameter one h a n d  a l o n e .  'Vi t h  the hook-plates n o w  i n  the construetion of fi reproof buildings, the o b 
of the r o l l  o r  b a n d  of ribbon. A n  improve- use s u c h  removal i s  v e r y  slow, o w i n g  to t h e  ject being to m a k e  the column l ight, yet to��?i��rlel���]!s��p���or manufacturers of observll
ment i s  also incorporated in the invention, diffic u l ty of finding the proper hole with the strong, and to enab l e  the sections to be readily 
which p rovides a n e w  means of i l l u m inating end of the lamp-hook. 'l'he p resent invention formed by roll ing. 
the s ign . overcomes this diffi cul ty. I)Jo; T I,; C '1' O R  VI<, V I C I� FOR B 0 1'TLI� S ,  I<JT e .  

S T Il ' I ' L I N G -:\IACII I N I<J. - G U S'l'AV AR"OLD, BA S I<J -l'LATE FOR LA:\IPHOLDI�RS O l� --I<Jmn x  J .  BIIOWX, Oneida, N .  Y .  The in-
1Ianhattan, �ew . York city.  This mac hine is M I N Io n S ' CA l' S .-A uDUlY H. S'l'OW , Hunter, vention is an improvement in devices for pre
to be uspd in lithogra p h y  to reproduce any 'V. Va . '1'he first and main objel' t of this in- venting the fi l l ing of gl ass bottles or jars 
design made w i th pe n d l ,  brush,  o r  other draw- vention i s  to p rovide a base-p late readily ad- with glass tops. Ordinarily such devices are 
ing implement. The nove l features of con- justable to any size of lamp, while a l so pro - part of the bottle o r  require some c hange in 
struc t lo n  are an elas t i c  diaphragm c arrying viding, incidenta l l y ,  a base-plate having the its shape. '1'his  invention does not alIect the 
isolated stipple-po i n t s . These points are c l ose- strength of the usual ribbed base-p late.  'rh e  bottle and requires no ch ange i n  its shape . 

TUQui t·y N o .  'rS'r.-lfor an outfit to equip a large 
room for cold storage by the use of liquid air. 
Inquiry "So .. " � �  .. -}"'or manufacturers of patent 

car steps and coverings for same. 
I n q u i r y  No. '18t1.��For manufacturers of smal l 

brazed brass tubing. 
I n q n h'Y No. 'd90.-F'm· a machine capable of giv

ing 20e candle power incandescent l i g-ht. 'vound for 220 
volts , c.nd directJ y connected to engine. 

I n q uiry No. 'r9l .-J:tor manufacturers of founw 
tain pens for expurtation to Russia. 

Iy related to one another and extend loosely lamp i s  thus kept from s winging, nq t merely After the receptacl e has been used once i t  
w�.','JI.,':!��w�s

oor;��;-:--F·or It machine for making large 
th rough an apertured plate so that they are sidewise, bu t in any direction. "'aste o i l  is (' an be used again f o r  the same or for other 
kept apart.  carr ied 01I very simply.  Th e  cost of manu- purpose s .  '1'he detector device, however, can 

DR I I<J R .  - .10 H X  'YATERHonm, :\Ianhattan, facture I s  comparatively smal l .  b e  used b u t  once, f o r  i t  i s  destroyed imme-
New York city.-The drier i s  an improvement I GA RBAGI<J-HO LD I NG A'1'T Al ' I nU; N'1' I<' O it  diately by the mere uncovering of the recep
npon a machine for drying fru it,  meats, sand, S I N K S .-C HARLE Y I<J. Cox, 48:!4 Clark S t reet,  tacle. 

Inquiry N 00  '93 .. -For manufacturers of iron and 
copper smelting furnaces, using crude petroleum for 
fuel, 
In quil'Y No. 794.-For parties to make battery 

carbons aCCordIng to specificatIOns. 
Inquiry No. 795 c-For a good, second-band incan

descent dynamo from 200 to 800 or 1,000 l ights. and the like, ; nvented by M r .  Waterhouse and de- Chicago. I l l .  The attachment is a receptac l e  T RU.'<K-H AN DI.K - BERTNIE M. WI LH I TN 
scribed and i l lus trated in the S C m X T lI<' I C Alm r:- app l ied to the bottom of a slop or kitchen sink and FRANK A. HOYT, Gordon, Neb. The pur
ICAN of ,lune 1) , 1 1) 0 0 .  The improved drier consists for the p u rpose of arresting grease and sol id pose of this invention is to provide a handle sJ!Wl'���sNw�th':.�:tYleF��

r,,�.
formation for lighting 

of a rotary tumbler through which a series of substances, while a l lowing water to p ass free- for trunks, which when grasped by a person 
perforated pipes extend. The perforations in l y  into the waste-pipe.  The recep tal' l e  is "ro- will n ot tend to c rowd the hand against the 
the pipes are located at one side and neares t  vided with a trap, so that fou l odo l's ('annot side o f  the trunk. It w i l l ,  on the contrary, 
the wall of the t u m b l e r .  '!'he pipes are sup- pass upward to p o l l ute the a i l' a hovp the si nlL spring o u tward, so that the trunk ('an be ("on-

Inqu iry No .. '19,.. . -For amachine for making straw 
into fuel. 

I n q u il'Y No. 798.-For parties to make acetylene 
gas generators t o  order. 

I n q ui r y  No. 799,-F()f sheet metal workers. p l ied with air, and are consecutively opened S K I RT - H I ' I' PO I t'I' I<J H. ____ ADA �1 . WA L L.U 'E , veniently l ifted and carried. 'I'his end is at-
and c l o sed .  The valve of each p ipe remains Princeton . I nd . T he i n ven tion p rov ides a s i m - tained by means of a spring which runs longi- l n q ll h'y No. Sfl lI .-For a directory of American 
O· pen as long as it is cove red with the ln atel' ial p i e SlI PIlO· I' to l' ,"1 1 1' (' 11 I' �� t l '  1 )0 a t t a (' llP(j to a ('o r- tudinally through the handle. iron manufact.urers containing 1t 1 i 8t of such concerIW ... ,� <:'> < uRil ig anneal ing furnuces of whatever type. 
rolling down t lw side8 of the turnblel ' .  set,  and with whieh H skirt may IH:' rea d i l y NOT E . - Copie� of any of the�e patent.s win be I l nquh" p ,," 0 .  �Ol .-F'or rnHnufacturers of show 

B N VE LO P- S EAL I X G  )IA C II I N F) .  - ALFRED c o n nected and held without danger of beeom - furnished by l\funn & Co. for ten centR each. case materials . such as show case nJ oldil lgs , etc. 
I 1 Jol YDRI C H ,  Brooklyn, New York ei ty.-'l'he ta- ing detached. ;-'; 0  "harp points l iable ' to scratch Please state the name of the pRteT'h'c, title of Inqu i ry N O. �O�.-For a small ozone generator for 
ble upon which the envelop is placed to be or prick are anywhere p resent. the invention, and date of this paper. commercial use. 
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3� 
I n q u i ry N o .  S 0 3 � -F o r  d e a l e r s  1 ll  small bevel gear 

wheels III large q uantItIes and of s ]J emal d l m cmHuns. 
I n q u i r y  No. � 0 4 . - For a bOIler rUll b v  crude petro-

leum, gas or gasolllle. 
� 

I n q u iry N o .  S O J . -For manufactUrers of noveltieS.  
I rHI U i r}' No. 8 0 6 . - Fo r  machInery for t h e  manu

fa.cture of lI1 a,carUIll.  
I n q u i r y  No. S O ,.. . -For a machine for automatIc

a l l y  cuttmg and 1'ihaplllg stIcks. 

J n Q u l I'Y N o .  � O S. -lfor dealer s III powdered mica. 
Inq u i r y  N 9 .  S 0 9 .- For manufacturers o f  8econd

hand core drIlls. 
I n q ui r y  No. S I O .-lfor bluing in dry paper form in 

q u antIties. 

I n q u i r y  No. �1 1 .-For manufacturerH o f  water 
regu l ators attached to t h e  meter to cuntrol pressure. 

I n q n i l" v  N o .  � 1 2 . -For manufacturers of can label
lllg m ach ines, 

I IHt u i l' Y  N o .  � 1 3 .-For manufacturers ) f  sponge 
1[1 8heets o r  shapes to order, 

HIN'J'S TO CORRESPONDENTS. 

Nam"s and Address must accompany all lptters or 
no uttplltion \'i ill ue paid thpl'Pto.  This i s  for 
our illfonllation ami not for puhlication. 

References to fOI'Iller articles or answers should give 
daL of vaper and page or numlJer of question. 

Inquirles not ans" t-'rt'd in reasonable timp should be 
rev('ated : COll't-'Rpondents \'i ill In�a r  i n  mimi that 

�i;��;��lJ�\�� el�m����:��: fo
ot 

r:pg�t t�� \�fle<�����l'el�l��; 
letter 01' in this department, each must takt� 
his turn. 

Buyers wishing to purchase any artide not adver
tiRed in our �olumlls \'i ill hp furnished \\ ith 
addr{'ssPs of houses manufacturing o r  carrying 
the same. 

SpeCial Written Information 011 matters of personal 
rather than eeneral intpl'l'st cannot he expected 
" ithout l'{'mUlH'l'ation. 

Scientific American Supplements referred t o  may be 
had a t  thp officp. l'l'ic-p 10 Cf'nts each. 

BOO�:r
i���

e rl'ed to promptly supplied on l'eceint of 

Minerals spn t  for f'xamina tiOIl should be distinctly 
marked or laoeled. 

( 81 9 9 ) J .  E. H. asks : 1 .  How to tin a 
sold"ring iron.  A. F i l e  the bolt c lean over 
lhe part to which the tinning is to be app l ied. 
\ret this part \\ i t h  solder ing lluid.  II eat the 
holt  till i t  i s  hot enough for use and rub it 
into solder p laced upon a piece of t i ll .  I f  this 
does not SeCll l'P an even coating, heat the bolt 
again and at tend to the bare spots in the same 
manner as befo re. If J ou use a solder ing pot,  
you can keep Ral·aln moniac on top of the solder, 
and dip the iron into the solder through the 
liquid. 2.  II o w  to magnetize steel so as to 
use i t  as a tack hamrrH�I·. A .  FOl'gp the halll
mer of good tool steel and harden the ends. 
Then magnetize b;;' a dynamo or b y  another 
magnet in any of the modes which have re 
eently been described several times i n  this col
umn. 3 .  Home p rocess for hardening stee l and 
also be tough. I We.ll t to know this, as I use 
ehisels in my work. A .  We fear you are ask· 
ing an impossibility.  Woodworking chisels 
are tempered so high that they are of neces· 
sity brittle.  I f  they were tpmpered low,  they 
would be too soft to hold an edge. 

( 8200 ) E. T. asks : 1. In  any form of 
magnet does i t  ine rease the magnetism to any 
practical extent by winding near the poles,  a l l  
conditions being equal '! A .  A l l  conditions be
ing the same, the magne tiz ing force is propor
tional t o  the number of ampere turns. without 

' reference t o  the arrangement of the turns.  
But the length of the circuit affects the num
ber of lines of force inversel y .  'l'he longer the 
<'i l'('uit  the fewer the number of lines.  The 
f O I'm of the magnet must be determined by 
the spac e at one's disposal,  and the drcum
stanees. 2 . Does i t  increase the magnetism 
by spreading the winding 0\ e l' a larger area 
than by winding i n  a bundl ', A .  A turn of 
wire near the core i s  very mudl shorter tLan 
one fu rther away. lIenee i t  requires less l'Op
PPl' if the magnet i s  made longer.  Here a bal
ance must be struck between lenglh ancl 
diameter, aceol'ding to the parti('ular (' ase. 3 .  
H o ,v  ('an I make a (kpolariz ing s a l t  c (' l l '! A .  
A l l  c losed c i r c u i t  c e l l s  h a v e  uepo larizers : t h e  
nanie l l ' s  01' the gravity a r e  the most constant 
of these. See Hl'PPLK �J E :'; T :-;  Xos.  1 3 7 , l G g .  1 3!), 
price ten l'ents each. 8 1.l lphate of copper is 
the depolarizer used in these cells.  4 .  Can the 
speed of a motor be ('ontrol lecl by a l lowing the 
current to pass throngh part of the winding on 
the field and �wit('hing on the rest as required '! 
A. To a certain extent. 

( 8 201 ) F .  M.  ask s :  Can you inform 
me how to make a good dry battery, o r  where 
I can get a book on the same �: A .  Consult 
� { l'l'LI': \IK�, T :-)  Nos. 7U:.! and 1 00 1 ,  price ten 
cents each. 

( 82 0 2 ) A.  B.  C.  asks : Where and at 
what prit'e ('an I get a book treating in scien
titit' fashion such recent advances in ele('trieity 
as wireless telegraphy ': I f  the book a l so con
tains sueh matters as the X-ray, so much the 
lwttcr. A .  "'e can send �'ou Fahie's " H iHtory 
of Wireless Telegraphy , "  price lF� by m a i l ; 
' t o t tone's " Uadiogl' aplIy," p r i <'e $ 1  hy lua i l ; 

1eado\\ croft's "A B (' of the X·ray, ' ·  price $ 1  
o y  mail ; " Expel'iluental SciencE', "  $4 .  

( 8203 ) C.  D.  C .  writes : In the  making 
of a barometer I have tried your suggestion 
of p ladng wax in the bottom of the mercu J'Y 
c i stern for the purJlOS{l of excluding a i l' from 
l h e  tube at the instant of inveding i t .  !\Iy 
tube having a bore of lis inch 01' less,  the wax 
pl ugged i t  u p  entirely.  I would �Ugg('st (,l1 t 
ting a s m a l l  squarE' o f  len thel' f r o m  a kid 
glove.  of a size to amply ('over the end of the 
tube.  \y ith a heatpd tabl!:' knife melt beeswax 
i nto t h is pat('lI until i t  i H  saturuh-'d, leaving no 
f'XCPSS of wax on thp slt l'fa('es. Rtick this 
patch on the end of the tube. turn the empty 
cistern down OYel' i t  so tllat tile pateli sl!.all »e 

J t itutifit �mtritau. JUNE 8, 1 90 1 .  
safely held between the tube and the bottom 
of the cistern. Hold securely and reverse care
fu l l y .  When in the upr ight position pour mer
('ury into the c i stern until i t  i H  one-third or 
one·half f u l l ; then, with a needle, get hold of 
a corner o f  the kid,  and by careful manipula· 
tion get i t  from its place on the tuhp.  There 
is no ditlk u l t y  in this method. The fi l l ing of 
a bal'Onleter tube i s  a rather troublei:,wme oper
ation by any o rdinary process.  I have found 
the f o l low ing method quite simple and con
venient : Prov ide fi rst a perfectly straight iron 
( no t  brass 0 1' copper ) wire somewhat longer 
than the tube, and lIllich s m a l l p ), than the hore 
of the tube. Next r o l l  u p  a small funnel of 
stiff writing papPI' and pin it together. :\Iake 
the slll a l l  end fit closely around the tubl', then 
with a heated table ( o r other sma lie I') knife 
sea l the lap of the paper with beeswax and 
fi l l  between the papel' and the glass with the 
wax. I f  this work i s  doni:' neal' a s tovp 0 1' 
radiator the wax w i l l  work bett('r and adhere 
more surely.  B y  plac ing a teaspoonful  of 
mere u l'Y at a tiIne i n  the funnel,  and tlH)H 
u s ing thf' wire as a p lunger within the tulw, 
the a i r  gets o n t  and the mereury in w i lhout 
trouble 0 1' l o s s .  A .  '-.rhese suggestions are very 
practleal .  We wou l d  add that i t  i s  u",wl t o  
attach to t h e  bottom of t h e  i r o n  wirp a p iel'e 
of soft leather 0 1' <" loth to act as a s('raper 
and detach the ail'  buhbles froll1 tIlt' glass as 
the p l unger is drawll u p .  rrllus the a i l' i s  al
most completely removed as the tubl' is fi l led. 
There is.  however. no mel hod of getting rid 
of a i l' completely and with cprtainty ex('ept to 
boil  the mercury in the tube itself.  'l'hp trouble 
with the wax c o u l d  bf' avoidpd by using- hal'der 
,vax. 

( 8 204 ) A. K. D. asks : 1. Can I learn 
what kind of wirf'.  what �ize,  and ho\v mueh 
of i t  should be used to make a very high re
sistance, say to carry ] :)  01' IX ln i l l i amppres, 
su itable for battery pu rposes, f rom :2 to g 
volts '1 A. To obtain the ('u rl'ent w h h' h  you 
,\ ish at the p reSSll l'eS ,v o u  specify w i l l  rPflu ire 
I'esi:;; tanee as follows : 

lK m i l l iamperes at :! volts . .  1 1 1  ohms. 
1 ;) m i l l i amperes at :2 volts . . .  I ;{;{ ohms.  
18 m i l l iamperps at R V () l t �  . . • .(.(.( o h m s .  
1 ;)  m i l l iamperes at S v o l t s  . . . ;);�:� ohms. 

This does n o t  take into a('('ollnt the resist
ance of the external c i r c u i t ,  outside the 1('

sistanee box, an elenwnt which we do n o t  
know. You ('an a l l e ny  for , th i s  a n d  deduct 
from the resh,tances given ahoy('.  Probably 
.:\0.  a-l: (j-erman si lver w i l'e will (' arry the C U I'
rpnt without overheating. ,],hi� has about 0 . :; 
foot per ohm. About 1 R O  feet may hI' taken 
and made into a variable resistance vdth, say, 
1 0  points.  You will then have the range you 
desire, with a finer adjnstment than you 
specify. SVl'l'LEME,,'r No. 1 :! 1 0 ,  prke ten 
cents, desc r ibes su('ll a ('onstruction of rheostat. 
:2 .  I n  answer t o  query HOSS, March n .  1 DOl , in 
reference to l ightning rods. you Ray : . "rhey 
act as a path from the earth UJl into the clouds 
to neutl'ali'l.:e elE;ctricity h('fore l ightning 
� t r ikeH ' "  Would not rods do that pa l't better 
if run up much lJighcr than they usua l l y  are 
on buildings 'f Also if rods were t hkkly dis
tributed over the country sufficiently high, 
could not thunder storms be a l together avoided 
o r  prevented '! A .  "'ith reference t o  prevent
ing thundersto rms by numerous lofty l ight
ning rods, w e  fear yon ('annot succeed. 'l'hp 
suggestion has been made t o  dissipate tor
nadoes i n  this "Way. but i t  i s  not possible to 
p rovide points enough to carry suffident elec
t l'k ity into the upper a i l' to iH'('ompl ish the 
res u l t .  �ature's dynamos ( 'an generatp faster 
than man's rods can neutl'a l i z; e  t he p roduct. 

NEW BOOKS. ETC. 
PRACTICAL ELECTRO-CHEMISTRY. By Ner

tram Blount. New York : The Mac
millan Company. 'Westminster : 
Archibald Constable & Company, 
Limited. 1900 .  Pp. 3 7 3 .  

This volume, as i t s  t i t l e  indicates, deals w ith 
the pra('tical side of one of the youngest and 
most p ronlising o f  modern industr ies-electro
('hemistry-and shows the advantages gained 
in many instances by its use. A n  introductory 
(' hapter o n  the gene ral principles of the sdence 
is fol lowed by chapters o n  electro-chemkal 
processes which have been a l ready o r  are likely 
soon to be turned to industrial use. A review 
is made of the e lect ro-chemistry of the differ. 
ent metals and a eompari�on given with the old 
p rocesses. A chapter i s  devoted to the reo 
duction of metals in the electric furnace as 
p ractised to-day.  Another chapter is given u p  
to the e l e c t r o  lytle manufacture of o rgan i c  com. 
pounds and fine chemieals,  and the book con· 
dudes with a discu�sion of the efficiency o f  the 
existing methods of p roducing electrical power, 
in which the carbon and gas cells  are de
scribed. 

This work will be found of much interest t o  
any one i nterested i n  the science, and w i l l  
also he of l I s e  as a g u i d e  to t h o s e  engaged 
i n  the praetical a p p l ication of electricity to 
chemistry for industrial purposes. 

EXPERIl\IEN'l'AL PHY81C8. By Eugene Lom-
mel. Translated from the German 
by G. W. Myers. London : Kegan 
Paul, Trench, Triibner & Company, 
Limited. Philadelphia : J. B. Lip
pincott Company. 1900 .  Pp. 664 .  
With 430  figures in the text. 

This work, by Prof . Lommel, o f  l\Iunicb,  is 
the out('ome of a series of experimental le(·tures 
on phy�ics, and is noteworthy for thp clear, 
condsp exposition of the principles of the 
se ien('f' and their ('onstant appl ication to pl'a(' 
t i (' a ! .  everyday uses. It is this practieal ap· 
p l k ation of prin<' iples that renders this work 
esve< ially valuable to the beginner, as the prin
dple is fi rmly fixed in the reader ' s  mind by its 
pract i c a l  applkation. Xumerous simple experi
rIlents i l lustrative of p l' ineiples involved are 
also given. rl'he subje('t is.  presented in its 
historkal sequence as far as possible ; and this 
edition, which is the thi rd, ('ontains a dis
('nssion of the Hoentgen rays, and a new p l a te 
show ing the spp(·tra of the sun and of several 
of the elements. The book contains numerous 
notes in fine print which still  further develop 
the subject and make it useful a s  a book of 
referen('e for advanced students. 

THE CHEMIST' S POCKET MANUAL. By Rich· 
ard K. Meade, B.S .  Easton, Pa. : The 
Chemical Publishing Company. 1900.  
16mo tuck. Pp. 204.  Price $2.  

A practical handbook containing formulas, 
caleula tions, physical and analytical methods 
for the use o f  c hemists,  assayers, metallur
gists,  manufacturers and stUdents. I t  i s  a 
most valuable book, it is a time saver and is 
eminently practical .  We s t rongly commend it.  

SUR LES Nms DE LA VESPA CRABRO. Ordre 
d 'apparition des premiers alveoles. 
Par Charles Janet. 

Building block ,  C .  D .  Higgins . . . . . . . . . . . •  
Button, A .  E. Job . . . . . . . . . . . . . . . . . . • . . • . •  

Cahinet,  kit(,hen, Ii" . J. Dpll . . . . . . . . . . . . . . . . 

Cahle l3upporting ('lip, H. P. Coppland . . . . .  . 
Cage, dUIIlping, 'V. U. Halhert . . . . . . . . . . . 
('urn for operating ma('hine, H . . T. Sehmick . 
Can spon t,  V. A. HPlll'Y . . . . . . . . . . . . . . . . . . 
Cant' loader, sugar, T.  J. Howard . . . . . . . .  . 
Cane mill, sugar, H. J. Kiely . . . . . . . . • . . . . •  

Car brake, T .  A .  Boyprs . . . . . . . . . . . . . . . . .  . 
C a l' cOll t l'ollpr, plpctric, "V. 'V. Tice . . . . . . • .  

C a l'  coupling, automatic, A . •  r. Beard . . . . . . 
Cal' seat, E.  N. G ilfillan . . . . . . . . . . 675 , 36G to 
C a l'  seat tickpt holdi-'l',  T.  l\1. Thatcher . . . • .  
Carpet strptcher, H. Oekschim . . . . . . . . • .  
('ash regil3tpr, '1'. Carroll . . . . . . . . . . . . . . . . • •  
Casing" clamp, MacGarvpy & TanBer . . . . .  . 

CemPllt, maehine for spreading liquid, A. E .  
,Tohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Chair, G. �L Dutton . . . . . . . . . . . . . . . . . . . .  . 
ChallllPling machine, F. E. Bpekman . . . . . .  . 
Chimne� eo" I ,  J.  M .  SeideniJf'rg' . . . . . . . . .  . 
Christmas t rp(,s, device for decorating, J. 

11". BUHchmann . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigar, �". l:!J. A rnold . . . . . . . . . . . . . . . . . . . . . . 
Cigar and tooacco moistpnpr, 'V. St. Clair . .  
Cigar hranding machiIw, H. Hospnhlum . . . .  
Cigar tip cutter, automatic, Lehman & 

675,278 
675, 219 
674, 90G 
674,mm 
674 , r H 7  
G7G, 020 
fl75,277 
• ;75 , 1 57 
()75 , 2�!.! 
()75, :�47 
675, 027 
G7G, :�4(j 
675, :mH 
675 , 1 44 
674,87;; 
675 , 126 
675,047 

675, 007 
674 , m o  
67�, OH2 
674, U40 

()74,9!)G 
675 , 185 
(i74, U4:� 
67G , 1 68 

llrumhoff . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  674, U72 
Cigarptt(' pac'king machille, II. 1l. Wills . . .  675, 181 
Circuit hreaker,  S .  n. Stewart,  .Jr . . . . . . . . . 675, @l4H 
('in'nit operating device, P. C. IIo"e . . . • • •  674, 867 
Clarifipr, centrifugal, I�'.  H. Richardson . . . . . ()7f), :JOO 
Clasp, E.  IIpiz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67i , l ;)5 
Clasp, V. L. Smith . . . . . . . . . . . . . . . . . . . . . . .  675, 1 70 
Cloth holding pin, H. Clpmolls . . . . . . . . . . . .  67fl, lU5 
Clutch and coupling, friction, Moore & 

'Vhite . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  675,2:)2 
Coat, H. J. Klaye . . . . . . . . . . . . . . . . . . . . . . . .  67:'i , l GO 
Coffin, J. IUchey . . . . . . . . . . . . . . . . . . . . . . . . . .  ()74, H78 
Coin counter, II. C. Spaulding . . . . . . . . . . . . .  67,"),aU4 
Coin receiving, dclivt'ring, sorting, and 

reg-isterillg maehinc, E .  Moriarty . . . . . .  67.J, 23J 
Cold insulutiug plate and obtaining tllt' 

samp, O. HOl'stmanH . . . . . . . . . . . . . . . . . .  ti74,9HH 
Collar rpiuforce, K. A .  A I'lH'SOlL . . . • • • • . •  674, 850 
CompositL' board for finishing surfaces, C .  

L.  Watson . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.) , U 6  
Concrptp mixing machilw, C .  'r. Drakp.  

G75, O:�5, H75,mn 
Conduit outlet box conpling, .T. A .  Coh· . .  , .  ti75, 1 27 
Contact for controllers or reverKing 

switchps, .r. 'l'rier . . . . . . . . . . . . . . . . . . . .  (-j74, 85R 
COllV('Yf'I', J. C. IIoshor . . . . . . . . . . . . . . . . . . .  ()7.�, 1 5 6  
Cooking utensils, adjustable handle Ult'allS 

for, B. J.  SchpUllcrt . . . . . . . . . . . . . . . . .  fi7u , 1 4 1  
COPJ ing P l't'ss, W .  Thextoll . . . . . . . . . . . . . .  , .  ()7 :i , 026 
Cork ex t raetol', A. Baumgarten . . .  H73, O;�2, 67i:i,051 
Corn huskiug and Htalk sl1rNlding muehilles, 

hand cutting and stalk feediJlg attaeh-
ment for, ,J. A .  Zpl'lJps . . . . . . . . . . . . . . . . .  67.") , lS2 

('01'11 sho('kpl' , rl'.  P. COl'will . . . . . . . .  , . . . . . . . .  H7[), OS5 
Corniep brpak machine, II. C .  ])l'l'isYogt . .  qI� ' ?O� 
CUP tip, L. Ahhott . . . . . . . . . . . . . . . . . . . . . . .  6 I d " n .� 
Culinary Y('sspl lid, I'� . TI'PKSl'lt . . . . . . . . . . . .  H74, 948 
Cultivator, J. O .  Dinkills . .  , . . . . .  , . . . . . . . . .  675, HHl 
Curl'Put regulator, automatic, S. D. Sprong. t-i74, H42 
Curtain hallgL'r, .J.  L .  F .  C. KolJpr . . . . . . . . .  675, 224 
Cut off and strainer for watpr pipe, 1'0I1l-

hilled, J. A. young . . . . . . . . . . . . . . . . . .  674,!:H):� 
Cutting nip, J. De\\es . . . . . . . . . . . . . . . . . . . . .  (i74,H6:{ 
Dplltal tool, .J. C. Graft . . . . . . . . . . . . . . . . .  674,HH5 
Df'ntal tool, v\t. E. Allen , . . . . . . . . . . . . . . . . .  H75 , H ;:� 
DPFlk, It. M. Smith . . . . . . . . . . . . . . . . . . . . . . .  H7fi , 1 7 1  
D (' s k  t o p ,  R. M. Smith . . . . . . . . . . . . . . . . . . .  67r., 172 
Diamomh; for industrial Plll'POSPS, setting, 

R .  K rause . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, H2:� 
Die and forming machitlf', ('. E.  Coe . . . . . . .  674, S52 
Digger. See Potato diggpr . 
Door hanger, J.  II. Burkholder . . . . . . . . . . .  . 
Dour spring and stop, H. )Il'Curry . . . . . . . .  . 
Draft eqll alizpr, E. E.  ).Iaxon . . . . . . . . . . .  . 
Dress fitting apparatus, revoluble, H. Lpvy . 
Drier, ]�'. G. Sargpnt , . . . . . . . . . . . . .  f)75, O(iS, 
Drilling' 01' boring machiIw, G .  "T .  Packpr . 
Drum hpading machine, 1\1. sIalll'all . . . . . . .  . 
Drum, heatil1g, L . . Jacobson . . . . . . . . . . . . . .  . 
Drum or radiator for ston'pipes, heating, 

R. G .  Hf'iJden . . . . . . . . . . . . . . . . . . . . . . . . 
Dumb hpll and Indian cluh, F. B. Abenheim 
Dust pan, 1<'. F .  ".Teilf'nman . . . . . . . . . . . . .  . 
Dust recpptacle and broom holder, combined, 

674,996 
675, 286 
675, 2:n 
675, 161 
H75, 070 
675 , 107 
674, 929 
lW5 ,OH6 

674 , 9 1 R  
67!1 , :: n 4  
675,256 

,.,- . (' arlso11 . . . . . . . . . . . . . . . . . . . . . . . . . . .  675,052 
Electric fixture basp, J. W .  Smith . . . . . . . . . . 675,303 
Electric mptprs in thl'ee-\\'ire cirl'uits, ap-

paratus for connecting', J.  R .  Dick . . . . .  675, 001 
Elpctric motor cOlltrol, B.  C. Shipman . . . . . . .  G75, 1 1 4  
Electric motor l'ont l'ollpr, O .  H. & A .  F .  

Pieper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi7f), 29:� 
Elp('tri(' IllOtOl'�, controlling, E. C. Parham . (i74 , fl81 
Electric switch, G .  B .  Thom as . . . . . . . . . . . .  67G, 177 
Elp('tri('al COlI trolling apparatil R ,  n .  II .  & 

A. F. Pieppr . . . . . . . . . . . . . . . . . . . . . . . . . .  G75 , 2 9 l  
gl('('trieal di�tl'ibution sysh'm, A .  S .  H u b -

h a r d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�Jlpctrodp for plt'ctl'olytic c('lls, M. Mauran . . 
1iJlectrodp for plp('tl'olytic cplls, M. 1-Iauran . . 
Elf'('trolytic ('P11, 1\1. Mauran . . . .  H74, 9aO to 
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For which Letters Patent of the 
United States were Issued 

for the Week Ending 

May 28, 1 9 0 1 ,  

Elevator controller, J .  Dillon . . . . . . . . . . . . . .  675. 002 
EIL'vutor �afety a t tachmpnt, A. Ihlcnfeldt. . H7f), :�BO 
Eh1vator �mf()ty deviep, R. T . .  Tones . . . . . . . .  (-:i7."l, H i9 
EngiIH' , C. F. Bergmann . . . . . . . . . . . . . . . . . .  H7,j , :�6a 
EngiIws, charge mixer for internal comhus-

tion, C .  H. nr�rant . . . . . . . . . . . . . . . . . . . .  675, 348 
Envplop and postal e-al'd, reply, J. D. O ' Con-

nor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675 , 1 37 
Evaporating sea watcr, apparatus fot', D .  

( 8 205 ) W. H. W. writes : In one of 
A N D  E A C H B E  A R I N O T H A T  D A T E. 

�L Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, S!) 1  
Excavating' from riv('l' beds, apparatus fof', 

C .  IT. Rr()"'n . . . . . . . . . . . . . . . . . . . . . . . . . .  . 675, 1 24 
67;), 016 
G74,H70 

your late iS8ues of the S (, I K N I I l'l(' A :\ffJRICAN, 
under "Notes and Queries," i t  was statpd i n  
e ff e e t  that JHlI'e water " fi R a non ('onductoI' of 
ele('trieity,  a l though even a trace of add might 
make i t  otherwisp. � o  I take the l iberty of 
handing you herpwith a n  ac('onnt of a re('ent 
tire in o u r  city,  in the Edison E lectrie Light 
Company's power house, \vherein i t  states that 
"kno\, ing well  the condu('tive fea tures of a 
stream of water, " h ich i s  a perfect p a tlnvay 
for an electric tll l'l'{lnt,  the fi remen e le('ted t o  
fi g h t  i t  with t h e i r  chelui('al  apparatus," etc.  
A .  'rhe firemen did quite right to take no 
('hanees in subduing the fire in the l ighting 
station. Cpmmon water i s  far too good a con
ductor for their use of i t  in Ku('h a placp. rrlw 
s l ightest trace of impurity renders it so. what 
ever the el1al'aetcl' of thp impurity. Yet tll P l'e 
is n o  ,vatpr wlJich is a "perfe(·t pathway f o r  
the electr ic' cu rrent . "  N o  e l e c t r i c i a n  e o u l d  
h a v e  w ritten t h a t  statement. W a t e r  i s  often 
used as a resistanee : but i t  i s  usually neees
sal'Y to add salt to the water i n  order to rf\
(lUCe itR resistan('e still  further before i t  can 
be so used. This would not he done if  water 
were pyen a good pathway for electric ity. and 
if water wel'e a perfect pathway for electric ity 
i t  ,,,"ould not be possihle t o  use i t  fo r a rheo
stat, sinn� i t  \vould o ffp r  no resistance at a l l .  
Perhaps i t  \vould be right to s a y  t h a t  wah'l' 
does not offer resistance to l ightning, since 
the v o l tage of lightning i s  l'10 enO rlTIOUS that 
any o 1' dinary rpsistan('e is as noth ing' hefore it. 
rro all ordinary vol tages. howevpr, watl�l'. chem
ica l ly Jlure water, is a non-conduc tor,  and by 
tha t term we do not ID(lan water good enough 
to drink, but water containing nothing else 
but H".!O.  \vater in the sense in whi('h a chemist 
nses the term, pure w a t tl l'.  'ThompRon, in his 
" I<� lpmental'Y LesHons in l'�lt'( ·tl' i < " ity," giveH the 
reHistaIH'p of " P U I'P wat !:' }' "  a s  2 () , :-.OO,OOO,oOO, 
when the same quantity o f copper would have 
a resistance of 1 .;' 7 .  I f  p u re water is n�t a 
no.-conductor, what is it 1 

[See note at end of lIst ahout copies of these patents. ] �����t�;;�i (f!�
i��,
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Explosivp pngiIH', multiple c�'linder, .J. A . 
l\I('Leall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674 , 979 Acifl and making saul<' , rhodamill sulfonic, 

( ' .  l-foffm�lllll . . . . . . . . . . . . .  , . . . . . . . . . .  . 
Aei<l , m a k i l l �  ph{'llyl�lyeiJI-01'tho-('al'boxilil', 

Homolka & Hnhlli'r . . . . . . . . . . . . . . . . . .  . 
Adj nFl t  a bh' Rta wi fo]' supporting a wl <lis-

67G , 2 1 6  �r���;���p!��I�e���:,If.taz.i�s�;nl.mlW.
p 
j;l{(il"a'\�, : : : : :  ���:8�� 
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, . .  �)�.��� 1 1 ,  fil l 
pIa., ing Pl1l'VOSP�, C. P. Tlorllha('k . . . . . 

Aging liqut l l s , 1<� . �\ . �lJill k  . . , . . . . . . . . . . . . 
Ail' hl'a ki' , .J. (;Ilill<l l l , . . .  , . . . . . . . . . . . . . . . . .  . 
Ai l' bl'a kt' ('oul'ling' , )leDouga ll & Pprrip . . . .  . 
A i l' bl'a kp �.\ stpm, A. H. ami A. 'V . 1\loyps 
Ail' mixf'l' amI rpgulating' \'alvp, '1'. C .  Moore 
Air 0 1' gaR eOmpl'{'RsorR, regulator for, 'V .  

�Z� , 04:� iJ (  •• , 1 7.) 
()7!), :��H 
(-)75 , 100 
074.H77 
674,H7B 

Farm gatt' ,  II .  E .  YOu llg . . . . . . . . . . . . . . . . . . .  674, kfl4 
F a ]'m gnt(' . . r .  Yan N i('llwland . . . . . . . . . . . . . .  H74, H4H 
Fep(]er, �plf, .f. 0, rl'1wmpson . . . . . . . . . . . . . . .  674,H4G 
Fee(]ing' and " pighing nwch anism, P .  C .  

'Y a ring . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  fi75, :�09 
}<'pll�r cxpan<iP l' , B U l'ht'r & A<ialll � . . . . . . . . . . . 1')74,994 
Ft-'rtilizt-'rs, st('am ('ooker for, "T. E .  Over-

ton . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  675 , 1 6:� 
675, a40 Fibron� m a tprial foJ' l'Plief " ol'k , pl'I' Imring I'l'pll" itz . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

�\Ja I'Ill . �('P Ll'w watl'l' ulal'IlI. 
AlkalillP magllPl'1itf', makill g, B.  Rut'ff . . . . 675,OU� 
�\ rpa Ilwtt'l', F" V .  Bpals . . . . . . . . . . . . . . . . .  ()74, 95:3 
.\.tolllizP l' , .r. \\�aldlll a H  . . . . . . . . . . . . . . . . . . . . • tZ� ' l S� 
. \tomizpr . .  r. K. Pr(wtol' . . . . . . . . . . . . . . . . . . . () 1 .), 24.) 
.\ n tolll a 1 k  l't'gnlatillg' S\\ i t e h ,  I," . .J. Tol-

('ha rd . . , . .  , . . . . . . . . . . . . . . . . . . . . . . . . , . 
Alltolnoi li\{' , .J . Tripr . .  , . . . . . . . . . . . . . . . . . . . 
:\lItolllol)i1p ll l'al..p Ilw('hanism, J. TriPI' . . .  . 
An tollloilil{'s, d('yicp for opPl'atillg �Uld COll-

tl ollillg ('l('('tl'1<', F 11" .  LOOJl1i l'1  . . . . . . . . 
Axh',  vphkli' , ,Yo R. )lillpr . . . . . . . . . . . . . . .  . 
Haek IH'd.t1illg' Dl'ak{' , N. E. N a sh . . . . . . . . 
RlH1gp l iar,  H. Ha r]'i� . . . . . . . . . . . . . . . . . . .  . 
B a <lgp bul', B. Ha l'l'iR . . . . . . . . . . . . . . . . . . . .  . 
Bags. IHlI'SP H ,  pt(' "  frame latch for, L. B. 

I'rahpr . ,  . . . , . . . . . . , . . . . . . . . . . . . . . . .  . 
Baling' IH'P RR,  \Y. R. Colman , . . . . . . . . . . . .  . 
HalilJg 1'1 P�S, II. L. 'VhitmHn . . . . . . . . . .  . 
BaJ'k l'ol'1sin,!! muehin('.  C. U. KlilH' . . . . . . . . . 
B :1Rill  Vlug', F. �. H iggil1�on . . . . . . . . . . . . .  . 
Rath ('<l hint' t ,  folding.  G a l't l'pll & Lpp . . . . .  . 
Rpa l'i l lg' . a<l i u � t .t l )l(' ,  ,f,  Ppdpl'Sell . . . . . . . . .  . 
Bp(lstpud {'Ol'llP l' faRtplH'l', O. R. I·"o�t('r . . . . .  . 
Hie.' {'Ie RllllPOI' 1 ,  �\. . 1\Id' olhnll . . . . . . . . . . . . . . 
Bi�('ll it h:llving' mHehilH', 1\1. B. Matthies� 

SI'1l . .  , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bla ('kl)oa l'd , ,Y o H. 0 ]"\' . . . . . . . . . . . . . . . . . . .  . 
Boat. \Y, A. Douglas . . . . . . . . . . . . . . . . . . .  . 
Boill' I' , Rdllll i<1t & El RllPI· . . . . . . . . . . . . . . . . .  . 
Boi l{'l' a t t a ('hllH'llt,  C. .T.  Ri:'ill�' . .  , . . . . . .  . 
BoilPI' " u t{'1' grah' , stpa m ,  A. Y. }<·r;\� . . . . .  . 
Boil {'l's, � n lW l h i ' a t i llg apparatus for stp<lm, 

\Y . �khIll j (l 1 . . . . . . . . . . . . . . . . . . . . . . . .  . 
Book ,  scra p . F. N. LUllg' . . . . . . . . . . . . . . . .  . 
Boot 01' shop �t ri't(']lt'r, A. H. Bakpl' . . . . .  . 
Bo1tlp call,  .f. X '}'ll('kpl' . . . . . . . . . . . . . . .  . 
BottIi' ,  I lOll-r{'tillahlp . . f. F. Gay-LoJ'd . . . . .  . 
Bottlf',  1I01 1 - rt'tillahlt',  n, rr. PuttprHoll . . . . .  . 
H o t t l t '  V (, l I t ,  L .\lHl{'I·l'1011 . . . . . . . . . . . . . . . .  . 
BI'H k i l .  K H nasOl l .  . . . . . . . . . . . . . . . . . . . . 
Bl't'a(i 01' P H st l \  tnt\ , 'VallJorg & MeIlItosh . 
Broom , Bradt & IIol'shllvt'r . . . . . . . . . . . . . . . .  . 
HrnRh, folding, A. O. (: I·avpn . . . . . . . . . . . . .  . 

TIll ('kIf', h:H'k hand, .J. T. Holland . • . . . . . • .  
Buckle, tug, J. Selkirk . . . . . . . . . .. . . . . . . .  . . 

67-t, U47 
674,85tl 
675, 028 

()7ll, OnG 
675, Onn 
(17.';, 28H 
67fi , 2 1 R  
G75 , 2 1 4  

G75, 24 2  
m�, 197 
G75, 25H 
G7!l, 2H2 
675,27!l 
G7!), OfiO 
675,241 
ti74, Sfi7 
t-i73 , :�fiH 

674, R7!l 
R7fi, 22(i 
G7fi, lH7 
67;), :161 
()74, RG;1 
fl74. 982 
(j.7!), ;{4:� 
()75, 20� 
()75, 02H 
fi74, J-\�)H 
R7!1, 26G 
675,095 
675, 113 

HlHl nl a llipllla tiIl g' , �\ . H. Martin et H1. • •  

Fifth \\ lll-'pl, C.  �\. Hpnnicl.:p . . . . . . . . . . . . .  . 
Fifth " hppI,  vt'hielp , C. L. Thomas . . . . . . . .  . 
Filp holdp ]" O. R. F. \Vhitten . . . . . . . . . . . . .  . 
Firp a la rm dpvi('p, �. l\Iallandf'l' . . . . . . . . . . .  . 
FirPHI'JlI, magaziIw ,  H. Hu l'ris . . . . . . . . . . . . .  . 
Firpurm. maga7.iIw, .T. F.. Rwillk . . . . . . . . . . .  . 
Fire f'x1ing'uislH'l', portahlp , C. Nllhring . . . .  . 
Fire kindlf'r, L. 1Ia;\ oline . . . . . . . . . . . . . . . . .  . 
Firpproof wind(m , Me-Farland & Lal·kin . . . .  . 
F'il'P\\"ol'l� R aIllI making l'1aml-'-, I • .  Nordlingel' . .  
Fish hook , H .  Bl'ownfit'ld . . . . . . . . . . . . . . . . . .  . 
FiHh 1 rap , floating, R. B. K i ttrpdge . . . . . . . .  . 
1"10\\ P I' hol(}pr, R. K i f t . . . . . . . . . . . . . . . . . . . .  . 
Fluid h patillg appa ratus , C. n. Dolgl' . . . . . .  . 
Flltid nwtp l' , proportional , ,,�. P. Flint . . . . .  . 
!'''ly and ill�('('t �{'l'ppn, T.  B. Jones . . . . . . . . .  . 
Fly t rap , }L HooYer . . . . . . . . . . . . . . . . . . . . . . .  . 
FurmH'p, TI. R. \Voollpy . . . . . . . . . . . . . . . . . . .  . 
lj"nrn a ('(' foT' t11(' rpilnction of zinc ores, n. 

lL 1\l{'p(·h . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furnacp flIPI �tirrill� d('vicp, L. Bcmclmans .  
Gaging Rpllf' l'o] lla1 �l1rfacps, E .  Ahhf' . . . . . . . . 

GUlnp , C. \Y . Ji'ullpr . . . . . . . . . . . . . . . . . . . . . . .  . 

Garmf'nt. H. IT. ('OOlll!)S ,  • • • • • • • • • • • • • • • • • • •  

n arlnc-nt,  R J'; I-'{n'·p . . . . . . . . . . . . . . . . . . • . . .  
Garment RUPl)Ol't{'l', F .  "'. Lowe . . . . . . . . . . .  . 
G a s  h11r11pr ('leanel', i1wandf'l'1cent, J. W. 

67l'l, 01 1 
67l'l, O!)4 
675 , 1 7() 
()74.Rf)-2' 
()75.0()O 
m" , 004 
67.).25:1 
f>75, 1 0:{ 
fi7;' , 1  :�:i 
fi75, 04R 
fi7f) , 1 02 
H7;--;. :�21 
fi75.0-tfi 
67;j. Ofi:� 
fi7'), OSf) 
R7�, OrJl) 
674, 920 
H74, Rf)(i 
674, H�2 

674, 9::(; 
6m, 1 17 
674, !l51 
fl7G ,27:1 
67fi . 1  flk 
67:), 228 
674, 97:1 

R��f'l'R • . . . . . . . . . . . . . . . . .  • . . . • • . • • • • • • •  67!1. :122 
(: a R  hU I"lH' 1 ' lIt'pd l p  valv{',  .J. \V .  HyPl'R • • • • • • •  67fi, l n� 
GaR PllgillP , O. Ii'. n o()(l ( l'pi�Rnp ) . . . . . . . . . . .  1 1 . 900 
Gas gt'llt'rator, aCt't;\ l plw, T .  F, O ' TTpl'l'on . . . R74. �SO 
(l us J)I'Odll(-'P I', .J. O. E. '}'I'ot,..; , . . . . .  R74 , 88R to 674, RRS 
Gas }Jl Od ll ('Pl', n \. O l'l'ok . . . . . . . . . . . . . . . . . . 1175, :{;)!) 
(� a s  �tr a i l l i n g  and ('ooling Hpp;l rHtl1�, G. 'V. 

Ma('Kpllzip . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R75 , :)56 
Gab-. Rf'{' F n l'm g'atp,  
Gate,  n .  "T .  J)�  sart . . .  , , . . . . . . . . . . . . . . . . . .  . 
nat{'  �l)ril l g . �\ . L. IIald{'Ill u l l  . . . . . . . . . . . . .  . 
Geur,  eh allg't'a l )] I ' �JlPf'd. 1'1. L l\' i C'llOl � . . . . . . 
OPHI'.  t J'<lIlKm i t t in g' ,  A . .Tall Si';H'll� . . . . . .  , . . . . 

(i7fi, 1 �O 
670, 041 
675,067 
675 , 1 � R  

GlnHFl.  a lllm l':I tl1� fo], oYP I'('om i l l g  ('()1'(1� i l l ,  
Rott & C l'oFlkl'Y . . . . . . . . . . . . . . . . . . . .  07:J , 0 1 5  

G l a H l'1 ,  melting, R o t t  & Croskey . . . . . . . . . . . . . 675,0] 0 
(Continuea on paue 365) 
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WOOD or  METAL 
Workers�� 

Without Steam Power should 
use our Foot and Hand Power l4a.chinery. Send for Catalogues 

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

SENECA PALLS MPO. CO. 695 Water St. , Seneca Palls, N. V. �- "ENG INE.& FOOi;:Y M AC H I N E.  S H O P  O U T F" ITS , , ' j TOOLS ANo SUPPLlES,-f,,'12"' 
; . ·.ATHEs 0 5EBASTIAN lA1Hl co IWi��'::���,Sci 

Foot and Powe and Turret ),athes, Planr ers.: Shapers, and Drill Presses. 
SH EPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 

FOR LIGHT AN D  MEDIUM WOR K  
this new 1 4  inch 

"'- B. F. 2ARNES 
�¥:��ld�iRr�� lt�e�i��.

l�i��rr
e
tr�l?l:6

n
� 

1/16 of an inch u.p to %: of an inch and is a 
strong, well b uilt, durable tool. 

It doesn't cost a whole lot either. De
tails are yours for the asking. 
B. F. BARNES COMPANY, Rockford, I I I .  

HOT B LAST 
WATER JACKET 

F U R NACES 
FOR 

C O P P E R  O R ES. 
MATTE :from SULPHIDES 

AT O N E  OPERAT I O N .  

U N I O N  I R O N  W O R K S ,  
San Francisco . Cal . ,  U .  S .  A. Send jor Catalogues. 

M AC H I N E S  F O R  R O L L I N C  
SC R E W 

T H R E A D S .  
Any size up to 1" diameter, 3" 

long. }'our sizes of machine�. 
ar Send jor Catalooue. 

BLAKE & JOHNSON, 
P. 0 ,  Box 7, Waterbu ry, Conn .  

T O O L S  
FO R M E C H A N I CS. � Send for Free Catalogue N o .  1 6  B .  � 

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

A TA B L E  O F  
T<><>I...S �  

thoroughly complete and up to date, 
containing the name of every tool for 
almost every purpose in every trade 
or profession is 

M o ntgom ery & Co . 's 
Too l Catalogue .  

Gives prices and discounts. Well 
printed. copiously illustrated, lIandy 
pocket size. 25 cents by mail. 

MONTGOMERY & CO., 
lOll Fulton St., New York City, 

BY-TH E-BYE, WHEN YOU BUY A BICYCLE 
be sure and buy the best, and that means the 

BUFFALO K ING ,  
either" R:wer" or" Spedal." 
The "Queen" is for a lady. 
No betrer built wheels on the market--every rider 
satisfied. Thoroughly up 
to date in improvements. 
All parts of best materials. Put together by skilled -

TiiEe'\Tiir:cit:l)� G�It��llctO.t,e�c.:ir�1:: ii�e y�
,
al)�iS:iA: 

Price 
$18. GAS ENGINE 

IGN ITERS 
for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Car l i s l e & Finch Co. , 233 E. Clifton Ave., Cincinnati, O .  

, F��test, simplest, bandies,t, most practical . and d�rnble low-pJiced cal-

I ��;���;l/fie:l���I�IL��s. N E�il�l�:n���l�:: :li�����!�' ta�!S, ti���t1:���: 
m"'''Y' 'QUICKLY PAYS FOR. ITSELF 

Ensures aeeuraey, releases from mental. strain. Adds. all ('olu�ns 
simultaneously. Capadty 999,999,999. Pnce $5.00 prepaId. Descnp
tive bo()klet FREE. Agents wantetl. 
C, E. LOCl{E  MFG. CO. 2 5  Wal nut Street, Kensett, la. 

A GRADUATED Automatic REDUCING VALVE 
PhYSicians. Surgeons, Jewelers, Dentists. 

Artists, Brewers, Bottlers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 
Graduated to regulate the pressure exactly 

anci does it automatically. Abso
lutely air-tight. No packing. No 
leakage. Handles higb or low pres
surei' or temperatures. Only Valve 
known that retains a uniform low 

in,lej}erl<lE'nt uf varying high pressure, 
Valve Co., 1 2 5  La Sal l e  St.,Chicago 

(�lass melting' and hlowing furnacp, 11. L. 
Dixon . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  675,200 

Glassware, maehilw for making hollow, G. C. l)yle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675 , 1 66 
Gloyp, hath or rnbbing, ",.,. . II. Fike . • . . . . . . .  (j,74,913 
G old f r o m  s a n d  i n  plaee, hydraulic machine 

for extraeting, G .  S. Ba rtholomew . . . . . .  675 , 1 23 
Grain binder eanyaM, S. K. Dennis . . . . . . • . . .  G7:l, OOO 
Grain separator, J.  Jorgensen . . . . . . . . . . . . . . ()75,221 
Graphophone, Capps & I�merson . . . . . . . . . . . . . 675,:349 
Grapple, Stinchcomb & Sh�,yart . . . . . . . . . . . . . 674,944 
Grinding and polishing machine, 'V. L. God-

frey . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . 675, 209 
Ground throw switch, "r. E. Prindle . . . . . . . . 674, 98;,) 
Guns, ejector meclwllism for hreakdown, M. 

Bye . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  674, !J57 
GUllS, �·jector mechanism for breakdown, G. 

S .  IJewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Halter, ,\V. Raeuehle . . . . . . . . . . . . . . . . . . . . . .  . 
Harvester apron tightener, C. Colahan . . . . .  . 
Harvester gathering device, corn, P. B .  

f)75, :J34 
675, 014 
675 , 1 9 6  

Still . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675 , 1 74 
Hat body forming machines, automatie feed-

ing mechanism for, P. C .  \Varing . . . . .  . 
Hat pouncing machine, C.  H_ Reid . . . . . . . . .  . 
Hay loader, .J. C. Summers . . . . . . . . . • • . . . . . .  
Heat defieetor, O .  V'lilliams . . . . . . . . . . . . . . . .  . 
Heating and roasting furnace, A. W. John-

son . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hef'l trimming machine, B .  I1'ischer . . . • . . . . .  
Hitching device, G .  C .  Harrington . . . . . . . . . . 
Hoisting apparatus, pneumatic, R. A. 

n7ri , :U O  
!l74.086 
674. 945 
674,991 

675, 2R1 
H75, 270 
674, 865 

Rutherford . . . . . . . . . . . . . . . . . . . . . . . . . . . 675 , 1 1 2  
Hosp If'ak stop, J. 1\1. Voss . . . . • . . . . . . . . . . . .  H75,:W8 
Hose snpporter, D. Basch . . . . . . . . . . . . . . . . . . 674, 895 
Hot water and steam heater, 'V. C .  Hig-

gins . • • . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . 

Hub brake, G. F. Barton . . . . . . . . . . . . . . . . .  . . 
Hydraulic chair, F. Koeniglnamer . . . . . . . . .  . 
Hydrocarbon burner, S. G. 'VeUR . . . . . . . . . . .  . 
lee cream carrier, L. A. Df'uther . . . . . . . . . . .  . 
Ice cream freezer, F. H. I<.,oster . . . . . . . . . . .  . 
Ice pick case, 'V. H. Swf'et . . . . . . .  , . . . . . . . . . 
Ineubator, L. S. Bache . . . . . . . . . . . . . . . . . . . .  . 
Inseam trimming and welt beating m a chine, 

F. E. Beckman . . . . . . . . . . . . . . . . . . . . . . .  . 
Insect trap, G. II. N ohhR . . . . . . . . . . . . . . . . . .  . 
Intrenching tool, .T. H. Bradley . . . . . . . . . . .  . 
Iron, m anufacturing wrought, E. D. "Tas-

sell . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Irrigating' device, II. BI11t�hpl' . . . . . . . . . . . . . .  . 
Journal bearing, E. E. Rennf'r . . . . . . . . . . . . .  . 
Kitchen safe and table, combined, 'V. P .  

Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Knit fabric, J. G. Powell . . . . . . . . . . . . . . . . . .  . 
Knitting machine needle, S. \Voodward . . . .  . 
Knitting machine yarn guides, automatic' 

locking device for, �Iossop & Diefen-
derfer • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Label or tag, E. F .  Bullard . . . . . . . . . . . . . . . .  . 
Labeling machine, bottlf', "T. E. Pettee . . . .  . 
I�ace fastener, shoe, J. A. Frey . . . . . . . . . . . .  . 

Lacing, H. L. Hiller . . . . . . . . . . . . . . . . . . . . . .  . 
Ladder, combined extension and .step, 'V. 

Williamson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ladder, fruit, S. R. 'Ve1ch . . . . . . . . . . • . . . . . .  
I�amp, electric are, C .  A .  M. -Borner . . . . . . .  . 

Last, B. J. Noyes . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Leather skiving machine, R. Fischel' . 675 , 20H, 
Leather staking machine. E. Printz . . . . . . . .  . 

Lens grinding machine, J. C. Durouaux . . . .  . 
Lid rack, G. 1'. I�ane . . . . . . . . . . . . . . . . . . . . . .  . 
Life saving a ppa ra fus, .T. Dunkel . . . . . . . . . .  . 
I�inoleum floor cloth, manufacture of inlaid, 

675. :352 
675, 261 
67fi, 009 
H75 , 07t3 
(-j7!) , 1 28 
(174. 856 
(Wri, 1 1 8  
()75,260 

H75, ORl 
675 , 338 
(-)75, 262 

675, 1 20 
fi7.t, S9(j 
(j75,317 

(174, 877 
i17!), :139 
674, 893 

f;7r" l R6 
675. 0R� 
675 . 0 1 3  
67fi , H i2 
675 , 280 

674, 950 
67!'i. 257 
67fi. O:_{:{ 
i17!') .012 
G7!'i, 207 
H7fi.29G 
675. 055 
674, 868 
675, 200 

T. J. Flynn . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . 675 , 271 
Loader, vehicle, ·P. Pierce . . . . . . . . . . . . . . . . . . 674, !J:38 
Lock. See Sash lock. Seal lock. 
Locomotive tank hook, J. A. Sivits . . . . . . . . .  674, 882 
Locomotive water scoops, controlling and op-

erating means for, J. A .  Kimher . . . . . . . . 675, 22::t 
I ... ogging car stake, S. G. Lister et a1 . . . . . . . 675, 227 
Loom for weaving narrow fabrics, N. & J. 

Chaize . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  675,084 
Looms, machine for twisting-in ,varp 

threads of, A .  Goss . . . . . . . . . . . . . . . . . . . . 675, �50 
Low water alarm, stf'am boi1f'r, S. H. Ralph. 675, 298 
Lubricator feed regulator, F. W. Rd,vards . . 675. 204 
Machine tool. R. W. & L. H .  Bateman . . . . .  674, 91\2 
)Iaehinery coupling, H. S. Durand . . . . . . . . . . 675. 054 
Magnet. lifting. E. n. Clark . . . . . . . . . . . . . . . G71\,�n 
'Magnetic separator, T. A .  Edison . . . . . . . . . . .  675. 05fi 
J\-Iag'lletic separator, B. Noble . . . . . . . . . . . . . . 675, 1 62 
}Iail bag catching and delivering device, 

C. W. l\lurdock . . . . . . . . . . . . . . . . . . . . . . .  . 
){auure carrier, W. Mitchp1 . . . . . . . . . . . . . . .  . 
IHanuseript hoMer, .J. .T. l\-IcLean . . . . . . . . . .  . 
�Ipasnring' dpvice, liqnid. S. Peasf' . . . . . . . . .  . 
1\feasuring table for dressmakers, S. A. 

Cloud . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . .  . 

l\Ipat hlock. C. J. Pct..rs . . . . . . . . . . . . . . . . . .  . 

l\-Iedicine dose indif'ator . .T. L. Rurtoll . . . . . .  . 
Metals and prorlucing alloys thereof, reduc-

ing, H. S. Blackmore . . . . . . . . . . . . . . . . .  . 
�-liner's comhin ation tool, J. J. Elliot . . . . . .  . 
Miter hox, .T. R. Smith . . . . . . . . . . . . . . . . . . . .  . 

Mitering- and If'ad and rnlp cutting machine, 
combined. W. H. Welsh . . . . . . . . . . . . . . .  . 

Money exchanging- dpvicf'. S. H. Pocock . . . .  . 
Monkey wreneh, C. W. Mannooch . . . . . . . . . .  . 
:\Iowing or reaping machine d ividf'r, J. ]\1. 

674,97R 
674. R70 
675, 2R7 
675,290 

674. nO!) 
675, 2nt 
675. 364 

675, 1 00 
675,058 
675,022 

67!'i. 121 
675, 109 
675, 134 

Those Who Have 
once ex perienced the delicious 
comfort, c leanliness and dryness 

of D r. Deimel 's  Linen-M e sh Un-
derwear will never go back to 
poison-laden woolen s, sodden 
night and day with perspiration. 

All genuine Dr. 
DEIMEL Under-gar
tH e 11 t s bear this 
Trade·mark. If you 
cannot obtain them, 
write to us. 
Booklet and samples 

of the eloth free. 

The Deirnel Linen-Mesh System Co. 
491 Broadway, N e w  York. 

SAN FRANCISCO, CAL., I I I  Montgomery St. WASHINGTON, 728 Fifte.enth St. , N. W. l\10NTREAL, CAN. , 2202 St. Catherine st. LONDON, E. C . ,  IO-I2 Bread 5t. 

SHOE BLACKING. -FORMULAS FOR 

l\lust bave speed, combined with safe and reliable power j she must be built 
N��r

l
!�i���' g����r�Il��:s�U%'qurrbe� m�nts. lu tts use you are tranquil in mmd, body and estate, no fixing and figurmg upon h her going." Minimum 

�g%��ie �:e�d��fa��r�
r, 

����
o
frgl Ci��u�:�!1���ance. 

WESTERN GAS ENG I NE  CO .. - - M I SHAWAKA, I ND .  

Mnll���r�y�"to'ry': A."O.' 'C�iki';s : : : : : : : : : : : :  �+�:��� TH E E U R E KA C L I  P 
:Mnsic chart, H. Bauer . . . . . . . . . .  _ . . . . . . . . . .  675, 345 The most useful article ever invented 
Music rack and li.e-ht snpnortin)! attachment tor the purpm�e. Indispensable to I�aw-for stools or chahs, C. H . Bacon . . . . . . . 67!'i. 1 �6 yers, Editors, Students, Bankers, Insur-
Musical instrument, H. O . l\farx . . . . . . . . . . . .  675, 230 ance Companies and business men gen-
:Musical instrument, self playing stringed, eraBy. Book marker and paper cUp. 

J. Panholzer . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, 875 DOEj not mlcUilati \he pap?ioo �au be 
Napkin holder. G. E. Perkins . . . . . . . . . . . . . .  67rl. 1 0R ¥,�

e 
b�e�;�lt�f lli b�Ok��li�io;;, stat�oit

2
:;� Napping machine cvlindpr. H. C .  Fowlpr . . . .  6G

7
7�'210� and notion dealers, or by mail on receipt Nasal device, J. H. Gnnnine- . . . . . . . . . . . . . . .  ) � ' 2 1 � of price. Sample card, by mail, free. Mau-Negativf':, half tonf'. T. K Fox . . . . . . . . . . . . .  tn,). 7 � I nfaetured by Consolidated Safety Nut lock, P. F. ']\f(·enan . . . . . . . . . . . . . . . . . . . . 675,285 Pin Co.,  Box 121, Bloonlfield, 1\. J .  Nut lock. T. Behan . . . . . . . . . . . . . . . . . . . . . . . .  675 . 3 1 6  

�;:� �r���l.l�r·G�"I�,; . Bnnsae.k ..

.
.
.

.

.

. ���,�:�: �+� :m VOLN EY W.  MASON & C O . ,  
Oa t  hull board, R. !>f. Md{n]len . . . . . . . . . . . .  1\75 . 234 Frict io n  P u l leys .  C l utches & E levators Oiler, journal, F. R. P:H�ons . . . . . . . . . . . . . . . 675.240 '} 
Oiling apparatus. wheel. r. A. Cross . . . . . . . . 670. 01\3 P R O V I D E N C E , R . I .  Ore pulverizer, A. �.  ('n.lkin s  . . . . . . . . . . . . . . . 675. 264 
Package. coin or 107.on,,". F"  H .  Crane . . . . . . 674, RIi3 M AX I M U M  PO W E R- M I N I M U M  C O S T . Packet holder. I. T. Boothe . . . . . . . . . . . . . . . .  670. 31 R If you use a pump for Packing. W. II. Stratton . . . . . . . . . . . . . . . . . . . 674, 885 beer, lard. acids, starch ,  Packing f o r  cold water pumps, stuffing hox, p e t r o l e u m ,  brewer's l\L Cahen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674,902 mash, tanner's li quor, Packing. etc. , material applirahle for valve, cottonseed oil or fluids, 
Packing, metallic, J. W. Downinrr . . . . . . . . . •  675. 1 51 you want to get the 

A. Nixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674 , R72

I hot or cold, thick or thin 
Packing, metallic rod , T. G. Saxton . . . . . . . . 675, 1 40 TABER ROTARY PU MP  
Packing, throttle rod . T .  G .  Saxton . . . . . . . . .  675,01!l which does the most work at 
Panoramic scenery, G. Pnrvis . . . . . . . . . . . . . .  674,876 I - ' :.- ' the least expense. Simp]y 
Paper, apparatu:o; for manufacturing mani- constructed . Can be run at 

fold carhon, R. Stockpr . . . . . . . . . . . . . . . . 675,117 .any desired speed. Perfect-
Paper making- machine shaking section T ly durable. An parts are lllterchangenble. Needs no 

H. Ravery . . . . . . . . . . . . . . . . . . . . . • . . .  ' 
. . .  : 675,072 skilled workman. Detects guaranteed. Cat-alof]u,e free. 

Paper roll core. G. S. Witham . . . . . . . . . . . . . . fl75.077 TABER PU M P CO . , 32 Wel l s  St .• Buffa lo , N . Y . ,  U .  S . A. 
Paste reeentacle. A. N. Ritz . . . . . . . . 674 . 989, 674. 990 ----� 
Pastry fork. K. Craig . . . . . . . . . . . . . . . . . . . . . .  674, 9G1 :; ONLY 'VA TER MOTOR. to  blow air 
Pavempnt. n nnaratns for handling, mixin!!', ;+- ill any directi on. 500 revolutions a min-

fi n o  nlaring material for concrete, C.  T. § �.�� a;n
1
g ��8}J(�1��6J!)c;�_1.

p
r:tri�re��'JL��f� Drakf' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67fi . 0:1fi : ley $12.00 to run sewing machine, ceiling fan, 

�:�riltth��ili;��t, (li.'�i("�· i��ad;����ts: . Ii. " 'rr: 674 . 924 �oo etc. Adjust and, t-ighte'n belt by mot-or. 
Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674.91 6 if A. ROSENBERG CO . , Balt imore, Md . , U .S .A. 

Ppncil, papf'r f'ovpred. H. Bremer . . . . . . . . . . .  674. Rfil " 
Piano. mechanical, A. Capra . . . . . . . . . . . . . . . 675, 149 NEW ROOFS FOR OLD " ���0�e

pI1:��a Pian
�:in:,

tt
w.
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c;R�rtp
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.
r� 674. 904 without tbe aid of a skil1ed roofer if you will get 

�:�turse�aB��l{:h�W��'
p�. 

P. Hoep . . . . . . . . . 675, 1 54 Warren's Natural Asphalt Stone Su rface Ready Roofi ng 
Pinch har, .J. L. Bovee . . . . . . . . . . . . .  : . . . . . . .  674. 891; ;g�r:;[r\�\}'!. ��e fgtii� �lg� ������li�� ���P����f'�:a�t� ": ' c�· L��;::? :  g+g:��� pleted. No need for paint-
Pipe coupling, 1\1. Manran . . . . . . . . . . . . . . . . . . 674,028 ���n.

O�lJm�:e
i� r�rli�i�1 

Pipe coupling, O . ,\V. Meadowcroft . . . . . . . . . .  674,9:1fi 108 square feet. Made of Pipe conpling, C .  Lnke . . . . . . . . . . . . . . . . . . . . .  675.B:15 genuine Trinidad asphalt. 
Pipe support, J. F .  Oberle . . . . . . . . . . . . . . . . . . 67fi, 1 06 1 Postal brings particulars. 
Pipe wrench, T. Fl. Smythe . . . . . . . . . . . . . . . . 675, 023 Warren Chem ical & Mfg . Co . • 8 5  Fulton SI . ,  New York. 
Planter, combined cotton s e e d  and corn, 

A. Droitconrt . . . . . . . . . . . . . . . . . . . . . . . . . . 674. 909 I THE-
Planter, corn. Jj\ Hammond . . . . . . . . . . . . . . . .  675 , 2 1 1  l 
Planter whE'Pl, corn, .T. A. Mussetter . . . . . . . 674, n;-;7 
Plow attachment. A. T. Harper . . . . . . . . . . . . 675 . mm  
Plow. wheel, M. N .  KirkhulI . . . . . . . . . . . . . . .  674. 921 
Plumhing system, R. d; Sayers . . . . . . . . . . . . . 675,342 
Plumbing system and fittings therefor, 

Fruin & \Valkf'r . . . . . . . . . . . . . . . . . . . . . . .  675, 090 
Pneumatic fhlPs, automatic regulator for, C.  

B .  CalIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674,958 
Pneumatic tools, combined handle and throt..; 

tIe valve for, H. J. Kimman . . . • • . • • • • .  674,971 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet. Hammer, Au
ger, �'i1e, Knife and Chisel Han
dles,Whiffietrees, Yokes, Spokes, I 
Porch Spindles, Stair Balusters, 
Table and Chair Legs 'lnd other 
irregular work. 

Patented. or Send jor Circular A. 
(Continued on page :166) The Ober Mfg. Co., 1 0 Be l l  St., Chagri n Fal ls, 0. ,  U.S,A. 

Strikes aaIa ana Fast 1 You could riOt count 1,000 in a minute, but 
that is, apprOXimately, the number of blows 

• struck in sixty seconds by the 
ELASTIC ROTARY B LOW 

R IVETI NG MAC H I N E  I for riveting together articles of Hardwaret 
, Bicycle Chains, Mecbanics' '1'ools. Agricul-.�� ""-" tural Implements, Sewing Machine Attach. � .. ...,. ments, etc. Six sizes 1·16 to % inch. 

The F. B. Shuster CO,NEW n.t.vl:�.cONN. 
If Y OU Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t r on g e s t 

Gri,p,_ Gl'eat� 
est Capacity 
ana Durabil

it-y, Cheap a'nd Accurate. 
Westcott . Chuck C o . ,  Oneida, N. Y . . U. S. A .  
A

sk iI���
a
��l
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ELECTRIC . SEWING MACHINE MO-
tor.-The instructi ( \ns and numerous illustrations of de
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that win 
operate a sewing machine. 'l'he cost of materials for 
this machine should not exceed five dollars. See Scn:N� 
T I FTC AMERICAN SUPPLE3'IENT, No. 1210. Price 10 
cents by mail, from this office, and from all newsdealers. 

P revention Better Than C u re.  
The larJ!'est plants in the country 

are using the 
.. MONARCH " Eng i ne·SI�� System 
with which it is impossible for an 
engine to run away. Invaluable in 
�b�

e
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\Vlltcrbury, Conn. 

* C H E A P  P O VV E R * 
is obtained from a 'Vitte 
Gasoline Engine. It is 
economical, d u r a b l e, is 
sold right and guaran. 
teed for 5 years. Write 
for catalogue C, 
WITTE IRON WORKS CO.  

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

STATIONARY and MAR INE .  
UWolverine" i s  the only reversible 

MarineGas Engine on the market. It is the lightest engine for its 
power. Requires no licensed en
gineer. Absolutely saje. Mfd. by 
WOLVER I NE  MOTOR WORKS, 

12 Huron Street, 
Grand Rapids, Mich. 

E L AT E S T I M P R O V E M E N T S  
shop can be thoroughly up-to-date unless 

it has the most 
modern per
fected tools. 
For instance, 
the 

A S H L E Y  PAT E N T  N I P P L E  H O L D E R S  

��
l
gy 

n
��fJ\��

O
�I����f�oe:��r�t�h; ���fia1raentb�

h
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off both the sleeve and shank thread. Made of best 
quality cast stepl, carefully fitted. Long or short nip
ples cut with equal faCility. Tbe Ashley Holders are 
of light weigbt and compact form. 

WALWORTH M A N U FACT U R I N G  CO. 
1 2 8 TO 1 36 FEDERAL ST. , BOSTO N ,  MASS. 

Pattons 
Sun Proof 
Paint 

Don't paint 
u n t i l  you 

Bee our free 
book. It sug. 

gests b e a u t y 
a n d  economy. 

Libera] induce-
ments to dealers 

PATTON PAINT CO., 
227 Lake St . .  

Milwaukee, Wis. 

L � R OY R A C E R  
Is in every way a strictly up-to-date mount. It is one 

of , the handsomest bicycles 
on the market and a plea!'lure 
to own one. We manufacture 
bicycles in every state of com
pletion or complete from ,25 
to $50 and guarant.eed for one 
year. Get our catalogue-. 

Address Bicycle Dept., John R. Keirn, Buffalo, N. Y. 
To 50 PER C ENT. S AV E D  

o n  all makes of 

CA M E R AS 
Headquarters for Buying, Sell

ing and Exchanging Cam
eras or Lpnses. 

PHOTOGRAPH IC  SUPPLIES 
of every description. 

The bargains we offer will 
surprise you. Write for our 

68-page iHus. catalogue and barllain list- mailed free. 
Dept.2, N,Y.  Camera Exchange, 1 1 4  Fu lton St. , New York 

© 1901 SCIENTIFIC AMERICAN, INC.
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T H E  

I F  Y O U S H OOT A R I F L E 
P'isto� or 8hot{1'U-n. you'lI  make a Bull' s 
Eye by sendin� three 2c. �talll pS for 
the Ideal Hand-book " A, "  12G pageR 
FltEE. The latest Encycl opedia of 
Arms, Powders, Shot and Hullet,,--'i . ,).len
tion SCIEKTIFI C  AlH EHICA X .  Address 

CO., NEW HAVEN, CONN • •  U. S. A. 

H U B  
will keep you posted on 

Automobiles. 

Potato digger, \V .  & J .  Hellthf'I" . .  
Pressure reg u la t ing apparatus,  .J . H.ogpl' , 
Pressun' regulator,  I. .J. U r i lTIIl  . .  
Printing lllu l'h i lll' ink illg' nW('halli �lll , K .  

�olllltag . . . . . . . . . . . . . .  . . . . . U75 , U:.!-I 
Printing P l'('SS p l'oteetol" ,  '1' . C. I)I'X1"I ' I' . . .  tiT:\ } ::!!.) 
Propelling ami steerillg a pparatus,  vPHs! ' l,  

H .  C .  Vul't . . . . . . . . . . . . . . . . . . . . . . . .  . 
Propelling ll l'chunislll, bout, (; . F. Hr.raH . .  . 

Propulsion device, steam, P. It. Hockseh . . .  . 
P ulll'Y or sheave, \\' . 'V . � t .  J oh u  . . . .  . 
PUlll V, U. G. (�u.,· . . . . . . . . . . . . . . . . . . . . . . . . .  . 
PUlll P cap, A. Gustafson . . . . . . . .  . .  
Pump operating upvice, C .  B.  C rawford . . . .  . 
PUlil p illg aplJUl'utus, Durn & �l a l'cellwL . . . .  . 

PUHeh and shears, cOLu lJlll u t ioll,  B. K 
'rakk" l1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

H7G , 178 
07-t- , UUt  
ti74, 8U7 
tj75, ;1UH 
(j7::' , UU:.! 
U7;'), :.! l O  
ti7f, , :.!(i7 
li7G,:t'!(j 

A t news stands or by mail, 
25 cenU1. Six months' 

s u b8cri pt i ol1 $1.00. 
'l'H H:: H U B. 

Uoom 6, 

:>4 M u rray St . .  New York. I 
H a e e  h o r s e  tltul'ter, J.  �IU1l1ezlln . • . . . . . . . . . .  

!tail unlcP, .J . E. li- ruhalll  . . . . • . . . . . . . • . . . . .  

H.uil  joint,  L. (t .  Hl'ud . . . . . . . . . . . . . . . . . . . .  . 
Rail joint,  K l'l:lsbuwitz & CoglIc . . . . . . . . . . .  . 
1:tailway crossing, J01l 1 1 800 & Fry � l'eiS8llt ' )  . .  

G7f' , :.!G--l 
li74, !J7.-) 
U7f) , U4U 
U75, H i7 
tilT), :.!:.!;:) 

1 1 , H 1 U  
1)7'-), O;�S Hailway, elct: t l'ic, P. Farllsworth . . . . . . . . . .  . 

Hailway, ele c t l'ic, �. B. Htt'w'1l't, .J r . . . . . . .  . ���,��� YO UR l{.ailwuy juiut,  },', 11. \'" ul'kmall  . • . . . . . . . . . .  BICYCLE l{aihnl,\' sigllal, \V. D. Fa rrell . . . . . . . . . . . . .  . 
Hailway sigllal,  ele e t l'ie ,  \V. H. COlll lcil . . � .  
lta ih\"uj' switch,  J .  It. Howles . . . . . . . . . . . . .  . 

li , a, :.!:).) 
G75, :W;) 
H7;), Ot-)(j 
074,HGG 
tW-t-,U(.t,.., 
ti7-t-, Ut-J:J 
GIG 0 1 0  
G7G :OO:J 
67-l,D:.!2 
U75 , 3:.!4 
G75, 175 
U7-l, 9 1 r)  
U7G .U30 
li75,17U 
674,D12 
675, 21."; 
(Wfi , : n U  
674 , 88 \  
U7G, 202 

"0  LOS"  C A S O L I � E  
E N G I N E S 

AHE H.El\IARKABLE FOH 

S I M P L I C I T Y  
A�D 

E C O N O M Y  
Tn·ue. jar Prices. 

H.ailway 8witeh, J. H. IIUl'tmull  . . . . . . . . . . .  . 
Hailw .. ,r switeh,  F. G. PellllUck . . . . . . . . . . . .  . 

Railway switch,  automatic,  C. F. Luther . .  . 
Railway t i e ,  H. \V. l·�ltzl'uth . . . . . . . . . . . . . .  . 
ltuvelin,t; machine, ( ; .  J. KoehL . . . . . . . . . . .  . 
Razor stropper, J. C. Cottie . . . . . . . . . . . . . . .  . 
Reach stift'ener, \V. B. Stuver . . . . . . . . . . . . .  . 
Register, J. II. Giurth . . . . . . . . . . . . . . . . . . . .  . 
Rein holder, C. S. "'atkills  . . . . . . . . . . . . . . .  . 

Rendering apparatus, C. \Vacker . . . . .  � . . . .  . 
Revolving chail', J. �� llelllwckf"r . . . . . . . . . . . .  . 
Rifle, maga�ine, .J. Hylal'd . . . . . . . . . . . . . . . .  . 
H,ock dl'ill ,  "'. S. Bo)·tl, :�rd . . . . . . . . . . . . . . .  . 

Rock dl'illiIlg IIlac-h il lt-',  ::\1 . :-;hnstpl' . . . . . . . .  . 
Rock drilling m<lchi lH' . L. Dllrkt't' . 
Rolling sheet lLll' t a l ,  ( , .  D:lvie s ,  . . . . . . . •  , . . .  
Rotary eugine, \V . .:\1 . Holl'man . . . . . . . . 
:Sund vox, C. B. Pal'k� . . . . . . . . . . . . . . . . . . . .  . 
Sash loci..: ,  D. '1' . Brown . . . . . . . . . . . . . . . . . . .  . 
S u shes, means for seem·jug wiJldow glass i l l ,  

A. 1\1.  \Yh ipple . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw, A. L. JOSlyll . . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw filing machine, .J. II. Strat toll . . . . . . . .  . 
Saw gUUlUlt'I', C. Channel':\' . . . . . . . . . . . . . . . .  . 
Sawmill,  (; . g. Smith . . . . . . . . . . . . . . . . . . . . .  . 
Sawmill carriage, B. E. :-.;prgeall t .  . . . . . . . . .  . 
Saw set ami gnll1ml'l', oJ. 1 .  Nt '\\·IHlI'I-;" • • • . . • . .  

S a w  8(>t aud gnlluuillg machiIH',  .J . I .  N e \\,-
bU l'g . . . . . . . . . . . . . . . . . .  . 

Saw shiftet· for gang edgt ,l's,  1'OWI'I', J<J. 

(��; ,��� 
h , .), �kh� 
1i7r>,2sn 
U7!J, 2G:.; 

Christellst'll . . . . . . . . . . . - .  . . . . . . . . . . H74 , :JU7 
THE ELECTRIC HEATER. -A VALU- Scabbard, (; .  It. SilllllOHS . . . . . . . . . . . . . . . . . .  675 . 2�2 

Vsinv �atnral Gas, 
( 'oal Gas. Prod ucer 
Gas, and Gasol ine di
rect from the tank. 
1 to 10 H. P . •  act "'al. 
The Springfield 

Gas Engine Co. 
21 \V . "Vas lliugton 8t 

Springfiel<l, O .  . --- -----
F O R F I N E  "W' O R K  

Scalf', weight and vl'iet� indicatillg,  A. U .  
Smith . . . . . . . . . . . . .  . . . . . . . . . . . . . .  674, 88:1 

SC'ref' u .  Spe Fly and inspet S(·1'(' l ' l l .  
Screelling pulv'P l'izNl materinl,  appan\tus 

for, '1' .  A .  E(lison . . . . . . . . . . . . . . . . . . . . . . 675, 057 
SCI''''''' drivel' and hohler, "" . S .  Mallard . . . . .  675, 22!J 
Seal lock, G. R. gdg·'ll" . • . . . . . . . . . . . . . . . . . . .  674 .911 I Sealing and s tampillg t-�nvelops, mHchille for, 

.--\ . F .  Rohf'J'ts . . . . . . . . . . . . . . .  R7o, 1 1 1  
Sectional cast' ,  E .  E .  Raker . . . . . . . . . . . . . . . .  67i), l kR 
Separatol', F. Hanson . . . . . . . . . . . . . . . . . . . . . . 67n,276 
Sewillg lllaebitw eahind, K llJl(Hz & l<Jibt�ll . 675, 283 
Sewillg m achine drop stal ld,  F .  F .  �avagt' . . .  l)7fl,071 
Shade hl'ackt't,  \vindo\\', n.  R . .TOlH'S. . G75, 220 
Shade hang-PI', witHlow, \Y , .J. Seh n l t:t, . G7G. 1 G9 
Shade roller, E. �\. . Quillh,\' . . . . . .  (j7G, 1 10 
Shadp 1'0111'1' hl'<ICkd, S, 1'1',\'01' . . . • . . . . . . . . . .  ()75, 2B7 
Sba rpellt'r for ('utl p1'.\', / , t t' , .  Sm ith & 1I 1l11 . . .  (-)7.'),021 
Shedding IIH'chHllism . n .  \V. Schaum . . . . . . . .  G7r), 07:-� 
Sbell cutting' machint' o  E. 1 .  K idd , . . . . . . . . . (;75,354 
Shipping east',  B .  L. SWOpt' . . . . . . . . . . . . . . . .  675, 1 4::t 

No machine on the market can e!lual Shop, volta ie, N .  E .  PhilllH'Y · · · · · · · · · · · · · · ·  675,292 

our No. 00 H and UenclI lUilhng Shoes whilp being blackplIcd, device for 
llIachine with two speed counter. holding, II . L .- G a rdner . . . . . . . . . . . . . . . .  675,274 
Spindles and bearings of hardened Slag in i t s  molten sta tl',  t l'ea ting blast 
and ground tool steel. Arranged to furnac(' ,  A .  D .  ElhenL . . . . . . . . . . . . .  ," . . 67f), 205 
take same size chucks and other Slotting maehine.  F. 'V. Talllwtt- ,,'alkol' . . . 675, 255 
Iltr..achments as fit mouth of bench Smoke anti spark eonve.r�,r, J .  C. Dilling-
Jath e spindle. 'l'raverse movement h a m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 67[1 , 1 50 

675 , 1 05 
1174 , 984 
675, 2�n 

of table 7 inches. Ful1er descrip- Smoke house, J .  F. Oberle . . . . . . . . . . . . . . . .  . 
tion in free illustrated booklet. Snell book hook,  G. L. Plnrnle.\· -. .  . 
I'ratt & Whitney fompany, Iiartfl>fd, Conn . Sole leveling j ad<. F'. D. Nieholsoll . .  

New York. }:-:t)-l:,"': Liberty St., Boston. 1+1 Pe:lr! St. SOU l� . 
r���1;�;�11� . . t�l�(� . �·���·

oducing . . ���¥5:'�;��: 675, 3:J2 Buffalo, 
�hi·l�f�t�Sl�a�IJ� �,�l�r���'t' Age�;�.��fh� �o����:

h 
C
l
i
n
t
on St. Speed cont1'oll('1' for vertical hydraulic m a-

ehinps, I. H. Yt'llIl . . . . . . . . . . . . . . . . . . . . .  674, 889 

Pick a Perfect Pencil 
One with a H dependable " point, a uniform grade-one 

that draws a clear, sharp, well-defined line. and to do 
this you will have to choose 

Dixon's American 
Graphite Pencils 

tb e best made l e a d  pencil in any 
country. Hard, soft or medium. 
Suitable for all purposes. Archt
teets, draughtsmen, clerks, report
ers. etc. , find them a boon. 

Spt:'pd l i m itiHg tneantol, safpty, G. 'V. Hen-
ricks . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  67fi, 3fi1 

Spring tpeth, tool for s(�tting and removing , 
,J. MacphaiL . . . . . . . . . . . . . . . . . . . . . . . . . .  674,926 

Stacker, pneumatic,  O.  A. Jliekelson . . . . . . . . 675 , 3 131 
Stacker, straw, C .  L. Sho('maker . . . . . 0 • • • • •  67fi, 2GO 
Starching maehiul', (J-. H .  Bi shop . . . . . . . . . .  674, 9H5 
Static machine, H. E .  & H. F'. Waite . . . . . . .  674. 890 
Sta.'· s ,  machine for making dress, A. Col-

tou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Steam generating apparatus, H. D. Pownall. 
Stf'am generator, A .  Thompson . . . . .  , . . . . . . . 
Stppl, apparatus for thl' rnllllufHctnrt' of. 

Ilt'sk(--'tt & JOllf'S • • . . . . • . .  
8t(>l:'I, mantl.factllring, Heskt'tt & .Topps . .  
Stew pan,  G. 'V .  Dowell . . . . . . . . . . . . . . . . . .  . 

Stoves, means for cleaning hot hlast, !tit-h-

674. 9GO 
()74, n:3D 
67;; ,074 

675 , 2 H l  
(i7r,,:�2!) 
1:;74, 907 

a rds & Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  H7fi , 24ll 
Straw uurning furnace, G. F. COll1lt'r . . . . . . .  674, DU8 
Submarine operations, apparatll s for, C. H .  

Bro\vn . . . . . . .  0 • • • • • • • • • • • • • • • • • • • • • • • • 

Surgical appliance, "r. C. Roush . . . . . . . . . .  . 
Surveying instrument, "' . I�\ 'Vidmayer . . .  . 

G7fi, 1 2ti 
675,017 675, 122 

Send 16 cents for samples. 
double tbe money. 

Worth Survpying i n struments, veruier for, C.  L. 

JOSEPH D IXON CRUC I BLE CO. ,  Je rsey City, N. J ,  
Th� utmost Hecisinn 
in gril!dill� ��ups and 
cones for Automohile.'! 
and Bicycle� is obt.liu· 
ed by using t,he 

N E W  
. ,  R IVETT " 
PAT E N T  G R I N D E R S ,  
For particulars and catalog'lle, address FA::\EUTL WATCH TOOL 0)., TlHI�IITO:-';, HOST(I:'\'.  :\TA>:;';. 
�Iakl.!l'.'! of thl' C'elehrated " Rivett " 

Precision Lathes. 

Bunding Edition 
Sci�ntifit Jlm¢rican 

llIO NTHLY, $2. aO PER ANNUlll. 
SINGLE NU;UBERS, 2 .. CENTS. 

Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675 , 189 
Teeth for exhibition, mounting artificial, H. 

D .  Justi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675,044 
Telephone circuit systPIl1 , I1J.  }1-' . li'rost, 

(i74, 8<l0, <l74,861, 674, 964 
Tf'lpphone switchboard, E. F. I�'l'ost . . . . . . . . . 674, 802 
Thill o r  tongue coupling for vehicles, G. Y .  

Mc;,\-Iurry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674,871 
Threshing machine feed(' l', automatiC',  'Yo I • .  

Skeel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675, 302 
Tile for floors, walls, ctc. , _K  '1'.  Bates . . . . .  67fl, :H4 
Time and \vage indicator, J. '1'. Rice . . . . . . .  675,:341 
Time recorder,  workman ' s ,  C. E .  Dellen-

barger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675, 32[1 
Tin or container for inclosing IU'PSel'vf'd 

foods, provisiolls ,  etc. , A. "'. l\1acon-
ochie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67fl,357 

Tire and making snme, pneumatic, Palmer 
& Rcrl'odin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675, 1 64 

Tire, vehicle, A. de Laski . . . . . . . . . . . . . . . . . .  G75,06-1 
Toll apparatus, registering, Handy & Hos-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tool holder, J. Armstrong . . . . . . . . . . . . . . . . .  . 

Toy pistol, Adams &. Simpson . . . . . . . . . . . . . .  . 

Tramway switcb, Schinzer & Goldfarb . . . . .  . 
Transmitter a rm ,  J. F. C raven . . . . . . . . . . . .  . 
Trolley '''lweI, H. 'V. Sm i t h  . . . . . . . . . . . . . . .  . 
Trunk lock sectional cup, O. Rangnow . . . . . .  . 
Trunk strap, Stolleman & "'hite . . . . . . . . . . .  . 
T I'llSS, H. H. Gf'rhnt·dt . . . . . . . . . . . . . . . . . . . .  . 
Truss, hernial, F'. E . •  Jackson . . . . . .  0 • • • • • • • •  

Truss, hernial, H .  '1'.  Erneis . . . . . . . . . . . . . . .  . 

Tube ends, closing', H. Callaway . . . . . . . . . . .  . 
Tube or pipe coupling, E. A. ROYIlP . . . . . . . .  . 
TUlllwling- rlpv icf", W. S. l\-facHarg . . . . . . . . . .  . 
Typr>\\Titing' lllHchinp, .r. .r. (j rpen . . . 674, 966, 
TYPf'\\'riting machine card holdt-r, H .  H .  ])u 

675. 21 2 
675 . 1 84 
67fi , 3 1 rl  
675. 247 
f.i7G. OR7 
675 . 1 42 
f.i75, 1 :�8 
H7-l. RRl 
fl75. 20X 
(;71) , 00G 
H75, 1  �n 
f,7-l. nO:t 
f17,i). :-tW 
()7f). :�5G 
f.i7-l, 9n7 

The BUILDING EnITION for 1901 is  the handsomest Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Umbrplla.  �L A. Bohm . . . . . . . . . . . . . . . . . . . .  . 

f17r.. 2fiR 
675. 1 ·1.�  
675, 042 

magazine i n  the United States. It ha� many new and 
important features. Send 25 cents for the March 
number, and see the new departments.  The 11lustra
tions and cover are more attractive than ever. Send 
for • •  Are You About to BUil d ? "  and be convin ced. 

NEW DEPARTMENTS. 
Monthly Comment. 

Interviews with A rchitects. 
N e w  Books. 

New Building Patents. 
Notes and Queries _ 

Digest of Current Articles. 

M U N N  &. C O . �  
Publishers, 361 Broadway, New York. 

Urinf' tp8tillg' apparatus, .T. Hf'phul'n . . . . . . .  . 

Y a lvf' , a i r  hrakf" Vl'Pssnre rf'ducing, E. G .  
Rhortt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Vn lw' or tH{I ,  H. A. "'ood . . . . . .  , . . . . . . . . . . . 
Valvp RhiftinJ! df'vicp. C. E. Ff'lt . . . . . . . . . .  . 
Va llOt' hlll'ning apnaratns.  R. n. Smith . . . . .  . 
V a u l t .  gTHVP. J.  'V. Brandenhurg . . . . . . . . . .  . 
Vphir-If', L. O. StPVPl1s . . . . . . . . . . . . . . . . . . . .  . 
Vphiclp ellshioning dpvicf', 'V. R. (-;.1'N'n • . . •  

Velocipedf'. if'P, Rlom & Nordquist . . . . . . . . .  . 
Vise, hench . IVr. G-. Lf'wis . . .  , . . . .  , . .  675,097. 
Vote l'peoriling IDnchinp . . J. H. ::\IaJlflf'1' . . . . .  . 

vV agon dump and elf'vator, portahle, O. E.  
"-"agner . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  . 

'Yagon. dumping, C. Carron . . . . . . . . . . . . . . .  . 
�r a[!'on. mail,  G. F. Dp G root . . . . . . . . . . . . . .  . 
\Van. concrf'tp building', H. R. Palmer . . . . .  . 

'�Vashing machine,  R. H. J. Rhodes . . . . . . . .  . 

'VaRh i ll g'  machinp,  E. �r. AI1Pll . . . . . . . . .  _ .  
'Vashing machine, H .  F .  & R. H .  Staggs . .  . 
"'atl:"r indicator, Vo1tzow & Jurgens . . . . . . .  . 
'Vater meter, L. H. Nash . . . . . • . . . . . . . • . • . •  

f17;'), 2fi 1  
f17fi. : n 2  
fi75 . :�27 
674 , 0--1-1 
(-j74 , �)00 
675, �(1O 
H74 . fHi4 
674, 904 
fi75,Of)� 
674. 869 

675, 1 1 H 
674, 959 
m5. 088 
(174. R74 
674. DR8 
fi71'\. O::n 
fi7!l . :�05 
675, �07 
675,101 

ENC I N EER 'S LICENSE llIECHANICS, ENGINEERS, 
• FI ltE1UEN, ELEC'l'RICIANS. ETC. 

40-page pampblet containing questions asked by Examinmg Board of En�illee
. 
n;. 

S E N T  F R E E .  G EO R G E  A. ZELLE R ,  Publ isher, R o o m  .. ':�: tt
O

'(j&o�r�: Street, 

The 
WorLd's 
Standard 
among t imepieces is the 

E L G I N  W A T C H  
because of its accuracy , durability and perfection. O v e r  eight m i l lion Elgin 
watches ha ve been made in the past third of a century-a greater number than 
any other factory has put out i n  the same period of time, M ade in all sizes 
and cased to suit. Sold by Jewelers Everywhere. 

An E1a:1n W atch always has the word "EI,:lll" 
engraved on the works-fully guaranteed. 

Send for free booklet"The Ways of a Watch." 
E LC I N  N A T I O N A L  W A T C H  C O . ,  E LC I N ,  I LL. 

e\\,\'\u'\\ 1\OO\<. - BA R N E S '  
}f B C of tbt tdtpbont. N EW F R I CT I O N  D I SK DR I LL 

A PRACTICAL TREATISE. F?R L IGHT WO R K .  
Price $ 1 .00, postpaid t o  any address. Iful'lo rlll(.'�e f;<rl'ut Ad"\-' uJltu�(,,!iI :  

A n  up to date, comprehensive hano- ���)I�J��
e
:�r l�tl:f�::J�1�)�:�¥2y i(;���'!�;��:,�I?�� �a�� )��O�r�\d\����J 

hook Oll the construction, th eory, care to I ! l' i \·e. w i th e1lual safety, tht' slIIallest or largest dri l ls 
and Iuanagell1ent of Telephones and wit.lli n  its rang-e-a wonderfu l  eeolll)�ny i I !  time and gri,at 

their  appliances. saving III dri l l  breJfkag-e. U:1r Semi f()f calalogue. 

THEO .  AUDEL  & CO . ,  ? u b l ishers W. I'. & JNO. nAR�}:S CO., 

63 _Fifth Avcnu{', XE\" Y ORK. 1999 Ruby so,treet., Rockford, 111. 

LIst of contents sent upon request. 
----

N ew M icroscope fo r N ature Study ADDITIONAL CAPITAL 
S U P P L I E D . 

Cbarters Secured in any State. Stocks and Bonds 
Underwritten or S01d under guarantee and on com
mission. Good Inventions Marketed. Cash furnished 
for any good enterpris�. 

D A N IEL ,.. &:; COjU PANY, Bankers, 
6 Wall Street, New York. 

Also Lond on, Philadelphia, Boston, San �'rancisco. 

and for use in tbe Ex anliuation of OJ'es, 
lUetals, Wools, Fibl'e� ete. 

Q u een  A c m e  No 6 witb 1 Ocular an d 
• 1 in.  objective giv

ing power of about 100 diameters, l set of 
12 prepared :slides of insed par!,s and otb er 
interesting speCimens, all in case, $16.00 � Ask 'y()U')' nea1'est Optician jor it . 

Q U E E N  & C O . , I NC. 'Idi ••• Optica1 and Scientific Instrument Works. 
Wnte JOT ctrcular. 1 0 1  °a�hF'rit'hnl ��:', ��!!"Y

o
��: 

I PA Y THE FREIGHT�-111111111111."'" 
WI LL S H I P C, O. D. to any Station in the U. S. for 

THE "WILLARD STEEL RANGE" $2 5 
���e� ��J;ill�Ll�d��e�17;J!1.2�!fg��1�OO rl
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GUA R A N T E E D  TO B E  A S  ItEPRESEN TEU. Write for free descriptive 
circular15 and testimonials from parties in your section who are using one. 

W M .  G. W I LLARD, 6 1 9  North 4th Street, ST. LOUIS, Mo. 

BICYCLE 

�8u U S E  G R I N D STON E S  P �UU�I 
If so we Can supp ,y you. All  sIzes :I: OI L-SMELTER-MINES 

���;li:,' �;�ct�
d

R���ri',��'r'.e�� ,:\�,;;�Y: :I: DO U C LAS . L A C E Y " CO. 
specialtyof selectinl! stones for all spe- ! Bonkero'!', Broker!i1 Fb,('ol Agents cia} purposes. ;aT' Ask for catalot;Jue l\lembers N. Y. Consolidated sh){l Exchange :lnd Los AngeJes, 
TI CI EVELAND STONE C O  Cal. Stock Exchange. i Ie • • 6 8  BROADWAY and 1 7  NEW ST . ,  NEW YORK.  2d  F loor .  W i l s h i re .  C leve land ,  O .  

of¢ g�i.,il���dg;:��,!� ��'::�':Jg'a�� Y;':,.� 
REPAIRING THE of¢ listed, Onr Speeialty. � TIRE • - of¢ I Booklets giving our successful plan for realizing If. Mending of Sm�! e  �lube r['lres. - A  practical artlCle i l l l1s- oI¢ t b e  large profits o f  legitimate mi;ling, o i l  a n d  � 
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g 4¢ smelter investments, subscri ption blanks, full • u.h " jOO .&I. partIculars, etc., sent free to any mterested on 

: and the use of puncture banus. 9 illustratIOns. Con- -.yo apphcatlOo . tained in SUPPLEl\IE�T 1 1 H''''! . Price 10 cents. For tiB RANCliES- BostOll Ph iladelphia. Chica.go. sale by M unn & Co. and all newsoealers. Cleveland, CinCInnat i , St LOUIS, Hartford and � 
New H aven, Conn. , Pl escot r .  A ri z . Los A ngeles. • 

GRE ATEST GRINDER OaI. ,  S t .  J obn. N. B.,  Montreal. 'l'oronto, and i " I J�()ndon, Englall d. 

-----ON EARTH ! 9""99"9"9""�99 
3,000 revolutIOns per mmute. E'oot motIOn I only. On\} person ean work it. Sim ple,  efl'ec- '�' 1 
tive. speedy. satisfactory. Just the Lb ing for I all edJ.:ed ton Is. !'Iuch as knives. scissors, dril1s, " 
castings, etc. A boon to black�miths, bicycle 
repal :-men, butch ers, farmers, mechanics, 
:����sl.

er
�veI1eb,;1�1'�or 
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Emery w h eel of �lJe highest gra de. ,"V ar-
ranted to grind tWICe as f�st as any grindstone _ 
wIt. h h alf the energy. t:5crews to floor and -
wall .  Easily fixed anfi detached. Price $6.50 each. 
Crated for shipment. 
BU FFALO SPECIALTY MFG .  CO" Buffalo, N .Y . ,  U. S. A' I 

These Boilers are made of fire 
box steel . which has a tensi l e  
strength o f  .15.000 pounds. A 
doub l e  butt str a p  seam is used. 
']'he bottom end of sh eH i s  flang
ed to take tJat hea(� _ 'l'his fl ange 
also take� care of d i fference in 
expansion between shell and copper t.ubes. Each boiler is  
tested to tiOO pounds C. W. P. 
Can also furnish < boilers with 
seamles� cold drawn shel1. 

• • • EVERE'l'T, llIASS. 

ELE CTRI C' · · F O U NTA INS  . E L.ECTR lf�o����I�lfttlpPLY C'" 
, 1 1 2 0  R EAL E·STATE TRUST BLDG. ,  

PH I LADELPH I A , PA . 

OLGA VENTURA OIL COMPANY 
P U M P I N G  PLANT B E I N G  E R ECTED O N  O U R  F I R ST W ELL.  

lo��t�dCY::,rt�
y

vgl;nh�r�
c

�18tg! ��c�:��tO����g:i a.?���a'j,I
I�'!'l��� I�Tt':.�nf iio�!:m �:!d�h':,.�'�: 

productive oil region in California. and surrounded par value $1. 00. Don't wait ; order at 
by s o m e  of the heaviest produci ng w e l l s  in t b e  once. 
�ig��' nJ����;O?al���

d 
��Jlu�e�iPaadj��� ]���s l:�a ele�i�Ne��a r! ���tT�i�;a�:r�l �r.���t�����:: 

controlled by THE OLGA VEN'l'UUA OIL C OM- profits that are being made i n  C aliforllia PASY. rrhe Union O i l  Company pai d $600,000 in Oil. 
dividends last lear. 'l'he Pacific Oil Company. 'I'he price will soon be tTreatly advanced. Buy 

di�?��d��d \L)�e 
o

�� ��s 
o

���is b�'�sP���d$���T'��� �:i� �v��!: 19��e� ave the opportunity to i!et it at 
than $1.000.000. Proceeds to apply in furtb er develo ping and ope

The Superintendent h as bad a large and success· rating our weils 
ful experience in sinking and operating Oil Wells. Iho·ther injormation and prospectus on application. 

O L C A  V E N T U R A  O I L  C O M P A N Y .  70 S T A T E  ST R E E T B O STO N ,  
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JUNE 8, 1 90 1 .  J c itu tific �tutticau. 
The Search 

for Work 
T h e  man who can d o  somet h i n g  
better than anyone e b e  doesn't 
s e ar:; h  for work. Empl oyer,; 
w'arch for him. We teach the 
t heory o f  en gineering and t he 
t.radeli to men alrea,dy at work. 
Thou�.;ands of our students have 
secured a 

S a l a ry- R a i s i n g  
E d u cati o n  

t n  Mechanical ,  Electrical. Rteam, 
Civil or Mining Engin eering,  
Chemb;try ; Architecture ; Plumu
ing : English Branches.  

When writ i n g  state subject in 
which interested. 

Int.rnational Correspondence Scbools, 
Box 942 • Scranton. "11. 

E LE CT R ICAL  E N G I N E E R I N G  
TA U G H T B Y  M A I L . 

\Vrite for onr Free Illustrated Book. 
" CA N  I BECOM E AN ELEC� 

TRICAL ENGINEER ? "  
\\'p t .. [\('J1 Eledrival EII�l ll�niIJ )..!;. E

l
l' ! t n c '  Li),!"htillg, El.'dl i\ ' !{fl lhl a.I"", \[t'('h"llil'al EII).,(i l ll"t'rill).!", �1t'�t l ! 1  EIIl!;iI l" " r l l l :: , \ I t' dl�tll k a l  IJra\\ ing, at �-our hU1 l1t' b y  m a i l .  

�::J�il':��:I! l� !I)(�':� I�) '\'I<;�G�i � 'E��! �'tll �I� 'l;I�Fi: T E, 
I h-' I 't  . . 4., 2--l()-2-t� "". �8d !'!ot.� � (' w  York. ------

Water meter, .J. A. Tilden . . . . . . . . . . . . . . . . .  . 
\Yat(,)' wheel g-OVP1'llOI', L. O. Goodwi lL . . . . . . 
\\'avp lllotor, .J. .1. (i- r u ff  . . . . . . . . . . . . . . . . . . . . 
\\,putiwr strip, dool', R, S, Higg iIlS . . . . . . . .  . 
\Yt'l) :-;littillg' and \vllHiil1g' a ppa ratus , .1 . P. 

.T("1Ip1'is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
\\·pighinA' mach ine,  coin eontrollp(} , L. \Y .  

l�ald\vin . . . . . . . . . . . . . . . • . . . . . . . . .  , . . . . 

,Yp i g'hing machine, coin opf>l'att'd, L. ,Y o  
I�ald\vin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

'VPighillg maehine dial, coin cOJltrollt'd, L. 
\\r. Bald'\Tin . . . . . . . . . . . . . . . . . . . . . . . . . . . 

'YIH'('l .  Hpt' Fifth whpel. 
\Ylwel, H .  ,Yo Lovpjoy . . . . . . . . . . . . . . . . . . . .  . 
\nwplwright mHchillP, ",V. Rhoups . . . . . . . . . . 
\\'hi:-;t t 1':1 ,\' ,  dnplieatp ,  .J. V.  Pratz;llP1' . . .  , . .  . 

\\Tnlow, C .  �dlOfipld . . . . . . . . . . . . . . . . . . . . . . .  . 
,,'ilHllll ill ,  E. \Yarr('ll . . . . . . . . . . . . . . . . . . . . . .  . 
\ViudIIl ill ,  J.  SellPulH'el.: . . . . . . . . . . . . . . . . . . . . 
'Yimlow dt'aIlt'r, P. l-t. ('um ming . . . . . , . . . . . . 
\\'iJldo\\' fl'anw and sm�h , (i. Pullanz; . . . . . . .  . 
\\,iIlllow serp("n , I�. R. Crocker . . . . . . . . . . . . .  . 
,Y h'p ('a1>l(' . J. H. Stone . . . . . . . . . . . . . . . . . . . . 

\\'ood gl'a i llill� mac'hillP ,  H. "�. Augustine . . . 
\\'ood to fibpr, rnachhw for rpdncing, 'V. H .  

( ) l' r  . . . . . . . . . . . . . . . . .  ·
· ·

· ·
·
· · · · · ·

· · · · ·
· 

'Yool washing m:lehilw, F. G. Sargt'nt .  . . . . .  
'Yrl'uell, G.  Johllsoll . . . • • . . . . . . . . . . . . . . . . . . •  

DESIGNS. 

n75, 1 4f, 
(l7f), O ! H  
(173, O;�n 
()7.) , i )(�r. 
()7-l , H I D  

.l7,), O�O 

fi75, 07H 

fi7fl, 2:1H 
07;'), ()(-ln 
G70, UOB 

Apron , I. Kenny . . . . . . . . . . . . . . . . . . . . . . . • . . . .  34, 500 
Autolllobile ll llclel'franw , a. 1\1 . \Yplls . . . . . . . .  34 , G7S 
Bt'arillg's, In'ass for ear axIl', G. A. ',"ood-

llian . . . . . . . .  , . . . . . . . . , . . . . . . . . . . . . . . . . . 

Bt'ypl eHttpr, I<J. H. �tiJlll'sOll . . . . . . . . . . . . . .  , . 
Bookcusp, P. ,\�. Cu 8h'I' , . . . . . . . . . . . . . . . . . . .  . 

Box, C . •  \ .  'l'utmn . . . . . . . . . , . . . . . . . . . . . . . . . . . 
Box blank, fold ing , C. It. Boss . . . . . . . . . . . . . . 
Rridlt' l)it, ( L  ,Yo  U l':1VP8 . . . . . . . . . . . . . . . . . . _ . .  
Buckh' piPt'p ,  'V.  Fl'PpllHlll . . . . . . . .  , . . .  ;;-t..GH1 , 

R O S E  P O LYTE C H N I C I N STIT UTE 
Cal' 

tr�),UI�i.1
l
1�: ,�����y{l�I:�

i
�
l
.
g . .  �l �·�l� . :�J�· . . t�l�

t
.O.I.�

l
�l.- :;-l, g�� 

Claphoal'd rnarkPl· . R .  Conway . . . . . . . . .  , . . .  , .A, abS .A College of Engineerillg. ):1echanical.. El ectrhml , Civil Engi neer ing ;  Chemical ('()ur"e� ; Arehitecture.  Exten
�i v t'  .. hops. ';\Jodernly p q u i pped laboratories i n  all del' I rtmentH. I:<�xpenses low. mlh year . For catalog, 
ad<lre�:s C.  L. )f l� E:--; , Presid ent, Terre Hante, Ind. 

ClockR, nUll'king k<,y for wutdl lllPll ' !,\ ,  . ' L  � (,\Y-nlaH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Color :-;i"urly <-h:1rt, K. F. �111l'I'a)· . . . . . . . . . . .  . 

Cot tOIl 1hl11 sOllVPUir, E.  C. "-�al'(l . . . .  , . , . . . . . 
Cyele fnuJlP l'par tl'iangIl:', CL D. 01'1'('n . . . . .  . 

ACETYLENE GAl::; .<-I\ND CARBIDE OF n����·I{�J
l
;�II::::1

1
;fta1�

a
Il\

'
1·Ht�I·( ��.�·t1I���\���l!l ' &. 'If'()�)i;(:l'� 

:�4,!)G:1 
;{-l,:1!)2 
:�-t-, 55n 
;�-t-. G7!) 
:H , GG-t
:l�, G8g 

Cal('imll.-AIl about the Ilew l l l uminant, its qual ities, Engilll." - <-'PIIt . .. . r hpal'ing fr:1nlP, gas. K B. 
ChCllli Rtry, prpSH llre of li q uefactioll , its probable future. C allalwr . . . . . . . . . ' . . . . . . . . . .  , :14. GR2 
experimentEl perfm m ed with it. A llloSt val uable series Fahl'k, D .  ,J . N"amUll . " , . . . , . . . . . . . . . . .  , . . .  :�"l. H()O 
of articles. givin� i n com plete form the parUcular� of F'ul)l'k, R, .J. PP1Pl'KOll . .  , . . . . . . . . . . .  , . . . , . . , :� -! . ()O l 
t h i H  �Ilil.ieet. D etaIls o f  furlLLces for making thf' carbide,  Forge .-.h i m l lt''\·, C. C. 'j\ ,l'willigt'l' . . . . . . . . . . . . :�-t-. GS-l 
ga8 g enerators, gasomet.ers, burners, etc. COlltained in (l-amp ho;l l'tl, B.  C . Brown . . . . . . . . . . . . . . . . . . . :�-l,Gn-l 

��,t��II'Wo,�.\itRl�:� u ��:�P;'��l3�'li Uf6�' 1 ���: (;UlllP dl ip. P. A. Rt,hapff' l' . . . . . . . . . . .  :�4,r)n:; 
I n ;� ;) , t n :I �, 1 U .} 7 ,  1 4 ) 64., 1 0 7 1 , 1 n 7 �, 1 0�:':.  g�i(��� ���

'
;;�;'l'� ·IT�

Y
�}�Sl�-ili;'<\�l;l;;·;I : : : : :  �it��� a��:N��b ����l JNt�' . .!W��,d g��: JJ��'10 Hook, P:l':lss. H. n. B" '"'lPll . . . . . . . . . . . . . . . . . .  :14 . fiH' 

cents each, by mail. from thi8 uffi ce. and all newsdealers Kn ift',  pal'ill.l!" . C , T, ])1"1ll<t ]'P�t , . . . . . . . . . . . . . :�-l, :)tl:) 
--�����������--�����-- t����� ��:;i:;l , l��\. .l\Ij,a��rt
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PUIW1' fUl-ltPllPI', F. :K Dp Long . . . . . . . . . . . . . . :H, G(1(J W E L L DRIL�ING :\111 Rieal il1stl'lllllPnt <"H R i ll i( .  F,. ]<]Jm ig('r . . . . . .  :l�, r.G() 
Rlpigh kllPP,  R .  ,Y o  "�l'ig-ht .  . . . . . . . . . . . . . . . . .  ;�-t-,!)74 

M a chines ��g�; �:�:;l
l
a�,.

L
.f, r;:�:;�·��il;:. ·. ·. ·. ·.

·
. ·. ·. ·. ·.

·
. � : : : : : : : :  it1:g�g 

Ovpr 70 Rizf'S and style�.  for drIlling pitbE'r dE'ep or 'l'oy bank , l� . l� . CrpagPl' . . .  , . . . . . . . . . . . . . . . .  :J-t-, GO[) 
shallow wel ls in any kim1 of soil u r  rock . Muunted Tl'immi ll g  fol' lariiPR' nndpl'\ypal' , IT. R ,  TOWll-
on wheels o r  on Bills. \Vitll engmes or horse powers. SPlld'  . . . . . . . . . .  , . . . . . . . . . . . . . . .  :14 ,fiH7 to :�4, :1nn 
Btrong , sim ple and durable. Any mechalllc can Yphklp (·lip. F. E, 'Yil('ox , . . . . . . . . . . .  :i4 , 57fi, :14,!)7fl 

operate ttlPm easily. Send for catalog. Yphkl" fraIll i ' .  motnl'. K R.  (;.:lllnllf' l' . . . . . .  , .  :1 .. l, ll77 

\VI14LIA1US BU,OS.� Ithaca, N. Y. \'P]](lillg lllu t'hillP ( 'uHillg, II. L .  Nhafpl' • . . . . .  a4, 5D1 

Sover Y o u r  R E F R I G E RAT I N G  P I P ES 
with a durable, efficient and cheap sectional covering
t h at i s  light' an a easily appl ied . If it i s  given proper 
care and attention 

N O N P A R E I L  C O R K 
will 
when 
make 
and u:;: 
they are 
to water. dam i )]le,,�  or 
:tit'ost. �o eapill ary 
attraction. SuCCCS:sflll w h Qrever triE'd.  THE NONPARc.lL C O R K  M ' F' G  C O . ,  B r i d g e port ,  C o n n .  

SENSITIYE LABOH ATU5' Y B AL AN C E .  
Wy N • .  Mo,nroe .H opklns. 'This " built-up " lab oratory balance w,l l l  weIgh up to vne pound and will turn with a quarter 0 f a IJo�tage :stamp. rl� h e  balan�e can be made by any amateur skillen in the use of tool�, aljU i t  w i lJ wor� as well a.s a $125 balance . 'rhe article 18  a<W'(yffi
pam2d by d etaIled working d rawi IH!:S s howing various stages of the work . _ Th is article is contained in S("] �j � 
T I F I C  A �lBlt l ('.AY � lT PPLE'[EXT, No. 1 J �4. Price 10 cellts . .  F or sa le �y :\1{T':\" � & Co . . 3m Broadway, New 
Y ork City . or any uooksellp,r or nl?w�dealer. 

E A..G-LE 
Ace ty l  e n e  Generators 

A R E  P E R F E CT.  
Over 1 0 , 000 Mach i nes So ld .  

They are endorsed by every user. 
Send for prices. 
Handso m e l Y  i l l u :strated c Halogue, 
DistricL R e pre:-oen[,ativee all over 

the .vorld. 

EAGLE 
GENERATOR 
COMPA N Y ,  

3 1 9  N .  4 t h  St reet, 
St. Lo u i s ,  1\10. 

The Angle Lamp 
' "  The I�illlit that X ever Fai1� " 

���;.�\B(;�!(J:��1)i�;��h���hl�1):I\�1�i�7�lltl�: ��1�r7;���' ���,l��� \\ 11<'11 Its l'Oll}parati\ B  littl", heat makes it a g-ennine 
11\��

n
l�;;;ny

It lS Ilsed where other lights are illl}losl->ihle, 
!S [: UUEU IHnlE� 

are efJuipped with it to the exclusion of al l  other 
ii·��:��� s���,l���, 1I�:��, i;�:l l:�n�:;��1 ;':��. O�l::;��'�l:i�'itn 
Jight�d and extin)!,"lIi:-;he . 1 as easily as �as, and hurns fllr elg:hteell '-''''ilL" lwr mon/h. It is �1t,,,{)ll1tf' lv safe ullder all conditioll". whkh l>ial'es it ill l'ollh:ast to 
�:l:e S��d[\f(;�lO�:ta�:;��II�l ��,f��(:!

i
�l�;)W��l�O�lllI���;l�� from $1 .flO up. . 

T��F�a;t���,�, ,��AY!r Cig?·, 

TRADE MARKS. 
.\nti8Pvth· local a I lP�thptie , I.I. l�. C r ahH� . . . . . ;�(j, 4H2 
Hoots , Hocks, l'uuhpl' goo(il-l, wool good s, and 

dothiIlg-, (,prtain- lHllllPd, Mishawaka 
'Y(HIlI'n Maunfactul'illg' (�o . . . . . . . . . . . . . . .  3G , 47 1 

BnttE'r,  For('f't C i t�· C I'PHIllt'lT Co . • . . . . . . . . . •  :16 , 47fl 
Clp<ll l ing' atHl polishing solution, T. G. Ho-

j N' . . . , . ,  . . . . . . . . . . . . . . . . . . . . .  :1n.-t-R:1 
Coffpp, S.  K Pi{'l'c{' ('0 , . . . . . . . . . . . . . . . . . . . . . ;W, 47G 
C()ffp!� :llHi (,H\llW�1 fl'uitl-l amI vpg(�tahlcs . P . . . � � "" .... 

�mltll &, �ons , . . . . . . . . . . . . . .  , . . . . . . . . . . . . )() . 4 {  j 
I<'ahriC's, ('Pl'tuin llH lllP(l , ( ; .  "� illi:-; . . .  :1ti.-Hi7 to :W, 470 
Flat warp and hollow warp, 'Ym . •  \ .  ROg"Pl"s, 

Limitpd . . . .
. . . . . . . . . . . . . . . . . . .  :JH, -t-!H t o  :W, 4!1:1 

Flo11 1', ( ; .  L.  Chil(ls & ('41 , . ,  • • • • • • . • • . • . • • • . •  :W. 474 
Fly Pll PPl', T. (;.anlill . . . . . . . . . . . . . . . . . . . . . . . .  :;6 , 4�H 
Food. d l'it'(i and IH'PI:H'l'VPlI, Griffin & Rkplle;v 

('0. . . . . . • . • . . . . • . • . . . . . • • • . • • • . • • . • • • •  :16, -t-7;� 
Limp, .J .  B ,  �\JlaI1ll-l . . . . . . . . . . . • . . . . . . . . . . . . .  :�n . 49( )  
Lill inH'll t ,  II. Patch CI l . . . . . . . . . . . . . . . . . . . . . . .  :W, 47H 
-:\lpdieill<l l  and toilpt J)l'eIHlratiolls , c{'l'tn in 

nampd, -:\Iieroha llf" �l('dical Co . . . . . . . . . . .  a6, 4RO 
-:\lptlif'inp fo!' blood and 1lf'l'VP di8P<lsPs, .r . U.  

Bpll('l'mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . :16 , 47� 
�ri t'l1 , Rl1(>(-'t ,  l\1pil'o\ysky & Co . . . . . . .  , . . . . . . . ;)H , 48H 
PiJlHfortp·s, pte . ,  playing attachmputs for, 

Ludwig & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . :W,-tDJ 
RlIhhpl'. t'Pl'tain nUlllNl snhl'ltancps of tllt> 

n a  t lIrp of, Rta mIn I'd Paint Co . . . . . .  . . . . . .  :�6, 4Sf) 
Ruhht'r . liqnids ill the natn 1'(' of, �bt lld:l l'fl 

Paint Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :{6.4HG 
�t'\\'illg' m aehillf>R allli tlwil' a tt achnH'll tH ,  

hanu,  l<� . •  r .  Ca l'Py . . . . . . . . . . . . . . .  , . . . . . . .  :�G, -H}5 
Shpllae, cprtain nampd, .JarniIH', Rkimwl' & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :W,487, :)(), 4k8 
�hells, papPI' shot, Winchester RE'ppating 

�\rms Co . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  �H,fi01 
Toh:1('('o, Rmoking, Gilhf>rt Bros . . • . • • • • . . . . .  :W ,472 
Toilpt crpam, "-T. J. H�ll'Yf"Y . . . • • • . . . . • • . . . .  :)6,481 
Tpl'llE' vlatp, Am('ricall Tin Plate Co . , 

36,496 to 36, 500 

LABELS. 

" Angora , "  for cannpd goods, LangE', Eteven-
son & G ross . . . . . , . . . . . . . . . . • . . . . . . . . . . . • 8, 423 

"Belmol'p , "  for callIlf'd good s, Lange, RteveIl-
80ll ' & (;r08s , . . . .  , . . . . . . . . . . . . . . . . . . . . • . .  8, 42-t

"ROllllip HIlle , "  for eignrs, R('hmidt & Co . . . . . 8, 422 
" ]) 'La RO,v ' R  I\�rf>nl'h S-IlE'ci1ie, " for a medicinE', 

R .  n .  8('hlott . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  8 , 4 1 4  
"I-mP('tri(' IIt'd-a-Cur(', " for a mediciIu', .T. H .  

-:\lahpr . . . . . . . . . . • . . . . .  , . . . . . . . . . . . . . . . . .  8 , 4 1 2  
"Gf>llf>SPt' li'rpp-RllllUink T a u l e  Salt , "  f o r  salt, 

Gf>IlE'sl?e Ralt Co • . . . . . . . . . . . . . . . . . . . . . . . .  S, 4�f) 
" G i1lgpl' Ale , " for ging'Pl' alp , A. C. Sehll;rlf'r . .  S ,4H i 
"Ha sty Lunch , "  for C011'0P, 0. T. Fraz;l?f> . . . . . . 8 , 4 1 9  
· ' IIirps GingPl' A ll' Extract , "  for an extract, 

(,harlps 11] .  Bi n's Co . . . . . . . . . . . . . . . . . . . . . R , 4 1 7  
"lIil't's LE'tllolHHIE', " f o r  lpml.madE', Charlf's I� .  

IIirpl-l Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 41 R 
"Klorisol , " for a tl isiIlff'ctallt, Smith, Klinp 

l� F l'Pl1ch Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R, 400 
"Lill('olll , " fnr ('oats , A. Hf'rm an . . . . . . . . . . . . .  8, 40(1 
"Lill('olll , " for h ats , �\. IIprman . . . . . . . . . . . . . R , 40rl 
" LilH'oln , " for ovprallR. A. Hf>rman . . . . . . . . . . . R. 40� 
"Lillf'olll , "  for pantK. A .  Hprman . . . . . . . . . . . .  R,4t)7 
"Paypt"t p ' R  l'\P\Y Lifp f O J'  t l w  Hail', " fol' a 

llwdieillf>, G. N. PaYf>ttp & Co . . . . . . . . . . . .  8, 41 0 
· 'PPH l'ly T('pt h . "  f o r  gum, Amprican Phv-

Sh' ! U lll-l ' HupVl;\� Cn . . . . . . . . . . . . . , . . . . . . .  : . 8, 420 
" UP(} CroHK F'PVPl'. ClI rf> , " for a mpdieilw, En-

I'Pi;:a �If'dichw Co . . . . . .  , . . . • • . . . . . . . . . . • .  R,41 !1 
" H<llt "-a t!'r �nan , " for souP . . C. E. Bontf' . . . . 8 , 426 
· ' Ra J·sapal'iIlu . "  for sarsaparill a , A .  C .  8ehny-

1(,1' . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  8 , 4 1· 5  
" 'I'}lP (j·nlll 'I'I1:1t ","l1itpnR thp TE'l?th , "  for gum, 

AIIlPl'ieall Physi cianR ' Rnpnly Co . . . . . . . . . .  8 , 421 
"3-Day Tl air Rpstorf'r. " fol' hair rpstorf'r, S .  

J.  .\llon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 8,411 

PRINTS. 
"Pnn-,\mpl'ican Exposition Souvpnir Pla��ing 

Carcl8, " for pla;\�ing' ('urdH, P,ln-�\.mf>rican 
Honypnir Playing Card Cn . . . . . . . . . . . . . . . . . . �50 

" rrf'IlIlPllt , " for boots and shof>s, Tf'nnf'nt 8hop 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �52 

" Ykhy-CnRRPt, Snnref' A.ndrpau, " for mineral 
watpr, O. Robillard . . . . . . . . . . . . . . . . . . . . . . . .  3fi! 

A printed copy of thp spE'cifi (' a t ion and drawing- of 
any patpnt in thp fOI'Pg"oing' list, or any patent in 
pri n t  i Rsllen. since 1 862, will bE' fUl'nishf>d from 
this officE' , for 10 cents. In ordf'ring vlease state 
the name ann number of the patent df>sirf>d, and 
rpmit to Munn & Co .• 361 Broadway. Npw York . 

Canadian patents may" now be obtainf>d by the in
Vf>ntnrs for any of thf> inventions namf>a in thp forf>
going liRt.  }I'or terms and furthf>r pa l'ticulars 

I address Munn & Co., 361 Broadway, New York, 

ST E E L  P E N S  

The Easiest Writing Steel Pens 
Made. 

Wo rks,  Cam d e n .  N. J. T H E  ESTE R B R O O K  STEEL PEN CO .  2 6 J o h n  St . ,  New York, 

WALRATH CAS & C A SO L I N E  
:E:J N' G-I 'N" EJ S  

From 4 � ()  200 I I .  P. Made i n  one. two, three and fOllr cylinder type. l"he gas cngme t h at holds a volt meter as close as an autom ati c  Rteam engine 
A dapt.e

,
d . to al� power l! url?ose�. stati"nary or J)Oltahle ,  and especi all y 

well qual�fie� fol' e�ectl'1c lIghtIng Guarantef'd to prod uce a first.clas8 cOlUrn�rclal �lght 'Yltbou� the aid of countArshaftR oj' massi ve tly-wbeels. Nea� m. deSIgn , SImple I n  construction, eeonomical in operati on, self
lubrICatIng. all parts I1lterch amreable and acces�i ble. �()/lId for catalog "S. " 
Mari nette I ron  Works Mfg .  Co " Mar inette ,  Wis . , U .  S , A. 
G. F. WH}i� ��LEH. General Sales Ag-ent, Chicago office, 301 1J'isher l),)ld'g. 

I CE llIAC HIl'IES. (:orliss Engi]]p�. Bre",ers' 
RlJd Bottle,'.' JUacbincl'Y. 'l'Hj;] VILTER .ll t<'G, CO., b!¥'J Clillton Street, )lilwaukee. Wis. 

\�w!-�� ! TYPE. W H EE L S .  M O D E L S  &.. EXPERIMENTAL WORK_ SIV,AUMACHINEfty N O V E�T_I_E �_� ":Ofl STENCIL WORKS lao N"SSAU S ;  h .Y. 

MODELS & E X P E R I M E N T A L W O R K .  
Inventiolls develuped. Special :\lachillery. 

E. V. BAI LLARD ,  Fox B l d g  .. Fra n k l i n  S q uare,  New Y o r k ,  

HOW TO MAKE AN ELEOTRIOAL 
Furnace for Amateur'8 IJse.-'rhe lltilir.ation of 1 ! 0  volt 
�lectric circuit� for small furnace work. By N. )tonroe 
Hopkin�. 'Ph is valuable article is accompani e d  hy de
tailed wor king drawing� on a l arge scale ,  and the fur
na(�e can be m de by any amateur- who is ve:rsed in the 

with a 1�i;?�;��)��S·� I�I;?I��,���1f�1:, �0�Oili�2�d 
#�ic�('i�i �;e��i� l H  1"( E "VV" , .  For .ale by M p , ,, & Co., ""I Broadway, New Y ork City. 

P U N  C H I  N G B A G , 
or by any bookseller or newsdealer 

A�D FRAME. I .. �r:';'] Ii NOi�l��j;
s 7 l bs. com p l ete. �lI ___ ill� 

�egUlreS Wall Spi'Ce OnIY G I PA T T E R N A N D M O D E L  M A K E R S  I Jnclles square. I an b e  put • 
up on wall door or window S casing. Frame is beau' i - T A T  L E R ' S A 

PR!l- H O T E L fully nick eled . .rlU Ol'IlU- Inerlcan 
ment to any room. 'l'hi8 T h e IJal'gcst in t)le \Vorld. Send for m ap oi' 
bag i s  a wonderful musde city and EX}Jo�it l On grounds, also folder t elling llow to 
devf'loper. }'nt..lor�ed by �A VE llI u N :EY and secure accommodatiolls. 
physicians and ath:et.es. F .  C. STATLER , Prop . { Statler's Hotel, at Exposition . 

N.B.-'!'he hag i� made of B u ffu10, :r-.: .  Y. Statler 's ltestaurant, Ellicott Sq. 
�����n/e�6��

t
�� tl���

t�:!i 
of any $G bag on the market. 
co��f:t�;��f,�I

,
lge�r��r:d. 

H. D.  C R I P P E N ,  
U OOIll lol80. 

52 B roadway, New \urk.  

o L H O LD 1E:. N  
- REAL ESTATE TR U ST BlDG PflILA. , .PA 

RSEC'EALEI) ICE MACH INES S E E  f"l R S T  PA E. 5( I E.N 1 I F I C  AMER I CAN SE.PT. 2 . 1 3 9 �  ._-----

M O R AN f l E X I B L E  J O I N T  
for Steam, Air o r  l .. iqui ds. 

Made in all sizes t o  stand any desired 
pressure. 

M o r a n  F lex i b l e  Steam J o i nt C o . ,  I nc ' d ,  
149 East 3 d  �t., LOUT "VILLE. Ky. 

RUBBER S'l'AMP 
articl e d escribe� a simple 
staIIlp�1 w i t b  inexpensive apparatus. A thoroug h l y  
practical arti cl e written b y  a l l  }llI!.ateUI' w h o  has had ex
nerience i n  rubber stamp makIng, O n e  illustration . 
Contained in � UPPL�;;\n :NT 1 1 • O. Price 10 cents. }j-'or 
sale by MUlln & Co, and all newscleaJ ers. 

IMPERIAL PI LTER 
�TYI,E. D O .U E� T I C .  

O n e  good feature i s  i t s  filtering sur
faces, 90 square incb es. Another good 
feature i s  its design and worinnansh ip, 
backed by ten Y E'ars of " know lww . "  JJa�t, but n o t  least, i s  its retail price 
fro m which we quote hberal d i scounts 
to live agents. "Trite for catalogue . 

I 1U PERIA I, F l l . T Elt L' O . ,  
1221 Washington Ave.,  S t ,  LOll i ""  ::\t<1. 

Economical Gas Engine Ignite rs 
of every descripti on for 

ELECTRIO LAUNCH MOTOR. � THE 
d�8ign in thi.s pappr. is for it m ot.or of unusual f'limplicity 
of constructIOn, WbICh can easily be uuilt by an amateur 
at sma]} cost. It is inten ded for a boat o f  about 24 feet 
over all an d 4 feet fi inches beam . dr<lwmg 18 incb es. and 
if:! capable of pl'( ,pelling s uch craft at a SlH-'ud of 7 m iles 
per ll our. Ill ustrated with 21 cutf'. SE'e t-;cl ENTn<'1 C AlUBHICA;o.l" � lT PPLK:\j ENT, No. 1 202. Plice 10 eellts by 
mai l , trom tbis offi ce. and frqm �:ul new sdealers 

PA TEN 'I'ED 
A pri l :l3. 1 90 1  

t h e  highest Ca�h 
b i d der within t h i r t y  

days from date. All comm un i cations addressed to 
patentee llIRS. llIARY A. HERR, 

:\lay 18, 1901. (� ape Girardeau, llio. 

S75 Month and Expenses; no experience 
n eede d ;  pOSition permanent ; self-seller, � PEASE MFG. Co . •  Stnt'n to. CincinnatI: O. 

N O V E LT I E S  & PATENTED ART I C L E S  
Manufactured b y  Contract . Pnnching Dies,  Special Ma
ch inery. E. Kon ig�lo\V & Bro . , 181 �eneca St. ,C level and ,O . 

Statioll a�y. lllal·in
_
e or 

SALE IN EIJRO PE, particularly i n  France, o f  
AutolnobIle EngIneS, patented A m prican J\I achm es and Inilustrial 
Dynamos, Magn etos, ! Apg�ratus ' '1�,n.rl (if pat ent�d American inv,ellti ons; 
Starters, C o  i 1 s a n d L. >... l m("D. l IV}1 & MechanICal FJnglneel', 'I. royes, If rance. 

Plugs for either touch 
or j ump spark. 

Mfg. Co . ,  8 0  St.  C l a i r  S t . ,  Dayt o n ,  O. 

5 0  Y E A R S '  
E X P E R I E N C E  

Anyone sel l ti illg a :-: ltetch and deRf'riutioIl may 
qnl('kl� a::;;(�el'taill o llr opmioll free w'hether ail 
invention 11'\  pro b a b l y  p;-itentable. (' o m m u l l i ea· 
tions strIct l y  ('onfidml tial. Han d book o n  Patents 
sent free. O l d est ag-ell ey for secnri llg" patent s . 

PatPIlts taken t h rough :\lUllH & Co. receive 
special notice. with nut charge. i n  the 

Scj�ntific Jlm�rjcan. 
A h andsom e l y i I lu�trated weekl y.  Largest. eircu latlO? of any l"leientific journal. Term s. $3 a 
year ; tour m01lths , $1. Sold by all newsd ealers. 

MUNN  & CO . 3 6 1 Broadway,  N ew York 
Branch Office. 625 F St . . Washington. D. C. 

Exp e r i m e nta l  & M ode l  Work 
Gir. & adl'ice jrN. Wm. Hard am & Son.45-61 Rose Rt . •  N.Y. 

ELEOTRO MOTOR . SIMPLE, HOW TO 
m 'l kp . - B �  G. �1. Hopkins . Descri ption of a s m a l l  eJ ectl  i e  motor devised and const ructed with a view to as�i st.illg a m ate urs to make a motor wh i c h  might be dri ven 
with advant,age by a current derived from a hH t.tery , and 
wh i ch wou l d ba-.r(' sufficient p(lwer to operate a foot 
lathe or any n·, uc"3.ille r eq u iring not ovc!' one man p o w 
e r .  'Vith 11 figures. Contained in 8('Tl:£�TI \<'H' A lH ER] (' A N  S (TPPLEM};NT, No. (; 4- 1 .  P) lce 10 cents. To be 
had at this office and from all newsdHalers. 

L I G H T  MAN U FACTU R I NG  
A N D  E X P E R I M E N TA L  W O R K .  

SPECIAL MACH I NERY. AUTOMOBILE PARTS. 
OTTO K O N I C S LO W , CL�VELAND .  O H IO .  

M O D E l  AND E X P E R I M E NTAL W O R K .  
Bl ectrical and ·Mechanical InstrumentH. �m311 Mach'y. 
EDWARD KLE INSCHM I DT ,  1 2 2 F u l t " n St . ,  New Y o r k .  

I N V E N T I O N S  P E R F E CT E D. 
Accu rate M o d e l  a n d  T o o l  Work .  W rite f o r  C i rc u l ar. 

PAR S E L L  & WEED,  1 2 9 · 1 3 1  West 3 1 st Sf .. New Y o rk .  

II n �,�I!��}ent��"Pa�g:e�j!��:, 
over 7tllJ engravings, 25c. ParJor Tricks Cata]og�Ie, free. 
MAR'l'INKA & CO. MfrB., 4\13 Sixtb Ave., New York. 

? ? ? 
. - . 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN &. CO. , PubUsbers of the SCIENTIPIC AMER.ICAN. 36 1 BR.OADWAY, NEW YORK. 

© 1901 SCIENTIFIC AMERICAN, INC.



A LEADER ___ .... 
I N  EVERY WAY. 

N o  matter what point o f  excellence in automobiJe mak. 
ing you are most 
impressed by, the 

W I N TO N  

MOTOR 

C A R R I A G E  
will be found to 
lead. In speed, in 
strength ,  in safety. 
durability, beauty 
or economy of run* 

ning expense ; in simplicity and ease of operation it 
leads them all. Hydro-Carbon sy stem . 
THE 'V INTOX iU O T O R  CARRI A GE C O . ,  

48G Belden street, Cl eve l and. Ohio, U. S. A. 
EASTERN DEPO'l" 150-15� Ea.3t 58th Street, New Yurko 

ELECTRIC VEHICLES 
STO RAG E 

BATT E R I E S .  

M OTOR S .  

W e  make a specialty of D elivery Wagons 
and Bnsses. � Write for Oatalogue. 

SCOTT AUTOMOBILE CO. ,  

892"·3989 OllYe Street, st.. Loubl, Mo., U. S. A. 

CASTINGS AND WORKING DRAWINGS 
of a light 600 lb. Automobile. Can be blOBt ou a 
12 ' lathe for 1e88 than $400. We supply castings 
of m otuTs separately. Gasoline engines from 3 
to 10 h. p. Send stamp for catalng. A. L. Dyke, 
L i n rn ul' P ldg . . st. Louls, Mo. Originator of the 
til'E't Autom0ui l e  Supply Co. in the world. 

---�.------------

GET A RUNN I NG  GEAR and 
BU I LD YOU R OW N 

A U T O M O B I L E 
We make two 

�tyles, soli d rub
ber or pneumatic 
t i r e  s ,  complete 
with springs and 
wood wheels. 

I he brecht Automob i l e  C o . , 1 2 0 5  Cass AV. ,St . Lou is ,Mo. 

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease. - Sy G .  M. Hammond. M.D. A val
ua.bl e and interesting paper in which the subj ect is ex
b austively treated from th e following standpOInts : 1. 
Thf! m:je of the cycle by per�ons in heal th. 2. The use of 
the cycle by persom� d I sea�ed . Contained in SCIENTIFIC 
A1\IEltICA� SUPPLEM EKT. No. 1 0 02.  Pl'lce 10 cents. To be had at tbis office and from all newsdealers. 

CRUDE  ASB ESTOS .--_-=-cAN D  ASB E ST O S  F I B R E  
M I N Es and WORKS:- i R . H . M A RT I N ,  

T H E.TFO R D ,  P. O. OFFICE, ST . PAUL  BU I LD ING ,  
I ___ C_A_N_A_DA. 220 B 'way, N ew York. 

PATEE MOTOR Pioneer Builder. in 
America of a success
ful �[otor Cycle. Only 

CYCLES $200 machine i n  the world 
, ----------'-----cl • ���; t��k Ft����:�i 

it. Don't waste your money 
on a machine that the maker 
dare not guarantee. 

Write for Dealers Prie ... 
PAT E E  B I CYCLE CO. ,  

I nd ianapo l i s .  I nd . .  U .  S. A.  

T U R N  Y O U R B I KE i nto 
A N  A U T O M O B I L E  

THE BO ISSELOT AUTOMOBILE CO., 
101 Beel.m an St . . New York City, Can tell you how to do this with one of t heir 1� 

Actual Horse Power Gasoline Motors. Under 20 lb. 
weight. Every motor tested and guaranteed full power. 
M· tors of �;1( Actual Horse Power. air and water cooled, 
for V oitnrertes and Motor Tricycles. 6 Actual Horse 
Power M(,tors for Automobiles and Express Wagons. 
Motors for Launches. We also build several types of 
Automobiles. 

J (ituttfi( �lUtti(au. 

" Steam is the Best 
Motive Power for 
A utomobiles. " 

WRITE US AND WE 

W I L L  G I V E  YOU OUR 

OPIl\'ION. 

. . . .  ADDRESS . . . .  

The U cCoeomohile'" Company 
STYLE 02. OF A M E RICA 

1 East 42d Street, N ew York.  

N T L E M E N : - The GOODFORM Trousers 
Hanger is m ade of fine, specially rolled spri ng 
steel ,  heavily n ickel-plated 
on copper. The parts in 
contact with the fabric are 

wide and the edges rounded. I t  operates auto· 
matically. " Y ou press the button , "  and the 
keeper does the rest. Samp le by mail, 3 � C . ;  

3 for $1 .00 ; 6 and a closet loop , $2.00. A l l  express 
prepaid. This is what you want if  you want the best. 

Trousers 
Hanger 

,-
Sold by Hardware and Furnishing stores, or prepaid for the price. Remit to the maker.  

C:E'IXC.A.<2-f:> FC>�:DII: CC> • •  Dept. 1�4 La SaUe St.,  C:E'IX<2-.A.<2-C> 

EI,Eel']UC ]'IlAETO:\, 

The Morrow Coaster Brake is the 
parent of all coaster brakes. 

It was the first ; it is the best. 
The only coaster brake thr t has 

been good enough to need no hange. 
It increases the utility of the bicy

cle ; it decreases the effort necessary 
to propel it .  

More plea::;ure ; less exertion. 
Ask your dealer to get it for you.  
Never put off until tomorrow when 

you can buy a MORROW today . 
Send for our il lustrated booklet . 

Eclipse Manufacturing Co •• 
BOI x. Elsnira, N .  Y. 

IMPROVED )901 MODELS FOR QUICK DELIVERY ====
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�
it=y in Service 

M I L  E S = Sim plicity in Operation 

::::: Readiness in A c t i o n  
ON ONE C H A lt G E  
O F  B A T T E R I E 8  Cleanliness i n  Handling 

Three Expert Mechanics Test lBvery Blade. RAZOR STEEL H A N O  
FOkGE O ; VVARRANTED 

This (lut i15 exact size of 75-cent strong knife. rro 8tart you we wil 
J "  Bend you one for .,:I.8e. ;  5 lor $2. postpaid. Best 

I-Ineb s h ears, flOc. 'rhis knife and 
shears, $1.00. It�ine :-3- blad€ pen
knife $1 ; extra fine, 3 blade,$1.50; 

l�dY'B fine 2-blade, 
DOc. S e u d for 80 
page free list and 

JUNE 8, 1 90 1 .  

DYKE'S F L O A T FEED 
CA R B U R E T T E R .  

Throttles your engi ne a s  effectively a s  a 
st eam engine. No smoke, no odor, no ex
tras necessary. Guaranteed.  SCHlJ for book-

, let . t�t�;Il�6i�ep�!�l�nl��dH�l�f.�p'i��.!:,OUiS. 

" KODAK" 
Stands for all 
that is 'Best in 
Ph o tograp hy 

To t h e  p erfection of Kodak 

construction, to the p erfec= 

tion o f  the Ko dak ITl e chan= 

iSITl, to the p e rfection of 

the Kodak l ens es, is due the 

(5 riumph of K odakery 

A l l  Kodaks Load in Daylight with our Transparent 

Film Cartridges. Several styles use either fi l m s  or 

plates. Sixty-four page catalogll e ,  describing them 

in. detail, free at the Kodak dealers or by mail.  

EASTMAN KODAK C O .  
R o c h e s t e r ,  N .  Y. 

PATENTS PROTECTED • 
A(;A]X l'T INFUIN (;EU�. 

Dealers and Manufacturers at 
Patented  A r t i c l e s  P r o t e c t e d  

against d angerous litigation at a 
nominal cost. 

Also Co pyr i g h ts a n d  T rade marks . 
B o oklet on application. 

PATENT T ITL E & G U ARANTEE CO. (�upital *500,000.00. 
Telephone. 553.3 Cortlandt. 

1 5 0 Broadway, New York. 

J ESSO P'S ST E E LTHN�[r 
FOR TOO L S, S AW S  E TC. W!!! .J E S SOP '" SONS L.:g 91 JOHN 5T. NEW YORK 

CHARTER ENG I N E  
UllED :yNYA:yLAcg:NE IJ F O R  A N Y  P U RPOSE F u  �;L-Gasoline, Gas, Distillate 

Stat i o na r i e s .  Porta b l e s .  E ng i nes a n d  
P u m p s .  H o i sters 

Sena for Oatalo;rue (lin d  Te�timonials. [F' State Y our Power Needs 
CHARTER GAS ENG I NE  CO . ,  B o x  1 4 8 .  STERL I NG .  I LL. 

VV A T C H E S ! 
No advertisement call pr operly po rtray 

the �trikiJlg etl ectfi produced in  our 
watcb es. '11hey are i l J u strated in our 

BLUE  B O O K  showi n g  Lad ies '  Watc h e s  
i n  a U  metals and exquisit e enamels ; 
our 

E ll  B O O K  showing Men 's  and Boys'  
Watches 

with up-to-date attract ive d esigns. 
Enher Blua or Red Book sent on application. 

T H E  N E W  E N C LA N D  WATCH CO' I 
37 & 39 )laiden Lane, 149 State Street, 

New Y ork City. Chicago. 
Spreck.els Building, San Francisco. 

I-ij =i':I;1;) -tt:ll) : I .] � ;' 
Is th e  highest class Acetylene Gas Burner. All Lava TIpS. A new argand burner $2.50 -- h ighest candle pow
er obtai nable. Correspondence solicited. 81.'ATE LINE ::\fF'G. CO., Cliattanooga, 'l'enn., U. S. A. 

8 I AU varlt�l,leS al j o w e�t prICes. Hest .Rai lro a d  
'l1rack aad \\ agon 01' t'tock � cales m adt\. r a 0 (I Also 100'j useful artIeles. including SateEl. LJ U lJ Sewing .l'lachines, Bicycle�, Touls.  etc. �' ava Money. LiRts Free. CT U ( , A GO �l A L1": Co .. C hi cago. I l l ,  

Only on the 
PRESIDENT 

Suspender 
No other snspender bas the com
fort 1,rlving arrft1ljrement found on 
the Pre�ident. Every pair ! .. maran
teed. If "President" is on the 
bu('kles it's genuine. Trimmings 

�
n

A�
o
�

�
��Ait�:,�

c;J��!, ���; 
Box 222, Shirley, Mass. 

STEAM SHOVELS 

, " How to Use a 
Razor." Both BOOM and CRANE types. 

Maher & G rosh co. ! Also Elevator Bucket Dredges. 

TOLigo
A 

s.
t
�
ee

�H IO The Vulcan Iron Works CO. T
��;��. O.  
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