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THE EXISTENCE OF BODIES SMALLER THAN ATOMS­

THE CORPUSCULAR HYPOTHESIS. 

If Prof. J. J. Thomson's  corpuscular hypothesis be 
absolutely demonstrated, our i deas in regard to chem­
istry will be revolutionized. In a recent lecture before 
the Royal I nstitution he selected as his subject "The 
Existence of Bodies Smaller than Atoms." He briefly 
referred to work which had been done by others in 
theory and practice, in order to determine the size 
of an atom. One method of doing this was by as­
(:ertaining the charge of electricity which an atom 
carried during the process of electrolysis, and from 
the charge to calculate the mass. The experiments 
of the lecturer were made with the view of ascertain­
ing the mass of small particles which carry an elec­
tric discharge through attenuated gases. The next 
experiment was made with the object of ascertaining 
the mass of all the particles used to carry the charge 
and also their number. For this purpose some of 

the experiments of Mr. Wilson on the sudden ex­
pansion of a gas saturated with moisture were used. 
He found that a cloud wae not produced by the sud­
den' expansion if the air was quite free from dust. 
It was also found that if either the dust or th ... 
charged particles of gas were present a cloud was 
formed. The total quantity of moisture in the cloud 
can be calculated from the expansion. Some exp€'ri­
ments of Prof. George Stokes were then employed 
to ascertain the volume of each particle. These ex­
periments had for their end the careful determina­
tion of the rate at which particles of water would fall, 
th e speed being dependent upon the dimensions. From 
the formula which Prof. Thomson obtained, fie was 
able to ascertain the size of the particles by observ­
ing the time it  took for the cloud formed in the tube 
by a sudden expansion to fall. Once he knew the size 
of one particle and the total mass, it  was not difficult to 
make calculations. He concluded that the small parti­
cles carrying the charges of electricity were only one­
thousandth of the size of an atom. These experi­
ments were all made with discharges "f negative elec­
tricity. I t  was also found that thpse small particles 
negatively ch&rged were given off from incandescent 
matter and from radium. 

Prof. Thomson expressed mathematically the laws 
of Becquerel and cathode rays and then showed from 
his equations that the rays possessed momentum and, 
therefore, must have mass. When he first enumeratert 
his theory to the scientific world three or four years 
ago, it was received with considerable incredulity, 
but has now been adopted by many scientists. He 

regards the chemical atom as made up of a large 
number of similar bodies which he calls "corpuscles." 
A normal atom forms a system which is electrically 
neutral . The electrification of a gas consists in thil 
breaking off from the atoms of a few corpuscles. 'fhe 
remainder of the atom is positively electrified, and 
the more corpuscles that are broken off the stronger 
is the attraction that binds the remainder to the 
atom. 

Prof. Thomson has calculated from the results of 
his experiments on very different substances that thfJ 
mass of a negative corpuscle i s  about the five-hun­
dredth part of the hydrogen atom. The subject i s  
treated a t  considerable length in t h e  current issue 
of our SUPPLEMENT. 

• •• •  

PROPOSED ABOLITION OF THE ARMY TRANSPORT 

SERVICE ON THE ATLANTIC. 

We greatly regret to learn that the United States 
Army Quartermaster in thi s  city has received notice 
from the War Department to close contracts with the 
steamship companies running between New York and 
the West Indies, for the transfer of men and material 
between the United States and Cuba and Porto Rico. 
The reason given for this radical change of policy is, 

J ,ieuti(i£ jmtticJu. 
that the steamship companies concerned are said to 
have offered rates to and from the West I ndian 
mi litary depots, which are lower than the actual cost 
for similar service as carried on by the regular army 
transports. This statement, however, is  not authenti­
cated, and we seriously doubt its truth. 

If our readers turn to the articles published in the 
SCIENTIFIC AMERtcAK for March 23 and April 27, 1901. 
giving an account of the army transport service 'on the 
Atlantic and Pacific, they will find some statement of 
the costs of operation as compared with the cost of 
similar service if carried on by the civil  lines.  A 
recent voyage of the "Crook" from New York to San 
Juan and return cost $9 ,7 61.39 ,  whereas the cost esti­
mated at the current rates of the civil lines of steam­
ships at the time the voyage was made would have 
been $ 19,907 .00, a clear saving of $10,145.6 1 .  An­
other voyage of the "Crook" between the same ports 
would have cost $26,419.28 if th� men and supplies h�d 
been carried by the regular lines, whereas the actual 
cost by the army transport vessel was $14 ,062.93, a 
clear saving of $ 12,356. 35. In the presence of such 
figure!' as these one is  fllled with very natural as LOll­
ishment on learning that it is proposed to abolish 
a system which has proved itself so highly economical, 
and' to transfer the whole of the service into the 
hands of civil corporations. The change may well 
prove to be highly profitable to the latter ; but the 
profit will be at the expense of the government, and 
the whol e proceeding will savor of that paternali sm 
and pseudo-benevolence, the last vestige of which we 
had hoped was disappearing from our national af­
fai rs. 

The question of the abolition of the transport serv­
ice, however, is to be deprecated on higher grounds 
than that of mere finance. One of the great lessons 
which we have learned, or rather which we ought to 
have learned, during our war with Spain, a lesson, 
by th e way, which has received strong indorsement in 
the naval transport operations of the South African 
war, is that army transport service on the sea i s  
second only in importance t o  army transport service 
on land, and that it i s  just as essential that the army 
should have a fleet of its own furnished with accom­
modations suited to its particular needs, as  it  is that 
it  should have its own special wagons and packing 
outfit for transportation on land. I f  we are to aboli sh 
army ships and put up with the haphazard accommo­
dation of private steamships, let us  be consi stent and 
abolish army wagons, cars and what-nots and benev­
olently call in the farmer and huckster to help us out 
with whatever vehicles may be on the farm or in the 
stable, much after the fashion of poor old Braddock 
when he went to his defeat in colonial days. As a 

matter of fact, the needs of the army transport serv­
ice are so special that it is impossible for any private 
steamship to meet them. Proof of thi s is shown in the 
fact that when such steamships have been purchased 
for the transport servi ce. it has been necessary to 
8pend about $400,000 in the mere work of refitting 
them with the necessary bunks, lavatories, hospital.;; 
and accommodations for provisions and freight. 

Nor must we forget the most powerful argument of 
all in favor of a separate service, namely, that since 
wars come swiftly and with but little warning, a fleet 
(}f troopships specially fitted for the conveyance of an 
army and its supplies, and avai lable for duty at any 
time that it may be called upon, is an imperati ve 
necessity. For proof of this statement, i t  is enough 
to refer back to the precipitate scramble which oc­
curred in scraping together" enough ships to carry 
our army to Cuba, and to the pitiable sufferings to 
which the invalided troops were subjected on account 
of the insufficiency and unfitness of the extemporized 
troopships which brought home the sick and wounded 
soldiers. 

Looked at from any and all points bf view, there 
are very pOSitive advantages in the possession by the 
navy of a , large fleet of thoroughly equipped trans­
ports, with as many of them on the active list as 
will meet the needs of the army when it is on a peace 
footing, and the rest in reserve in such a state 'of 
readiness that they can be rushed into service at a 
few' days' notice. Indeed, so fi rmly are we convinced 
of the wisdom of this policy that we think the con­
struction of ships designed and equipped specially for 
this service is as necessary to efficiency as the con­
s tructi on of ships of war for line of, battle and for 
scouting on the high seas. 

• ·e, • 
A NEW TYPE OF COAST DEFENSE GUN. 

The Gathmann gun, a detailed description of whIch 
will be found on another page, was built in conse­
quence of an appropriation made by Congress in 
March, 1899, and was prqved at the Bethlehem Steel 
Company's proving grounds in the summer of 1900. 
The Bethlehem Steel Company undertook to design 
and build the gun complete-the problem set being 
to produce a gun weighing about 59  tons which would 
fire a projectile weighing 2,000 pounds with 1,800 feet 
velocity, and would safely withstand a chamber pres­
sure of 18,000 pounds per square inch. 

MAY 18, 1901. 
In a recent communication to this journal Lieut. 

Mei gs, Ordnance Engineer of the Bethlehem Steel 
Company, informs us that the ratio of the muzzle 
energy of this gun at 2,200 feet velocity, which the gun 
can safely reach. to its weight is to that of the 01'­
lUnary type of gun usual in this country and abroad 
as 125 is to 100. That is to say, for a fixed weight 
of gun this one i s  about 25 per cent more economical 
in its performance, that is, in its rendering of muzzle 
energy, which constitutes the destructive power in 
projectiles. To look at it in another way, this gun 
will have great power upon armor or any other target 
in consequence of the weight of its projectile. which 
is very great as compared with the weight of the gun, 
Its smashing or racking effect, to use a term which was 
often met with in artillery matters at the time our 
monitors were built in  the civil war, is very great. 

The gun is now at Sandy Hook, and at its last ses· 
sion Congress made an additional appropriation which 
will enable the inventors to purchase a number of pro­
jectiles for the further proof of the gun. For while 
the gun is  interesting as above indicated, owing to 
its large bore for its weight, the primary intention of 
its inventors is to uSe it as a torpedo gun. The pro­
jectile will carry 500 pounds of guncotton or othel' 
high explosive, and it is believed that. upon detona­
tion of so large a mass of, guncotton. even outside of 
a fort or  ship, great destructioR will ensue. I t  i s  now 
to be shown that a charge of this size can be safely 
landed on a structure which it i s  intended to destroy, 
and there completely detonated by the action of the 
fuse. Even, however, if  the danger of firing so large 
a charge from a gun prohibit its use, or if "So large a 
charge cannot be completely detonated in close con­
tact with a target, which is necessary for the full 
effect of the explosive, it still remains that the Gath­
mann 18-inch gun is an extremely interesting one; 
for the reas.on that, for the weight of the gun, it 
strikes a more destructive blow, except possibly at 
very great ranges, than exi sting guns. If the greater 
blow it strikes includes practically all distances at 
which ordinary targets can be hit at all, which 
distance artillerists will place perhaps between 4,000 
and 8,000 yards, then these large-bored guns have 
much to recommend them. 

• •••• 
"SHAMROCK" AND " CONSTITUTION." 

Limitations of space prevent our offering for com­
parison with the views of "Constitution" which will  
be found on another page. some photographs of 
"Shamrock," taken as she was starting from the 
Clyde. These views, which give an excellent idea of 
the lines of the challenger, will be found in the current 
issue of the SepPLEMENT. If our readers compare the 
two boats, they will agree with us that the models of 
the yachts, as far as can be judged from their above­
water lines, are radically different. The beam of 
" Shamrock," at least in the deck-plan, has been main­
tained to well abreast of the mast, while the boat be­
gins to narrow in from slightly abaft the chain plates 
and is drawn out into a stern which certainly 'does 
not measure more than 6 feet across the taffrail. The 
photographs also show that her freeboard has been 
reduced to something less than

' 
four feet amidships, 

so that while Mr. Herresh6ff has been increasing the 
height of his topsides, Mr. Watson has been going 
to the .opposite extreme. What renders this more 
curious is the fact that, judging from her lines, the 
Watson boat will have less initial stability. and WOUld, 
therefore, seem to require the deeper top,sides to lie 
down upon. Another curious fact brJ>ught out by the 
photographs of the English cutter is that the sail­
spread will evidently be much smaller than has been 
reported, and certainly smaller that that of the 
Ameri can boats. The value of the time-allowance 
thus gained will depend entirely upon the strength 
of the wind in which the races are sailed. 

• 1.1 • 

NEW ELECTRIC TRACTION SYSTEMS IN EUROPE. 

Among the numerous systems of electric traction 
which are being installed in Europe may be mentioned 
the following : Bilbao, Spain, is  to have a traction sys­
tem, and the lines from that city to Durango and 
Arratia will be transferred to electric traction ; the 
material has been ordered from the French Thomson­
Houston Company. The energy for operating the lines 
will be supplied by two hydraulic plants which will 
furnish current at high tenSion, and this will be carried 
over a distance of 10 miles to the sub-stations, where it 
will  be transformed to direct current at low potential 
by rotary converters. The total length of the tramway 
lines is to be 11 miles, most of which is double track. 
In Sicily a number of installations are in projection. 
Up to the present none of the ,cities of the island are 
provided with electric tramways. Palermo will be one 
of the first of these to have a lighting and traction 
plant; this is  being installed by the Schuckert Com­
pany. The Allgemeine Company, another large German 
firm, is  soon to undertake several important projects in 
Sicily. The Helios Company, of Cologne. has already 
installed a 2,000 horse power plant at Catania. on the 
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east coast of the island, to operate a system of electric 
tramways. A French company has recently obtained 
the concession for an interurban line connecting Tra­
pani, on the west coast, with Monte S. Giuliano and 
Paperella. Electric traction is  to be substituted for 
steam at Messina ; the existing system has a narrow 
gage road about 1 0  miles long. At Athens a system of 
lighting and traction i s  now being installed ; the gen­
erating station will at first be equi pped with two alter· 
nators of the triphase type, of 750 kilowatts capacity 
each, and the number of machines will afterward be 
increased to 6 or 7 according to the demands of the 
service. The alternating current will be sent to sub· 
stations where i t  will be transformed to direct current ; 
besides, the main station is to contain several direct 
current generators which will supply a part of the 
circuits. 

....... 
VARIABILITY IN LIGHT OF EROS. 

The discovery by Dr. Oppolzer that the light of Eros 
i s  variable suggests some photometric problems of 
great interest. I f, as seems probable, we assume that 
the variation is due to the rotation of the planet, 
we can, from measures of its light, determine the 
time of rotation, and the direction in space of the 
axis of rotation. Owing to the varying position of 
the observer with regard to the planet, much i n­
formation can be obtained which is  impossible in the 
case of a variable star. 

Assuming that the variation in light of Eros is due 
to i ts rotation, two explanations may be offered as in 
the case of variable stars of short period. First, 
that Eros is darker on one side than on the other. 
as is  probably the case with I apetus, the outer satel­
lite of Saturn, and secondly, that it  is elongated, or 
double, as has been assumed by M. Andre and others. 
In the first case, the successive maxima would al­
ways have the same intensity, and would succeed 
each other at equal intervals which would be equal 
to the period of revolution. The same would be true 
for the minima. In the second case, if the two bodies 
differed in diameter, the successive maxima and 
minima might have unequal i ntensities, and if the 
orbit were elliptical the intervals' between them would 
he alternately long and short. Thi s seems to be the 
case with Eros, and the first hypothesi:;; seems there­
fore improbable. 

On the other hand, if  the variation in li ght is  caused 
by two similar hodies alternately eclipsing each other, 
it is  difficult to see how more than half the light can 
be cut off in each case, and the minima more than 
three quarters of a magnitude fainter than the max­
ima. It then becomes necessary to assume that the 
two bodies are of unequal brightness, that they are 
elongated,  or that we have a single body of the shape 
of a dumb-bell. Some observers have found the 
minima two magnitudes fainter than the maxima. 
To account for thi s, we should be obliged to assume 
that one axis of the body was six times as long as that 
at right angles to it. Observations show that the 
light of Eros is continually varying, while if the 
case were that of a simple eclipse, as in the stars of 
the Algol type, we should expect that it would retain 
its full brightness for a large portion of the time. 

If the bodies were of the same size, and the orbit 
circular, it might be impossible. from the li ght curve, 
to distingui sh between the two hypotheses. The 
fourth of the corrections mentioned above, however, 
furnishes a means of distinguishing between them in 
any case. If the body i s  dark on one side, the time 
of revolution will equal the i nterval between the 
successive maxima, and the correction for the posi­
tion of the observer will be proportional to thi s quan­
tity. If then the position changes 1 800, the correction 
will be one-half the interval between the successive 
maxima. In the second case, the time of revolution 
will he double thi s, that is,  equal to the interval be­
tween a given maximum and the next but one, so 
that the correctioI! for position will now be twice as 
great as before, and approximately equal to the in­
terval between the successive maxima. 

Much material already exists for determining this. 
Several of the photographs of Eros taken in 1893,  
1894 and 1 8913 had an exposure of an hour or more. 
Owing to the motion of Eros, it formed a trail on 
each of these plates, which in some cases shows dis­
tinct variations in brightness. This was noticed when 
the plates were first examined, but was supposed to 
be due to changes in the haziness of the air. As this 
lE an easy method of discovering the variability of an 
asteroid, it is hoped that astronomers engaged in a 

photographic search for such objects will examine 
carefully all trails, to detect any changes in i

·
ntensity. 

An examination of forty-one asteroid trails photo­
graphed with the Bruce telescope, seven of them on 
a single plate, failed to show, except in one or two 
instances, any change beyond that apparently due to 
varying atmospheric absorption. Generally, more 
than one asteroid appeared on each plate, and in such 
cases all showed the same changes in intensity. 

The photographs of Eros taken in 1893  and 1894 
tail to show any marked variations in light. and it is 

probable that the range was, at the time, small. The 
plates taken during 1896 give more conclusive evi­
dence of changes. 

The photometric measures made i n  1898  furnish 
an accurate determination of the times of maximum, 
and of the range for that epoch. 

A very large number of photometric measures of 
Eros have been made Eince July, 1 900. Observations 
have been obtained with the 15-inch equatorial on 51 
nights, the number of photometric settings each night 
being, in general, 32 ,  but sometimes more. It has also 
lwen observed on 56 nights with the 1 2-inch horizontal 
telescope, 32 or more settings being made each night. 
Some months will be required to reduce these obser­
vations completely, owing to delay in adopting mag­
nitudes of the comparison stars. 

The range of variation in the li ght of Eros, which 
has been diminishing during the spring, has now be-
come zero. EDW AIm C. PICKERING. 

Harvard College Observatory. 

CULTIVATION OF RUBBER IN MEXICO. 

BY ENOS BHOW!\-. 
A very large amount of Pacific coast

' 
capital has, 

within the past few years, been invested in the rubber 
plantations of the southern Mexican States. I n  years 
gone by the rubber industry of Mexico was of consid­
erable importance, but the improvident native method 
of harvesting was fatal to the industry, 

'
and the large 

returns dwindled as the number of trees decreased, 
until the export of native rubber ceased to be of much 
account. The States of Tabasco and· Chiapas, adjoin­
ing the isthmian region of Tehuantepec, have been the 
former sources of rubber supply. In soil, temper­
ature! rainfall and other general conditions, these 
States possessed ideal qualifications for the cultiva ­
tion of the tree. The soil i s  the accumulation of long 
centuries of tropical decay, while the annual rainfall 
ranges from 150 inches and upward. The temperature 
required, hot and humid, is here found, while the 
dense shade which the rubber tree is said to crave is 
afforded by the untouched forests which abound in 
the extended valleys of the watercourses of a laby­
rinth of navigable streams emptying into the Gulf of 
Mexico. The capability of these lands for the cultiva­
tion of the rubber tree has been remarked by consuls 
and travelers for many years, but the project seemed 
not to attract capital on account of their inaccessibility 
and the unhealthy nature of the occupation ; but the 
increasing scarcity of supplies, accompanying the 
enormous increase of demand, has stimulated the in­
vestment of capital, until at the present time not less 
than 200,000 acres in the Tehuantepec provinces 
have been acquired, principally by Americans, who 
have invested $5,000,000 in planting and development.. 

The rubber tree responds quickly to intelligent care 
and cultivation, and thrives best in lands having an 
elevation above sea level of from 200 to 1,200 feet. It 
requires a rainfall of at least 100 inches in twelve 
months. The soil required must be rich and fertile. It  
is a rapid grower, like all  "soft" wood trees, and in nine 
months has been known to attain a height of 9 feet 
5 inches. I n  6 years, sometimes in 5, the tree is  ready 
to be tapped, and an average yield of 3 pounds of 
rubber is anticipated. At 7 years of age the tree 
yields 4 pounds, and at 8 years of age 5 pounds, in­
creasing from year to year. A tree known to be 50 
years old yielded 35 pounds of rubber in 1900.  The 
companies have planted nurseries for raising the plant 
from the seed . It  is estimated that 1 ,500,000 young 
trees are ready to be transplanted onto the cleared 
lands. Two hundred trees are planted to the acre. 
When planted they require no farther care, and in 
six years they begin to produce. It has been found 
that dense shade is  not always a requisite, and cul­
tivators find it an advantage to clear the lands to a 
great extent, affording more light to the growing 
trees, as well as a contingent profit in the marketing 
of mahogany and other valuable timbers which flourish 
in this region as nowhere else. 

The pri,ncipal difficulty so far met with is  scarcity 
of labor. The natives are indolent and good-natured, 
but are constitutionally averse to hard labor. Ar­
rangements have been consummated for the importa­
tion of a large contingent of Asiatics. 

Throughout the State of Chiapas there are wonder· 
ful remains of monuments of a past civilization. 
Palenke, the capital of the ancient races who once 
swarmed over this region, possesses many types of 
ruins, covered with mysterious hieroglyphics, as yet 
undeciphered, which demon strate the high standard of 
civilization to which these ancient people once attained. 

Mr. J. W. Ellsworth, managing director of the 
Chiapas Rubber Plantation Company, who is now 
supervising planting and improvements on the prop­
erty of the company, reports, in a communication 
dated March 21, 1901,  on the growth and yield of trees 
grown in the district in which the company's plan­
tation is located. The measurements were taken and 
the trees tapped during the month the report was 
made, under the personal supervision of the director, 
and with precautions that insured absolutely precise, 

accurate and reliable results, for the purpose of dE:' 
termining the probable yield and growth of the ru\} 
ber tree under intelligent and careful cultivation, 
and with the conditions existi!lg in the department of 
Palenke, State of Chiapas. It was found that trees fivl: 
years of age had attained a diameter of from 8 to 10 
i!:ches, and yielded from 3% to 414 pounds of pure 
rubber. Trees six years of age were 1 0  to 11 inches 
in diameter, yielded 4 to 5 pounds per tree, and from 
those trees seven years old, from 14 to 16 inches in 
diameter, the yield was 6% to 8]12 pounds per tree. 
All these trees were cultivated in partial shade. From 
those grown without shade the yield was materially 
less. 

• •• •• 
SCIENCE NOTES. 

Herbert Spencer was eighty-one years 'Old on April 
27, and is in fair health. He has just completed a 
two-volume autobiography which will be published 
after his death. 

A farmer in West Virginia has an elephant to do 
his plowing. He finds that the animal eats little more 
than a horse and does many times the work and is 
gentle and docile,  so that the owner i s  well pleased 
with the experiment. A small circus broke up near the 
farmer's place, and its property was sold at auction and 
the elephant was purchased at a moderate price. 

On June 30, 1900, there were 4,099 petty officers in 
the United States navy, .of whom 57.3 per cent were 
native born, 33.6 per cent naturalized, 6.5 per cent hall 
declared their intention of becoming naturalized, 1.5 
per cent were aliens resident in the United States, and 
9 per cent were non-resident aliens, while 90.9 per cent 
of the whole number were citizens of the United 
States. 

In every street car in Leipzig are hung copies of a 
bi-weekly newspaper, containing advertisements of the 
railroad, time-tables, a few jokes, and notices of per­
formances that are to be given at different theaters. 
The newspapers are fastened on racks which are hung 
upon hooks in the corners of the cars. Passengers 
have the privilege of taking the papers down and read­
ing them. 

It has been found that aluminium cooking utensils 
permit of greater fuel economy. This has been tested 
i n  the Madras Lunatic Asylum, where aluminium 
cooking utensils have been adopted. During six months 
of the last year before the introduction of aluminium 
vessels, the monthly weight of wood burned per head in 
cooking was 34 pounds. After the change the consump­
tion fell to 19 pounds, a reduction of nearly 45 per c�nt. 

Young Orris Benson, the deaf, dumb and blind rival 
of Helen Keller, has recently heard spoken words, and 
by a purely mechanical process has also been taught to 
speak many words and even sentences intelligently, so 
that he no longer admits that he is  mute, and his 
teachers usually understand his spoken efforts readily. 
He is an expert typewriter, working the instrument 
rapidly and accurately. He uses the machine for all 
his written work. 

A new plan having for its object the distribution 
of young trees throughout the country will be put into 
practical operation next year by the Secretary of 
Agriculture. An investigation has been made to dis­
�over the varieties which will thrive best in the various 
localities, and the di stribution will be made i n  a man­
ner somewhat similar to that employed in the seed 
distribution authorized by Congress. Special attention 
will be given to trees of the nut-bearing, s}lade, and 
lawn variety, and oaks. Ash and lindens will also 
constitute a prominent portion of the distribution. The 
Secretary believes that the idea will prove popular. 

The Internal Revenue Bureau has prepared a state­
ment showing the recei pts, by items, resulting from 
the additional taxes imposed by the war revenue law. 
The figures cover the period from June 13, 1898,  the 
date the law became effective, to February 28 ,  1901. 
The receipts were as follows: Schedule A, documentary 
stamps, $98,420,099 ; Schedule B, proprietary stamps, 
$ 1 2,784,694 ; tobacco, $42 ,405,859 ; beer, $89,154,822; 
special taxes, $14,0 26,359 ; snuff, $ 2,393, 275 ; cigars, 
$8 ,291,608 ; cigarettes, $3,547,490 ; legacies, $6,889,055; 
excise tax, $2,398,823 ; mixed flour, $20,609 ; additional 
taxes on tobacco and beer, $978,81 6 ;  total, $281,311,515. 

M. L.  Beulaygue has made some interesting experi­
ments upon the influence of darkmiss on the develop­
ment of flowers. He finds that flowers open in dark­
ness later than in sunlight, and that the color of the 
flowers is in general less intense in Ilarkness than in 
sunlight, the diminution of intensity being small for 
some species, while others lose nearly all their color. 
Flowers developed in darkness have, in general, a 

smaller size than those developed in the light, but, on 
the other hand, the pedicels are sometimes more fully 
developed. He also found that the weight and the 
size of flowers developed in darkness, i ncluding the 
pedicels which supp'Ort them, are less than for flowers 
developed in sunlight, except in some rare casell where 
the increase of size of the peduncles couJllterbalances 
the diminution of the rest of the plant. 

© 1901 SCIENTIFIC AMERICAN, INC.



AN ATTACHMENT FOR TROLLEY POL�S. 
When an electric car rounds a curve, the trolley­

pole often "j umps" the wire, thereby momentari ly cut­
ting out not only the motors, but also the lamp­
current. In order to prevent this "jumping" of the 
trolley-pole, Mr. Wi llard P. Smith, of 56 Hudson Street, 
Manhattan, New York city, has devised the simple at­
tachment shown in our illustrations. 

At opposite sides of the trolley-pole guards are ar-

AN IMPROVED TROLLEY-POtE GUARD. 

ral!ged, each comprising a vertical portion swinging 
on the trolley-bolt, a horizontal portion carrying a 
metal roller, and an inclined brace connecting the 
horizontal and vertical portions. An eye is formed at 
the lower end of eac:l guard, which eye is connected 
with a coiled spring secured to the pole. 

Should the trolley jump J n turning a corner, the 
wire will come in contac� with a roller, so that 
the motor and lamps will r,ot be cut out. Should the 
wire run off the roller, the inclined brace will readily 
guide it back. The coil springs permit the guards to 
yield when the trolley runs off the wire. 

A CON CRETE CHIMNEY. 
BY RAJ,PH C. DAVISON. 

The increased use of concrete for building purposes 
has taken rapid strides within the last five or six 
years. No architect of the present day questions 
its durability. A series of experiments ex-
tending over a period of twenl!y years dem 
onstrated that concrete grows harder as it 
grows older. 

Thousands of dwellings have been built of 
concrete in England and Continental Europe. 
Of these, many, after more than half a cen­
tury, prove their practical indestructibility. 

A fine example of concrete work is that 
of the lighthouse at Port Said, which is 180  
feet in height. 

The reasons why this desirable material 
has not been more generally used are : First. 
The great compressive strength of concrete 
( the power to resist crushing)  could not be 
utilized on account of its lack of tensional 
strength (the 'power to withstand a pulling 
strain ) .  Second. Because there was a lack 
of efficient appliances for making and mold­
ing it. 

The complete success of concrete construc­
tion to-day is due to the introduction of what 
is known as the "iron-concrete construction," 
or reinforced concrete. The basis of this 
system is a combination of i ron and con­
crete ; the i rOll is  embedded in the concrete 
in such a manner as to give the concrete all 
the tensional strength of the i ron, and at 
the same time to fully utilize the immense 
compressive �trength inherent in the con­
crete. 

The tensional strength of the steel or iron, 
which is about 30 tons to the square inch, 
increases the strength of the concrete about 
one hundred fold. Many different forms of 
iron are used in concrete construction, such 
as i ron net, square iron bars, twi sted iron 
bars, etc. 

Concrete-iron construction is universal in 
its application, covering the entire field now 
occupied by stone, brick, and terra cotta, 
such as stairs, foundations, walls, fioors, 
fortifications, sidewalks, etc. 

.J' 
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ar@' far superior to those of any other building mate­
rial now in use. 

A new departure in concrete construction is  that 
of chimney-building. A concrete chimney has just 
been completed for the Singer Manufacturing Com­
pany at Elizabethport, N. J.  This chimney is  of the 
Ransom cold-twisted-iron construction, and is the sec­
ond of its kind in this country ; the first, a chimney 
150 feet high, with walls less than 1 2  inches thick, 
was built about three years ago at Bayonne; N. J., 
for the Pacific Coast Borax Company. This chimney 
has given perfect satisfaction and has withstood a num­
ber of severe wind storms. All the buildings of thi s  
company are of concrete throughout. T h e  Singer 
chimney is a straight chimney 125 feet high,  with a 
!I. foot fiue. It weighs 250 tons, the load on the base 
being 9% tons to the square foot ;  20 pounds per foot 
was allowed for wind pressure in designing the chim­
ney. What is  known by concrete men as "wet" con­
crete was used. By a wet mixture is  meant one which 
quakes slightly when rammed ; by dry mixture i s  
meant one which requires repeated ramming t o  bring 
water to the surface. The concrete was mixed accord­
ing to the following proportions : 1 part American 
Portland cement, 3 parts sand, 5 parts broken Hudson 
River limestone. ( Stone broken to pass through a 
%-inch ring unscreened. ) All of the concrete used 
was machine mixed, this process being much quicker 
and cheaper than mixing by hand. The method used' 
in constructing this style of chimney i s  ingenious and 
novel, and is covered by patents. In laying the foun­
dation for this chimney no piles were �sed; the ground 
was simply leveled off and the concrete laid as shown 
in Fig. 1. Cold-twi sted i ron bars were embedded i n  
the foundation, radiating from the center, a s  shown. 
Twisted rectangular bars are used for the reason' th at 
the spiral ribs formed upon the iron make a continu­
ous lock between th e bars and the concrete. It was 
also shown by test that the tensile strength of twisted 
bars was considerably more than bars that were not 
twisted. The following table shows the increase of 

Material. 

� in�h �qtl�re cum��rcial jr��n 

% " Norway 

Nfl. of 
twists per foot. 

Per e �l1t 
(If guill. 

0.03 
o 17 
0.20 

No. of I Per cent. 
twi�tfil, of gain. per foot. 

2� 
6 
6 

0.05 
0.18 
0.24 
0.53 

strength of i ron bars by reason of twisting. When 
the fou-ndation' is thoroughly set, a mold i s  put in 
place and the actual building of the chimney com­
mences. This mold is constructed as shown in Fig. 2. 
It is  filled with concrete, through which iron bars are 
distributed as shown in Fig. 1 .  This concrete is then 
thoroughly tamped and allowed to set. It will be 

(;;e 

C R/�s PI' f2 "817/'5 
5IJcJw,i7f1 U>/7oec/IMs 

noticed t�t the chimney has an inner and outer shell; 
the space between these shells is obtained by means 
of wooden core blocks. Scaffolding is erected inside 
of the mold;  on this scaffolding the hoisting beams, 
A, shown in Fig. 2 ,  are supported. 

After the first filling of concrete in the mold is 
thoroughly set, the turnbuckles on the mold are let 
out, leaVing the mold free to be raised by means of 
the threaded stays and hand wheels. Eight men are 
required to raise the mold, one man at each wheel. 
The mold is  raised 5 feet at a time, this leaving the 
mold a lap of 7 feet on the portion of the chimney 
already set. The mold i s  now tightened up by means 
of the turnbuckles, and is again filled with concrete 

A NEW ICE CONVEYING APPARATUS. 

and iron rings. Perpendicular iron rods are also 
placed through the chimney, as shown in Fig. 1. These 
are joined at every filling, making a series of continu­
ous bars from the base to the top of the chimney. 
The operation is continued each succeeding day, the 
scaffolding being extended upward, and the mold 
raised, filled and the concrete allowed to set ; thus 
5 feet or

' 
the chimney is  completed each day. When 

the mold is raised high enough to clear the cleaning­
out door, the concrete is delivered to the men on the 
scaffolding by means of a bucket·hoist inside of the 
mold. In molding the cap, a plaster mold is used. 

The outside finish of these chimneys may be left 
plain, or tooled to represent stone ; sometimes, to add 
to a chimney's appearance, two rows of concrete brick 
are laid in place after each day's work, this making 
a series of brick rings 5 feet apart throughout the 
height of the chimney. When lightning rods are de­
sired, the perpendicular rods already .referred to are 
extended up through the cap. 

-------.....-------
A NEW ICE· CONVEYING APPARATUS 

In regeling i ce - machines, the ice - parti cles 01' 
chips are turned off from the freezing cyt 
inder and are considered cold enough to 
freeze together when collected and com­
pressed. 

Usually the i ce-particles, however, are 
greatly agitated in the water before being 
discharged into the suction-pipe or solidify­
ing device, and their temperature becomes 
too nearly that of the water, so that in a 
completed cake of ice some films of water 
sink down, drawing in air, and marring the 
appearance of the cake. To overcome these 
objections and to provide an improved means 
for collecting and discharging the ice-parti­
cles with least agitation, so that the final 
cake will be more thoroughly frozen and 
solidified, is the purpose of an invention 
patented by Ambrose H. Rauch, of Be thle­
hem, Penn. 

In the freezing-tank which forms part of 
the apparatus for making ice by the regeal­
ing method, and from which chips or parti­
cles 'Of fioating ice are discharged into a 
suction-pipe leading to a slush-pump, Mr. 
Rauch mounts a skimming mechanism. The 
essential features of thi s mechanism are 
scoops mounted to swing on two endless 
carrier-chains passing over sprocket-wheels. 
Each scoop consists of a metal frame with 
bottom, back and sides of screen material 
through which the water may pass freely. 

The scoops pass down between the one set 
of sprockets in a vertical position, and, while 
moving through the water in the tank, are 
turned to a horizontal position to gather up 
the ice-particles, by means of guide·rails. 

The advantages derived from using con­
crete are not only simplicity in construction, 
but the fire-resisting qualities of concrete 

DETAILS OF CONCRETE CHIMNEY 
AT ELIZABETHPORT, N. 1. PLAN AND ELEVATION OF THE MOLD. 

At the outlet end of the tank is a spring­
actuated hammer designed to be engaged by 
a scoop, or by one of its trunnions, when the 
scoop is about to discharge its load. The 
trunnion of a scoop gradually compresses 
the spring of the hammer until the scoop i s  
about t o  discharge its contents. Then, when 
released, the upper short portion of the 
hammer strikes the trunnion, thus jarring 
the ice-particles into the pipe; 
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THE TOBACCO INDUSTRY. 

BY WALDON FAWCETT. 
A new impetus has been given in recent years to 

the tobacco industry in the United States-ever one 
of the lines of enterpriEe most largely contributory to 
the material prosperity of the country. There can be 
no doubt but that these new conditions have been 
induced in part by the very extensive investigations 
relative to this .plant which have been carried on 
during the past three 
years by the Division of 
Soils of the Department of 
Agriculture. A systematic 
study has been made of all 
the diseases of the crop, 
and the very important 
discovery has been made 
that the ever-troublesome 
fermentation is not caused 
by bacteria, as had alway� 
been supposed, but by 
chemical ferments p ro· 
duced by the tobacco plant 
itself. This discovery has 
suggested important modi­
ficati:ms of the old meth­
ods of handling tobacco 
which promise much im­
provement in leaf tobacco, 
and will unquestionably be 
the means of adding mil-
lions of dollars to the 
wealth of the country. Tobacco was grown in this 
country long before the arrival of the first settlers, 
and served as legal tender during the early days of the 
colonies. However, the beginning of the last cen­
tury found only the dark export types of Virginia 
and the light pipe-smoking tobacco of Maryland grown 
to any extent, and it has been within the century 
which has just closed that the cigar, lemon-yellow 
cigarette, mahogany manufacturing, Burley and Per­
ique classes have been developed. 

Even during the earlier years of the century, wherein 
the tobacco industry made such advancement, the 

CUTTING TOBACCO LEAVES. 

$,ieltift, �meri,alc 
rate of progress was slow. It was only when foreign 
consumers made an imperative demand for colored 
tobaccos that the utilization of artificial heat for cur­
ing was introduced. During the first quarter of the 
century wood fires were the only artificial means em­
ployed for curing tobacco. Then flues and charcoal 
fires were introduced ; but it was not unti l after the 
civil war that flue curing entirely superseded char­
coal fires in the production of the bright yellow varie-

OLD TOBACCO WAREHOUSE, RICHMON D, VIRGINIA. 

ties now used for cigarette, plug and twist wrappers. 
The States of Virginia and Maryland constituted the 

original seat of the tobacco industry. New England 
settlers attempted to cultivate i t ;  but the first real 
extension of the industry was westward into Ken­
tucky and Tennessee. The first crop of lemon-yellow 
tobacco was produced in 1852  on a sandy ridge in Cas­
well County, North Carolina. and the variety attained 
to such popularity that its cultivation spread rapidly, 
until the outbreak of the civil war. which conflict, of 
course, interrupted the culture for half a decade. In 
1864 the White Burley tobacco was originated, and by 

reason of the absorbent powers of the leaf proved par· 
ticularly well adapted for wrappers. 

All the principal nations of the world purchase con· 
si derable quantities  of tobacco from the United States. 
I t  is significant that each country differs in its require­
ments and in the character of the leaf used. Inasmuch 
as all the various countries are supplied from the 
same section of the country, and the differences in 
the tobaccos would appear to a casual observer to bE> 

very slight, considerable 
experience is required on 
the part of a packer to 
assort the various tobaccos 
into the grades suitable 
for each country, and to 
put the weed in the condi­
tion required by the par­
ticular country to which it 
is to be consigned. 

These differences are, 
however, real and not im· 
aginary as some persons 
might be inclined to sup­
pose. For instance, Great 
Britain, which requires 
the best leaf and pays the 
hi ghest price, demands a 
large leaf, olive green in 
color a n d  s o h e a v i I y 
smoked in curing that the 
odor of wood is apparent 
in the leaf. Africa, on the 

other hand, takes a long narrow leaf of heavy body, 
which i s  made very black by steaming and packing 
under heavy pressure in the hogshead while the to­
bacco is still warm. Oil is applied by means of a 
sponge to each layer as it is packed. 

The curing of all the dark export tobaccos is  ef· 
fected by open hardwood fires. The Virginia tobacco 
is, generally speaking, somewhat superior to the yield 
from Kentucky and Tennessee, and consequently most 
of it is retained by the manufacturers in this coun· 
try. The tobacco farmer usually assorts his harvest 
into "lugs."  "good leaves," and "top leaves," but the 

DRYING TOBACCO IN A WAREHOUSE. 

SfBI1'l'lNG TOBACOO LEAVES. WRA1'l'ING ROOK-OIGAR FAOTORY. 
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final grading and treatment are left to the determina­
tion of thb packer, who decides into which country each 
quality of tobacco shall be sent. The light tobaccos 
used exclusively for pipe smoking and cigarettes are 
produced principally in Maryland and Ohio. That 
grown in the former State i s  air-cured, while the Ohio 
product i s  cured by means of wood fires. 

The agents of foreign countrie s  who buy so many 
million dollars' worth of tobacco in this country pu�­
chase enti rely by sample. The tobacco goes from the 
plantation to a large warehouse established for the in­
spection of the goods by State officers. When the tobaccos 
have been entered in the warehouse, a sworn and 
bonded inspector draws four samples from each hogs­
head, taken from different places and at equal dis· 
tances apart, beginning near the bottom of the hogs­
head. These samples are tied together and after being 
sealed are labeled with the name of the owner. the 
number of the hogshead, the net and gross weight. 
When a hogshead is  forwarded to a forei gn purchaser 
the sample accompanies it, and if  there be more than 
ten per cent of the tobacco in the hogshead poorer than 
the sample, the inspector, who is  under bond, becomes 
liable for the difference. 

Tobacco ordinarily grows from three to fourteen 
feet in height, according to climate and other condi­
tions. The first step in its culture is  the preparation 
of the seed bed, which in the South is done in January. 
Before the seeds are sown the ground is burned over 
in order to kill all foreign seeds and also produce an 
ash that acts a s  a fertilizer. The young plants wh'en 
they attain to a prescribed growth are transplanted to 
hills in the field, where, after they have' ripened, the 
entire plant is cut close to the ground. 

The leaves go from the field direct to the curing 
house, where they are placed upon frames. Perhaps 
half a ton of tobacco is cured simultaneously, the 
process occupying some four or five days, and duri n e; 
thi s interval the leaves are kept in a temperature 
which is seldom below one hundred degrees and for 
hours at a time i s  nearly two hundred degrees. Then 
comes the packing according to the market for which 
the product is  destined, as has already been men­
tioned. 

The manufacture of cigars was begun in a small 
way in the United States in 1801,  and the first factory 
was established about nine years later. At first the 
cigars were peddled about the country in wagons ; 
but the demand increased rapidly. Just prior to the 
civil war the annual production of cigars in America 
was less than one-fifth of a billion. I n  1875  it was 
nearly two billion, and in 1892 four and a half billion. 
The increase since that time has been even more rapid .  
The manufacture o f  cigarettes began during the civil 
war and gradually increased until several billion now 
constitutes the annual production. It  was during' the 
c ivi l  war, too, that the first governmental tax on the 
various manufactured forms of tobacco was i mposed, 
although dealers and manufaeturers were not required 
to take out licenses until several years later. 

Formerly girls were employed extensively in the 
manufacture of cigarettes, but now the work i s  per­
formed almost exclusively by machine. The cigar 
consists of three di stinct parts, the wrappe. and under­

,r 0:tth that the binder, both of leaf tobacco, and the 
"filler," constituting about one-half the weight, of 
cuttings or fine �havings of the leaf. The cigar-maker 
rolls the filling rather loosely, and does not attempt 
to give it  much shape until the binder has been 
wrapped around it. The' outer wrapper is of course 
put on with consi derable care, and then the cigar 
i s  trimmed to the proper length and placed in the 
bundle or box wherein it  goes to market. 

The portion of the population of the United States 
directly or indirectly dependent upon the tobacco in­
dustry would form a city considerably larger than 
Boston or Baltimore, and the annual wage paid to em­
ployes of the tobacco industries amounts to much 
more than the aggregate deposits of the three largest 
savings banks in the country. For half a decade past 
the exports of American tobacco to all countries have 
averaged 140,000 tons annually, valued at upward of 
$ 24,000,000. 

. . . ' . 
ChrlstJUas Island. 

Sir John Murray, the eminent English explorer, bas 
recently returned from a six months' expedition to 
Chri stmas I sland, a small islet twelve miles in length 
by six miles in width, situated in the Indian Ocean, 
a bout 220 miles from land. The island is  in reality 
a dense forest, but is famous for its rich phosphate 
deposits, the working of which constitutes the staple 
industry of the colony. The population comprises 
thirteen whites, including a doctor, chemist, and engi­
neer, with their families, and 720 Indian coolies, all 
engaged in the phosphate TIines. There i s  no anchor· 
age, but a splendid open roadstead. and the depth of 
the water round the i sland varies from three to

' 
four 

miles, The most interesting features of the island 
are the animals and plants. The place is overrun with 
a curious red crab, specimens of which were discov-

J C itutific !mtri cau. 
ered measuring about eighteen inches across the back. 
The most salient characteristic about them is that 
they are excellent tree climbers, and regularly once 
a year they migrate from the trees in one huge colony, 
like ants, to the sea to hatch their eggs, after which 
they return inland, the whole journey occupying about 
fifteen days. Sir John. only discovered two mammals 
upon the i sland, which were species of rats hitherto 
unknown. One; which infests the coasts, i s  black in 
color, while the other, indigenous to the inland 
plateau, is brown. They are so abundant that a num­
ber of terriers have been imported with a view to 
their extermination. Sir John Murray experienced 
considerable trouble in piercing the forests to the cen­
tral plateau, which is  some 1,000 feet above sea level, 
owing to the prolific and thick growth of the vege­
tation. One night he lost his way and had to subsist 
upon the tops of sago palms. An administrative body 
has recently been di spatched to the i sland, and build­
ings for the public business are to pe erected. The 
climate is perfect, resembling a hot English summer. 
Prior to the British annexation the island was unin­
habited. 

. . . . .. 
NEW GAS BATTERY. 

A new gas battery has been lately devised by a 
German inventor, Andrew Plecher, which presents 
some interesting peculiarities. The electromotive force 
is  produced by the combination of hydrogen and 
oxygen, this being brought about by using the well­
known properties of finely divided platinum. The 
diagrams show the section and exterior view of thi s 
batt.:lry, which consists of a series of chambers, C. 
made of a specially prepared material ; for this pur­
pose a mixture of clay or plaster with a solution of 

NEW GAS BATTERY. 

chloride of platinum is generally used. The vessels 
are dried and then baked so as  to harden the material 
and decompose the platinum salt, when the metal 
asst'mes a finely divided state. In the interior of 
the vessel is a system of conductors, a, formed by 
rods or wires attached to the walls ; the conductors 
of all the vessels are connected to a common terminal, 
.4.. On the exterior of the vessels is  placed a similar 
systeo, b, connected to the terminal, E. The vessels 
rest upon a lower portion, D, with inclined walls, 
and huving at the bottom · an escape-cock, E. At the 
side is an opening, H, for

' 
the admission of the gas. 

The battery is put in action by introducing hydrogen 
by thi s opening, the battery being filled with the 
gas, while the oxygen at the exterior is  furnished by 
the surrounding air. The two gases penetrate into 
the porous walls of the vessel and combine . under the 
influence of the finely divided metal ; water is formed 
by this combination, and thi s runs down the sides of 
the interior and i s  taken out at the bottom, while 
that formed at the exterior of the vessels is  collected 
in a trough, T, surrounding these. Thi s combination of 
the gases sets up an electromotive force between the 
terminals, A and B. It has been found that the combina­
tion of the gases may be increased by the action of an 
induction coil, I, whose secondary circuit is  connected 
to the terminal, .4., on the one hand, and on the other 
to an exterior conductor, M, placed at a short distance 
from the walls of the vesseL In this battery no elec­
trolyte is needed ; it is even best to get rid of the water 
as much l\S possible, and ' its evaporation may be 
hastened by a current of air. Palladium may be used 
instead of platinum, a s  its action is  'similar in thi s  
respect. T h e  action is  n o t  confined to hydrogen and 
oxygen, but other gases may be used. 

• • • • • 
The chimes of, St. Patrick's  Cathedral , New Yorolt 

city, are now rung by compressed air, the bells being 
actuated through the medium of electrical devices. 
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There are at  present 170 automobiles in use in the 
city of Brussels. 

The Austrian military authorities have been experi· 
menting for two years on the value of automobiles for 
conveying stores and ammunition, and they now intend 
to test the possibilities of trallF1porting troops at this 
year's maneuvers. 

The firm of Pan hard & Levassor has come to Amer­
ica to obtain a sparker for the engines of their car­
riages. We refer to the auto-sparker made by the 
MotSinger Device Manufacturing Company, of Pendle­
ton, Ind. One of the machines was sent over to France, 
and after exhaustive tests it was decided to adopt the 
auto-sparker, and the French patent was purchased. 
Thi s is, we believe, the first instance where makers 
of motor carriages abroad, especially in France, where 
the industry may be said to have originated, have 
turned to America to bbtain one of the most impor­
tant parts for the construction of their vehicles, and 
it also shows how essential it i s  to take out French 
patent.s on mechanical devices of this nature. 

A series of tests has been made on the tracks of the 
Northern Railroad, in France, with a new type of 
automobile passenger car. It  has been built by Pan­
hard & Levassor, and has a 4 horse power motor 'of 
the petroleum type. Two seats run along each side, 
accommodating 20 persons, and the conductor's place 
i s  in the middle, toward the fron t. The motor, placed 
in the front of the car, is thrown into gear by a clutch 
operated by a foot-lever, while a hand-wheel gives 
four speeds of 7 ,  11, 15, and 22 miles an hour. As the 
car is built to run upon the railroad track, the differ­
ential is naturally suppressed, and this has led to some 
other changes in the mechanism, especially that of 
the forward and reverse movement. The whole is now 
controlled from the same hand-wheel, and arrows in­
dicate the direction of movement. The refrigerating 
tubes are placed upon the roof. This car is to be 
sent to Algeria and will be put in service over a sec­
tion of narrow-gage railroad. 

A service of motor omnibuses has been established 
in London. The company responsible for this ener­
getic step is the Southwestern Motor Company, and 
the vehicles will ply through Batham, Streatham, Toot­
ing, and Wandsworth, the most densely populated 
southwestern suburbs of the metropolis. Locomotion 
between these points and the City is very inadequate, 
so that probably the public will appreciate the new 
means of transit. The preliminary service consists of 
four cars which will travel at a maximum speed 
of twelve miles an hour. If the enterprise is success· 
ful other vehicles will be added, but since motor loco­
motion in London hitherto has been attended with 
failure, it was decided to carry out the experiment on 
a small scale. The vehicles are of the covered 
wagunette type with accommodation for eight pass­
engers inside and two on the box seat wi',h the driver. 
The sides are removable, so that in hoi weather the 
cars will be quite open. They are handsomely finished 
in natural wood and run on broad rubber-tired wheels. 
The fare i s  two cents per mile at present, but if  the 
enterprise is  successful probably the tariff will be 
reduced. 

The Chauffeur contains an interesting account of the 
automobile situation in Madagascar. There are few 
colonies where the automobile seems better adapted 
than Madagascar. The conditions in this country are 
somewhat special ; on the 'One hand, the intelligence 
of the natives is  considerably above the average, and 
on the other the capital, Tananarive, is situated in the 
�:::!!lter of the island, and united only by roads to its 
two supply-ports, Majunga and Tamatave. An auto­
mobile system between the first-mentioned town and 
the capital will soon be in operation, and the second 
line, from Tamatave to Tananarive, will shortly fol­
low. For the latter, six of the most skillful operators 
from the Paris factories are about to start for the 
island with six machines of the Geo. Richard and 
Pan hard types. These men , will organize the system 
and train the natives to conduct the machines and keep 
them in order. It is proposed to run them with alcohol 
obtained from cane-sugar. In the flrst enterprise, un· 
der a French company, the machines are of the Pan­
hard and De Dietrich makes ; for these gasoline is 
to be used, but some trouble is  expected on account of 
the rapid evaporation due to the heat. The second 
enterprise i s  headed by a native of Madagascar. It 
i s  proposed also to try the Koch automobiles, which use 
ordinary petroleum, upon both these systems. The 
roads, as it appears, are very fair, but one difficulty 
is  experienced on account of the bridges, as at present 
these are made by trunks of trees bound together and 
thrown across the streams. Passengers and freight are 
now transported by native carriers, and the cost is 
naturally very high. Under these conditions any great 
amount of traffic with Tananarive would be impossible. 
The use of the automobile is  therefore quite in order, 
and the result of the trials will be followed with inter­
est. These are to be reported from time to time by the 
conductors in charge. 
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MANUFACTURE OF PLATE GLASS. 

Among the numerous branches of manufacture 
which have made Pittsburg and the valleys of the 
Allegheny and the Monongahela the most famous indus­
trial center in the world, the manufacture of glass in its 
various forms hold a prominent place. The subject 
of our front page engraving is  the Charleroi plant of 
the Pittsburg Plate Glass Company----'one of ten differ­
ent establishments which are controlled by that great 
organization. The plant as here describen is thor­
oughly up-to-date, and may be taken as illustrative of 
the latest processes in this industry. 

The raw materials for the glass consist of sand, 
faIt cake, soda ash, limestone, charcoal and arsenic. 
'1 hese are brought to the works on cars, which are 
run up on to a trestle that extends above a series of 
bins in the storage house. The various materials 
are dumped into their respective bins, from which they 
a re shoveled, in the proper portions, into two-wheeled 
hand-carts, known as "batch wagons," and wheeled 
to the weighing machines, where the proper propor­
tions of each constituent are determined by weight. 
The material is then thoroughly mixed, and wheeled 
to the casting-hall furnaces. Over 50 per cent of the 
mixture consists of sand, the grade of sand u sed in 
the manufacture of plate glass being an almost pure 
silica. 

THE MELTING POTs.-The melting of the mixture 
is  done i n  large clay pots which are 44 inches in 
diameter and 3 feet deep.  As these pots have to be 
exposed to a fierce heat of nearly 3,000 degrees, the 
greatest care has to be taken in the selection and 
preparation of the clay from which they are molded. 
The "pot-clay, "  as it is called, is somewhat similar 
to firebrick clay ; but it has to undergo a most careful 
and thorough kneading by foot in order to give it the 
proper consistency and the remarkable tenacity which 
is one of its chief characteristics. The kneading is 
done in a large square vat by specially trained work­
men, who tramp si deways from end to end of the 
vat, stamping down the clay as they go. A poorer 
grade of the same clay i·s prepared for manufacturing 
the furnace doors. After kneading, the clay i s  taken 
to a room above, where the pots are carefully molded 
by hand, the molders building up the circular wall of 
the pot by working in a handful of the clay at a time, 
each lump being thoroughly kneaded into the piece as 
it grows into shape. The walls of the pot are 4 %  
inches thick. After the pot i s  completed i t  i s  left 
to dry by natural heat. The furnaces are arranged 
as shown in our engravings. The bottom of the fur­
nace i s  level with the floor of the furnace room, and 
each furnace has ten vertically sliding doors, five on 
each side. The whole structure is  built of first-cla:ls 
firebrick, the sliding doors consisting of large molded 
slabs of clay. In this particular works there are five 
of these furnac'es, three of which are in continual 
operation, the others being held in reserve. 

MELTING AND CASTIXG.-After the mixture of sand, 
salt cake, soda ash. etc., has been placed in the melt· 
ing pot, it is picked up by a mammoth pair of tongs, 
brought by an overhead traveling crane to the furnace 
and placed on the floor of the same. After the doors 
are closed and sealed, the producer-gas is turned on, 
and in fifteen hours the mixture is  melted ready for 
pouring. The door is then lifted and a large, wrought 
iron, balanced, pair of tongs is swung into the furnace 
by a traveling crane. The pot is  withdrawn and 
brought to the casting table, a view of which is  shown 
in our lower front-page engraving. The casting table 
is  a carefully-trued surface of cast iron, and travels 
on a track laid between two lines of annealing fur­
naces. Upon one end of the table is a hollow cast 
i ron roller 1 8  inches in diameter, which extends 
entirely across the table. Down each edge of the 
table is laid a strip of iron, half an inch in thickness, 
upon which the roller travels. Around each end of the 
roller is wound a chain, which i s  carried to the oppo­
site end of the table, to the drum of a hand-winch. 
For convenience of operation the melting furnaces and 
the annealing furnaces are laid out at right angles 
to each other, intersecting at their common center.  An 
overhead electrical crane carries the pot of molten 
glass up to the line of the annealing furnaces where 
it is  set down and picked up by a small jib locomotive 
crane, which travels on a track that runs the full 
length of the a�lllealing furnaces as shown. By this 
crane it is  carried to the casting table, where the con­
tents of the pot are poured out immediately in front 
.f the roller already referred to. The roller is then 
drawn forward, and as it is  raised above the table 
by just a half inch, 01'- the thickness of the side strips 
upon which it  travels, it  follows that the molten glass 
is rolled out in a sheet of just that thickness. By the 
time i t  has been rolled out the' glass has cooled suf­
ficiently to be moved, and the door of the annealing 
furnace i s  raised and the sheet pushed forward into 
the furnace. 

ANXEALlXG.-The object of annealing is  exactly the 
same as that of annealing in the manufacture of steel ; 
namely, to take out any cooling strains which may 
have been set up in casting, and to allow the molecules 
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to rearrange themselves and take up a position which 
will leave the plate absolutely free from initial strains. 
The annealing furnace is heated to the proper tem­
perature, about a cherry red, and as soon as the plate 
has been introduced the gas is  shut off and the plate 
is left in the furnace for from four to five days. 

GRINDING.-The glass plate as taken from the an­
nealing furnace is half an inch in thickness, and it 
now has to undergo the grinding and polishing pro­
cesses, . during which it will be reduced to the finished 
thickness of a quarter of an inch, an eighth of an 
inch being lost on each side of the plate. The rough 
grinding i s  done between series of grinding tables ar­
ranged in groups of three, each group consisting of a 
lower and two upper tables. The lower table is a 
large cast iron rotating disk which has been faced 
and carefully trued up. The plate is laid upon this 
and secured to it with plaster of Pari s. Bearing upon 
the glass plate are two circular runners, one of which 
is 1 2  feet and the other 14 feet in diameter. The two 
runners are journaled in a trussed frame which ex­
tends across the top of the machine, and they are 
driven by means of miter gears and shafting. The 
bottom face of the runners i s  shod with a number of 
parallel, cast iron, serrated bars, which are spaced 
about 3 inches apart. The grinding is  started at 
a slow speed, the runners moving at the rate of about 
two revolutions to the minute. As it  proceeds, the 
speed is  increased until it reaches a speed of 30 revo­
lutions to the minute. Sharp river sand and water 
are fed to the plate, and as not merely the runners, 
but the table below, are constantly rotating, the grind­
ing is  perfectly even over the whole surface of the 
glass, and a remarkably true surface is secured. When 
about an eighth of an inch has been taken off, the 
plate is turned over and the rough grinding is  re­
peated on the opposite side. As the sand and water 
flows from the grinders it is carried to a series 
of pits and boxes where it  is graded into four grades. 

POLISIIlNG.-The plate as it comes from the rough 
grinders is somewhat opaque and its surface has a 
milky appearance. It is now necessary to give it a 
finish polishing, which is done in a separate room 
upon a large number of low tables of the kind shown 
in our engraving. Down the full length of each 
table extend s  a stout cast iron girder, to which is at­
tached at intervals of about 20 inches a series of 
transverse wrought iron bars. Through the end of 
each of these bars extend the vertical shafts of a 
series of felt-covered polishing disks. The pressure 
upon these disks is regulated by means of cup-shaped 
weights which are placed upon their vertical spindles. 
The polishers are fed with a rouge which is somewhat 
similar to the polishing rouge of jewelers, but is  of 
coarser consistency. The longitudinal girders before 
referred to are connected to the crank-arm of a series 
of spur wheels driven, in each case, by a 75  horse 
power engine, and by this means an oscillatory move­
ment is given to the whole series of polishers. I t  
takes about 1 2  hours, 6 hours t o  each side. t o  give the 
proper finish polish to a plate of glass. When the pol­
ishing i s  completed, the plates are stamped and taken 
to the salesroom, where they are carefully examined 
by experts both for fini sh and quality. Any faults, such 
as small bubbles, unmelted portions of the original 
mixture that may have come through the process, 
scratches, etc. ,  are cut out, or, if  it is  necessary, the 
whole plate condemned. The capacity of the Charleroi 
works is about 3,000,000 feet of finished glass per 
annum. The total capacity of plate glass by the whole 
ten establishments of the Pittsburg Plate Glass Com­
pany is 22 ,000,000 feet per annum. 

. . ., 
The Marconi Patent s. 

Marconi 's  patents have been declared valid in the 
suits brought against the Anglo-Italian i nventor by 
the owner of the Dolbear patents for a mode of elec­
trical transmission without wires. The suit was 
brought in the Uni ted States Circuit Court, J udge 
Alfred C. Coxe presidin g ;  damages of $ 100,000 were 
asked for. Marconi 's answer was that his apparatus 
was an original invention and did not infringe on the 
Dolbear patent rights. He had two expert witnesses­
Dr. J. A. Fleming, of London, and Prof. C. R. Cross, 
of the Massachusetts Institute of Technology. Dr. 
Fleming in his testimony, which was made in the 
form of a deposition, said that he had tried the 
Dolbear patent instruction, and he had failed to obtain 
any such signals or effects as described therein. No 
evidence was heard on the side of the plaintiff. The 
suit was dismissed, and the assignee did not wish to 
offer any testimony, it  being claimed that the plaintiff 
had decided that wireless telegraphy without selec­

tive arrangements had no commercial value. 
• • • • • 

We regret to note the death of John Charter, Sr.,  
the inventor of the Charter gas engine, who died at 
his home, at Sterling, Ill . .  on April 30. He was born 
in Freiberg, Germany, in ] 838.  and came to America 
in 1844,  settling in Pennsylvania. In 1 8 8 2  he invented 
the Charter gas engine, which was the first engine of 
its kind in the world to use gasoline direct. 

Electrical Note •• 
There are 150 miles of electric railways in Spain, 

of which Madrid has 1 6  miles. 

Minister Smith reports from Monrovia, February 
26, 1901 ,  that Mr. T. J. R. Faulkner, a civil engineer 
from the United States, has placed that city in tele� 
phonic communication with White Plains, a settlement 
25 miles up the St. Paul 's River. This is the 10Igest 
line in the country. 

There seems to be an openin� for electric fire pumps 
in many of our large towns. They could be trans­
ported to the scene of the conflagration and power 
can readily be obtained from the trolley wires. The 
engines might either run on the rails or be drawn 
by horses, or they might be provided with storage bat­
teries and run as automobiles. 

The Lexington Avenue Line of the Metropolitan 
Street Railway Company of New York is now operated 
by electricity as far as Twenty-third Street and Broad­
way, the road having been converted on May 6 ;  and 
May 1 1  the cable servi ce on the Columbus Avenue Line 
will be replaced by electricty, and a similar change 
will be made on the Broadway system on May 18 .  
There will  then be no cable lines in operation in Man­
hattan. 

At the Buffalo Exhibition visitors will have the op­
portunity of seeing a small building made of alumini­
um. Niagara Falls is the principal aluminium manu­
facturing place in the world, and the white metal is 
a product of two principal factories located there, 
current being taken from both of the great power 
companies. This structure will be octagonal, and it 
will be as large as can be built in a space 1 5  feet 
square. The height will be about 22 feet, and it will 
be made of No. 24 sheet. 

The Navy Department has been giving careful at­
tention for some time to the subj ect of wireless 
telegraphy with a view of ascertain ing how far it can 
be practically applied to the naval service. The subject 
has now advanced to a point where Secretary Long 
has appointed !t special board of officers to make a 
thorough inquiry concerning it. The meeting of these 
officers will take place at Newport, and it  is  expected 
that their conclusions will determine to what extent 
the wireless system can be utilized for the navy. 

Consul-General Guenther, of Frankfort, says that 
the captain of a channel mail steamer, which is 
equipped with an apparatus for wireless telegraphy, 
reports that on his last trip a message was received 
from the French light-ship, which is  anchored about 25 
sea miles from Dunkirk, stating that the latter would 
be unable to light up the next night unless help arrived 
from shore. The captain at once sent a second wire­
less message to La Panne, on the Belgian coast, from 
which point it was forwarded to Dunkirk by the regu­
lar telegraph line. From this place a boat was dis­
patched to the light-ship and the necessary repairs 
were made. 

Consul-General Bittinger, of Montreal, under date 
d April 11, 1901 , !?ays that there are 102% miles of 
electric road in that city ; as motor power, there are 
available six engines of 600 horse power each, one 
engine of 3,000 horse power, twelve 200-kilowatt gen­
erators, six 300-kilowatt generators, and one 1 ,5 00-kilo­
watt generator. The rolling stock consists of 372  
closed and 370 open cars. The company' s  capital at 
present is  $5 ,500,000 paid up. In 1900,  the company 
carried 43 ,362 ,262 passengers. Last year's business 
showed a net profit of $647,246.64,  as compared with 
$630,870.61 for the year 1899 .  The above does not in­
clude the suburban roads� 

Consul Jones, of Funchal, March 2, 1901,  says that 
the Eastern Telegraph Company has just finished lay­
ing a cable from Falmouth to St. Vincent, Cape Verde 
I slands. It passes through the office of the Western 
Telegraph Company, Limited, at Funchal, and is 
worked in connection with the Cape-St. Helena route. 
The latter company has landed four cables at Funchal 
-two to Lisbon and two to St. Vincent. One of the 
Li sbon cables is  continued to Brazil and connects 
that country with Europe. The direct cable route 
from Funchal to the United States, adds the conSUl, is 
via Lisbon and the Azores. The tariff to New York 
is about 5 0  cents per word. 

The illumination of a clock face i s  undoubtedly an 
important business, and it  is a matter for surprise, now 
that the electric light is obtainable in so many quarters, 
that progress in thi s  direction has not been more 
rapid.  As pOinted out by Mr. A. A. Johnston in a paper 
on thi s subject before the Society of Arts, gas is the 
worst form of illuminant for the illumination of 
clocks. It corrodes the works, smokes and discolors 
the glass, dries up the oil , and is altogether most 
unsuitable. Lamps are preferable to gaslight, but 
the advantages of the electric light over all others for 
thi s  purpose must be generally admitted. One ad­
vantage not specifically mentioned by Mr. Johnston, 
says the English Electrical World, i s  the ease with 
which the illumination of the dial can be made auto­
matic when electricity is the lighting agent. 
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THE MASTODON AT THE BROOKLYN IN STITUTE 

MUSEUM . 
BY PROF. ALFRED G. MAYER. 

During ·the summer of 1899 a skeleton of Mastodon 
giganteus was found upon the farm of Frederick W. 
Schaeffer, at Newburg, N. Y. 
This skeleton was purchased by 
members of the board of trustees 
of the Brooklyn Institute Mu­
seum, and is now mounted and 
on public exhibition at the Mu­
seum building, on Eastern Park­
way, Brooklyn. 

The skeleton is almost com­
plete, so far as the trunk is con­
cerned, but most of the leg-bones 
were not found. These have 
been replaced in plaster or from 
other mastodon bones. 

The skeleton was found about 
four to six feet below the sur­
face, lying upon the clay bottom 
of what had been a small pool of 
water. After the death of the 
mastodon this pool became par­
tially filled with a layer of peat, 
having a maximum thickness of 
about three and one·half feet. 
Numerous sticks gnawed by 
beavers were found scattered 
through this peat, showing that 
the beavers had lived there long 
after the death of the mastodon. 
The peat was covered with a 
layer of clay and of black loam 
about two and a half feet in 
thickness. 

Jeitu tiiie !mttieau. 
probably survived long after the latter disappeared. 
I t  is certain that prehistoric man hunted the mammoth 
in Europe, for numerous rema'ins of carved mammoth 
bones are found in the caverns of the Vezere and at 
other places in France. Among these is a rude drawing 

MAY 1 8, 1 90 1 .  
iuehel ; draft on normal displacement, 19 feet 10 
inches, at which draft the water·line length will be 
89 feet 9 inches. In a comparison with the "Inde­
pendence," which may be taken as representing the 
most up·to-date construction of the conventional type, 

it was shown that the longi­

There is some reason to sup· 
pose that the Brooklyn masto· 
don died long after the glacial 
period, but a careful examina­

THE MASTODON AT THE BROOKLYN INSTITUTE MUSEUM. 

tudinal framing adopted in 
"Constitution" has resulted in 
the reduction of the total weight 
'Of the plating from 30 tons in 
"Independence" to 22 tons in the 
Herreshoff boat. There i s  also 
a saving as compared with 
"ColumbiJ!." due to the substitu­
tion of a plate· steel deck covered 
with cork tiling for the relative­
ly heavy wooden deck used in 
"Columbia." Against this re­
duction of weights is to be put 
the fact that the sail·plan 'Of the 
new boat has been increased by 
10 per cent over that of "Colum­
bia," which means that the spars 
and rigging must be proportion­
ately stronger and heavier, and 
that the weight of 1,300 square 
yards of extra canvas must also 
be added in. The extra weight 
due to this increased sail spread, 
moreover, is carried at an aver· 
age height of 40 or 50 feet above 
the deck and, therefore, will off­
set some of the weight saved in 
the hull plating and deck. More­
over, the body of the boat is 
larger, and this again will offset 
some of the weight saved. But 
even after all is  said and done, 
it  i s  probable that althouglt 
"Constitution" is a larger and 
far more powerful boat, her dis· 

tion of the locality must be carried 'Out by some com­
petent physiographical geologist before any statement 
to this effect . can be made with certainty. The 
Brooklyn mastodon was an adult individual, and is 
peculiar in that the tusks curve upward and inward, 
their outer points being not more than eight inches 
apart. 

In most mastodon skeletons it will be remembered 
that the tusks bend outward. There are no traces of 
tusks having been present in the lower jaw. Such 
tusks are seen in young mastodons, but they were shed 
at maturity by the females and occasi'onally replaced 
by a permanent tusk on the left side in the males. 

The mastodon was common from Mid-Tertiary times 
until near the close of the glacial epoch, over the 
United States, from the Gulf of Mexico northward 
and from the west 
banks of the Hudson 
River to the Missis­
sippi Valley. 

It  was rare to th(' 
eastward 0 f t h e  
Hudson, and this 
river p r o  b a b I y 
proved a barrier to 
its migrations. 

of the mammoth executed upon a slab of mammoth 
ivory. 

.. � . .  ., 
LAUNCH OF THE " CONSTITUTION." 

The acc'Ompanying photographs, which were taken 
the day after the launch of the "Constitution," are 
instructive as showing the difference between "Con­
stitution" and "Columbia," at least in that portion 
of the two boats that shows above the water· line. In 
our last issue we gave full plans of the construction 
of the new boat, and stated that the chief difference 
would lie in the saving of weight in the hull of the 
boat, due to the adoption of an entirely novel system 
of framing, and in an increase of beam by exactly one 
foot. The dimensions of the "Constitution" are : 
Len gth 'Over all, 132  feet 6 inches ; beam, 25 feet 2 �  

Several good skel· 
e t o n s  have been 
found at Newburg, 
Where they appear 
to h a v e become 
m i r e d  i n  s o f t  
s w a m p  y ground. 
There is reason to . 
believe ' that the ani· 
mal fed upon the 
twigs and leaves of 
trees, for half-digest· 
ed spruce twigs were 
found in the midst 
of the ribs of one of 
the Newburg masto­
dons. 

THE POJl,T QUARTER 

The m a s  to d o n  
probably presented 
the appearance of a 
huge hairy elephant 

.having remarkably 
long, massive tusks. 
Although we have no 
direct e v i d e  n c e , 
there is some reason 
to believe that man 
coexisted with the 
mastodon in North 
America. 

T h e  mammoth 
( E l e p  h a s  primige· 
nius ) lived in North 
America at the time 
of the mastodon and " CONSTITUTION " THE DAY AFTER THE LAUlICH. 

placement will be about the same as that of "Colum­
bia." The photographs show at once that there is much 
more boat above the water, her freeboard being from 
9 inches to a foot greater than that of her predecessor ; 
in fact, she has such high topsides as to be suggestive 
in this respect of "Shamrock I I ." The tumble·home 
which was so marked in "Columbia" is less noticeable 
in the new boat. The bow is very lofty and its sec­
tions are more round and full, giving the boat a 
more seaworthy appearance, and suggesting that she 
ought to make splendid weather of it when thrashing 
her way to the weather mark against a strong breeze 
and a lumpy sea. The quarters and stern appear to 
be deeper than those of "Columbia," and when she 
heels, "Constitution" will derive not a little sail-carry­
ing power from the modeling of these long and power-

BOW VIEW , 

ful quarters. At the 
same time we think 
that, from an artistic 
,point of view, she is 
scarcely as beautiful 
a boat as "ColulD' 
bia," although she 
will doubtless beat 
that boat by from 
5 to 10 minutes, ac· 
cording to the state 
of the wind and sea. 

• • •  
Mr. Charles Davi· 

son, a well-kn'Own 
authority on Seis· 
mology, contributes 
an article on "The 
Progress of Seismol· 
ogy During the Nine· 
teenth Century" to 
Knowledge. The fol­
lowing is a short ex­
tract : "Changes in 
the ampl itude, period 
a n d  direction 0 f 
earthquake - v i  b r a­
tions are readily d is­
tinguished without 
instrumental a i d ;  
b u t  seismographs 
have done more than 
merely add preciSion 
to the evidence of 
our senses. They 
have rendered mani· 
fest features of the 
earthquake - motion 
that would otherwise 
have passed unno· 
tlced. Still more in­
teresting are the rev­
elations of the hori· 
zontal pendulum with 
re6ard to the pul� 
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is much greater 
than can be 'Ob· 
tained from the 
navy's new 1 2-
inch 40 - caliber 
rifle with its 850-
pound projectile 
at 3,000 feet muz­
zle velocity. The 
smashing effec; 
of the 1 ,800-pound 
shot would cer­
tainly be very 
great. When a 
Gathmann 18-inch 
a e r i a  1 torpedo, 
carrying over 600 
pounds of high 
e x p l o s  i v 6, im­
pacts against the 

tions of di:;tant 
earthquakes. By 
the di sturbance of 
m a g n e t o  graphs, 
levels, or lakes, 
the propagation 
of surface undu­
lations to im­
mense distances 
had been known 
for more than a 
century. For the 
fuller knowledge 
gained during the 
last twelve years, 
we are indebted 
to the late von 
Rebuer -Paschwitz 
and those upon 
whom his mantle 
has fallen-Prof. THE I S-INCH GATHMANN GUN, MOUNTED ON PROOF CARRIAGE. target, the strik­

ing energy will Milne, Dr. Agam-
ennone, Mr. Oldham and others_ Much 
still remains to be learnt in this fas­
cinating field of inquiry, but it  is no 
slight feat to have proved that, in 
an earthquake, two series of elastic 
waves traverse the body of the earth 
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be truly enormous. The writer has 
calculated, and Lieut. Meigs, Ordnance 
Engineer of the Bethlehem Steel Com­
pany, agrees thereto, that some half 
million of foot tons energy will result 

with velocities of not less than 9 and 
5 1-3 kilometers per second respectively ; while the 
slow-period undulations spread over the surface at the 
rate of 3 kilometers per second, the latter having been 
traced to distances of , more than four-fifths of the 
earth's  circumference. It is  an achievement worthy 
of the last years of the century. While the more 
obvious earthquake phenomena were well known fifty 
years ago, closer study has revealed others of equal 
importance. Statistical inquiries have proved that 
earthquakes are far more numerous than was formerly 
supposed, the most modern estimate being that one 
takes place on an average every half-hour." 

. . . , . 

GATHMANN IS-INCH TORPEDO GUN. 
BY EllIL GATHMANN. 

The Gathmann 1 8-inch gun which was recently 
c'Ompleted at the Bethlehem I ron Works is  essentially 
a torpedo 'Or high-explosive, shell-thr'Owing weap'On. 
This is the reas'On f'Or making the gun 'Of S'O large 
a b'Ore, as shells c'Ontaining enorm'Ous expl'Osive charges 
are to be thrown therefrom_ The foll'Owing are par­
ticulars 'Of c'Onstruction and ballistic data, as 'Obtained 
at recent pro'Of firing at the Be:hlehem Proving 
Gr'Ounds, Reading, Pennsylvania. 

Total weight . • • • _ "  . . . . . . . . . . . . .  _ _  . . . . . . .  _ _  . . • .  119_ 6 tons 
Total length _ _  . _ _ _ _ _ _  . . • • • • • .  • • • . . • . •  . . . •  _ • • .  44 feet 
Diameter over chamber . . _ . • • •  _ _ _ _  

'

. . • • .  • • . . • .  45 Inches 
Thickness over powder chamber . .  _ • • • • • • .  • • •  13!4 inches 
Max. tang. resistance, sqnare inc:b . . . • • • • . . . .  40,300 pounds 
Max. rad. resistance, BQl1are incb . • • •  _ _  . . . . . . . . . 38,500 pouuds 
Rilling, Gathmann type. 
Twi.t . . _ _ _ . . .  , • • • • •  • • •  _ . _ . . . •  _ • • • • . • . .  _ Zero to 1 in 25 
Powder cbarge . . . • .  _ .  _ . . . • • • • • • • • • .  _ _ _ _ _ _ _ • .  _ 310 pounds 
Gathmann type of rod. 
Projectile . _ _ . _ . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .  1 ,800 pounds 
Explosive charge nf projectile . . . . .  _ .  _ . .  _ _ _ . . . 630 pounds 
Pressure in powder cbamber . . . . . . . . . . . . . . . .  _ _  20.000 pounds 
Muzzle velocity, expected . . . . . . . . . . . . . . . _ _  . _ _ _  . 2,100 foot seconds 

The mean of eight proof rounds fired is as f'OIl'Ows : 
Projectile, 2,000 p'Ounds ; p'Owder, 300 p'Ounds ; muzzle 
velocity, 1 ,900 feet ; pressure, 19,000 pounds. Fr'Om 
these data it will be seen that with the Gathmann regu· 
lar 1 8-inch torpedo shell carrying 600 pounds 'Of de­
sensitized gunc'Otton, total weight only ] ,800 pounds, a 
velocity of about 2,100 fo'Ot sec'Onds can be expected 
with ab'Out 20,000 pounds maximum chamber pressure 

DIAGRAM SHOWING CONSTRUCTIVE FEATURES. 

when Gathmann form 'Of p'Owder is used. This will 
give quite a fiat traject'Ory to any range at which 
m'Odern ordnance is  likely t'O be empl'Oyed, and an 
extreme range equal to that of any service gun. The 
total energy 'Of impact 'Of an 1,800-p'Ound solid shot at 
this vel'Oclty will be s'Ome 55,000 f'O'Ot t'Ons, which 

THE BREECH OPENED. 

BREECH·BLOCK WITHDRAWN. 

therefrom. 
In reply to the experts who tell us 

that the effects on heavy armor plates of the torpedo 
shell will be nil, it  may be said that from tests al­
ready made with 1 2-inch torpedo shells fired from 
army 1 2-inch rifles at high velocity ( 2,000 foot seconds 
and 'Over ) carrying a charge of from 140 to 200 pounds 
'Of wet guncott'On, it has been determined that a for­
ward direction i s  always given to the explosive wave 
when the torpedo is detonated by a base fuse. Armor 
plates of 10 and 12 inches in thickness, together with 
their entire backing, were repeatedly destroyed, or 
in fitter language entirely obliterated, as can be seen 
by the 'Official ph'Ot'Ographs. '1''0 determine the effect 
of very large charges 'Of high explosives against the 
heaviest 'Of armor plates, a w'Ooden b'Ox c'Ontaining 
500 pounds 'Of guncotton c'Ompressed in cakes was 
suspended and placed in c'Ontact with the vertical and 
convex face 'Of a large Harveyized arm'Or plate, 17 
inches thick and 8 by 10  feet section. Up'On detonati'On 
of charge the plate was smashed t'O fragments and 
the supporting structure entirely demolished. T'O 'Ob­
tain full force of any high explosive up'On arm'Or 
plate 'Or 'Other str'Ong structures ( that is, t'O utilize 
energy in doing disruptive work ) it i s  necessary that 
expl'Osives be in a very cl'Ose c'Ontact with 'Objects at­
tacked. With the torped'O shell invented by Mr. L'Ouis 
Gathmann, this condition 'Of cl'Ose c'Ontact 'Of explosive 
charge with target against which it is impacted is 
realized. 'l'he safety detonator and base fuse devices, 
the joint inventions 'Of Mr. Louis Gathmann and 'Of 
the writer, insure with certainty the safe delivery 'Of 
t'Orpedo fr'Om b'Ore 'Of gun, and the detonation 'Of the 
explosive charge up'On impact of torped'O with any 
resisting target. 

The problems connected with the building 'Of the 
large caliber guns which are needed in this system 
of 'Ordnance ( 18 inches in this instance ) are prin­
cipally those well known in the practice 'Of modern 
'Ordnance c'Onstruction and design. Nevertheless nu­
merous new features have been inc'Orporated in the 
18-inch Gathmann gun which have pr'Oven of great 
value in actual trial. 

A few words more to explain just what is meant by 
the Gathmann system. The problem has not been 
one of devising ways and means t'O get the high ex­
pl'Osive out of the gun n;ently, f'Or desensitized gun· 

DAB vaw 01' IAlLGBI CONSISTING OF lO· INCH PU,U BAOUD BY 
180 TONS 01' BAlLflL 

IlIE TARGET AFTER BEING STRUCJt BY GATlIlIUNN 12·INCH SHELL, 
CONTAIlUNG aoo POUNDS OJ' WU GUKOOUON. 
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cotton and numerous other high explosives ( though 
we always prefer E\"uncotton ) will stand all manner of 
rough treatment without the least danger . .  The prob­
lems-for there were more than one-have been, in 
order of their importance, first, an insensitive high 
explosive incapable of detonation or explosion either 
from shock in a gun or heat of powder gases, even 
though exposed directly thereto, and which requires 
the close contact of strong initial detonation to insure 
of its own detonation. Second, a detonator or fuse 
which would insure with certainty the non-detonation 
or explosion of main shell or torpedo charge of high 
explosive, until said torpedo had been discharged 
from gun and had struck a resisting target. Third, a 
shell or explosive carrier which would give a maximum 
carrying capacity of explosives for a given total 
weiglit, and deliver said explosive in intimate contact 
with target. Fourth, a form of grain of progressive­
burning. propelling powder, which insures a uniform 
distribution of said propelling charge in chamber of 
gun, and con sequently gives uniform and reliable low 
chamber pressure, obviating wave action of gases. 

That all of the above·named problems have been 
solved by the Gathmann invention has been proven by 
the ' numerous tests already made under government 
supervision during the last three years. with 6 , 8 and 
1 2-inch weapons. The method by which these prob­
lems have been solved is  termed the Gathmann sys­
tem. The coming tests of comparative efficiency of 
the service 1 2-inch rifle and the Gathmann Aerial Tor­
pedo Gun against two similar target structures of  
1 2-inch Kruppized plates, 8 by 1 6  feet dimension, will 
determine the final and really most important prob· 
lem of all : that of relative efficiency. The torpedo 
gun and the 1 2-inch service army rifle are of about 
equal weight and cost, and the advocates of the new 
weapon claim that ten hits from the latter will in 
nowise equal the destruction of one hit from the 
torpedo shell. I n  an early issue we shall give the 
results achieved by the 1 2-inch gun in firing service 
shells filled with a high explosive. 

• • • 
MALARIA AND ITS PREVENTION. 

Since the work of Laveran ( 1 880 ) proved malaria to 
be a fever caused by the i nvasion of the blood by 
minute animal organisms, steady progress has been 
made in the work of probing and elucidating the 
etiology and pathology of this dreadful scourge. Eng­
lish. Italian and German workers have competed with 
each other in their ·  attempts to limit this dread disease, 
i f  not exterminate it. and of their work an i mmense 
bibliography remains as a monument tocday. 

'Ve have already published a considerable number 
of papers upon malaria and its prevention. and upon 
the Anopheles, but a few brief notes relative to some 
investigations which have recently been carried on 
may prove of interest. The prime cause of malaria 
being lmown. its method of invasion having been sat­
isfactorily demonstrated,  and the official seal of scien­
tific approval of these facts having been obtained in 
Lord Lister's recent address to the Royal Society, it 
remains now to apply our knowledge in a practical 
way so as to evolve some method or methods of pro­
phylaxis and thereby crown a piece of scientific work 
as far-reaching in its power to benefit the 
whole human race as any of those brilliant 

J C itu t if ie !mttieau. 
mattress. The inclosed space should be of sufficient 
size to allow a certain freedom of movement during 
sleep so that the danger of coming in contact with 
the netting is impossible. Celli recommends that 
windows should be protected by wire netting and 
meshes which measure only from one to one and a 
half milli meters square and that all doors opening 

TORPEDO SHELL. 

PO WDER CHARGE FOR IS-INCH TORPEDO GUN. 

exteriorly should be protected by a cage of similar 
netting so as to oppose two screens to the ingress of 
the mosquitoes, as shown in our engraving. He further 
suggests that to facilitate the capture of any stray 
mosquitoes, all walls should be bare and painted white, 
and trees should not be allowed to grow near dwell­
ings, as they afford a retreat in which mosquitoes may 
hide. Experiments carried out on the Roman Cam-

.MAY 1 8, 1 90 1. 
dipped bodily into liquid air until completely soaked. 
The cartridges were kept in liquid air at the working 
face of the rock until requi red for use, when they 
were put quickly in the shot holes and detonated with 
a small guncotton primer. The life of such a cartridge 
is very short after it has been removed from the 
liquid air. 

.. I • • • 
Lo ndon' � Ele(·.tl·lc '''ramway. 

The first electric tramway in London is now in full 
operation. ·  The road has been in readiness for some 
months past, but it was impossible to commence the 
service, owing to the objections raised by the ob­
servers of the Kew Observatory, who stated that their 
magnetic observations were deranged by the stray cur­
rents from the tramway. The Board of Trade insti­
tuted an inquiry into the subject, and the result of 
their investigations has been in favor of the observa­
tory. In view of the urgent necessity of such a rapid 
means of transit in this part of the metropolis. how­
ever, it has been decided to remove the observatory 
to a more secluded spot, the tramway company to de­
fray about half the expenses of removal. The com­
plete system, compri sing about 42 miles, is  not yet in 
ful.! working order, but the complement of passen­
gers carried over the opened section averages between 
150,000 and 200,000 per day. 

The tramway was originally a horse car system, and 
its finances were at a low ebb when it was purchased 
by a small syndicate, headed by Mr. Clifton Robinson, 
who had previously assisted Mr. Yerkes in the de­
velopment of his tramways in the West. They de­
cided to convert it to electric traction, and the neces­
sary Parliamentary powers were immediately sought 
to enable the conversion to be carried out. At first 
the project encountered violent oppoEition, but Parlia­
ment granted the franchise. subject to certain minor 
condition/!. The overhead trolley system has been em­
ployed, since it  is  considered more economical and 
easier to repair. In accordance witli the requirements 
of the Kew Observatory, the rails were not employed 
as the earth return, but the overhead trolley wires 
are connected up on the three-wire system, the two 
center wires forming the neutral and the outside wires 
the positive and negative si de. The neutral wire i s  
only grounded a t  the central station. B y  this three­
wire system greater efficiency is insured. 

• • • 
Color a n d  Gerllli nat l 9 D  of Grai n s. 

M. Hoedefleiss has recently made some observations 
upon the relation which may exist between the color of 
grains and thei r germinative value. It  is rare that 
the different grains of the same plant do not present 
differences in their intensity of coloration. In the case 
of rye, which the experimenter has specially observed, 
two groups of grains are noticed as to color, the 
green and the yellow. To these differences of color 
correSpond differences in germinative aptitude. The 
green grains appear to germinate more quickly and 
have a greater germinative aptitude ; however, it  is 
found that there is no apparent relation between the 
color of the grain and the development of the plant 
formed from the latter. The plants springing from 
the green grains. and in consequence having come up 

the sooner. seem to arrive at smaller di­
mensions in general, and form their grains 
later. 

• • • • •  

The C u r rent !iiu l. plelllellt. 

The current SUPPLEMENT, No. 1324 ,  is a 
particularly interesting number. The re­
markable skin treatment by electric light at 
the Finsen Institute at Copenhagen is il­
lustrated and described in detail. "A Curious 
Old Church in Spoleto" is accompanied by 
an attractive engraving. There i s  an ex­
cellent picture of the " Shamrock" being 
towed. "Mechanical Traction in Paris" is 
the subject of a very full article. "Amadou, 
Touchwood, Tinder or Spunk : Its History 
and Uses" is a valuable botanical article by 
Frederick I.e Roy Sargent. "The Corpus­
cular Hypothesis," which is referred to 
elsewhere in this issue, is the subject of a 
most excellent critical article. "A Primitive 

discoveries which have made the Victorian 
age conspicuous above all others. Some of 
the members of the various expeditions have 
advocated the wholesale destruction of mos­
quitoes by surface drainage and by the treat­
ment of their breeding puddles with sub­
stances fatal to their development. Others 
have suggested a careful and more extensive 
use of mosquito-proof curtains and blinds, 
while one distinguished authority holds that 
the continuous admini stration of quinine is 
likely to give the best reslllts. The efficiency 
of surface drainage appears to have been 
known as far bac:� as 500 B. C., and it is 
doubtless one of the surest methods of ex­
terminating the mosquito, but in districts 
unsuitable for any cause, the application 
of larvicidal substances ( petroleum, tar. 
lime, etc. ) has been suggested ; but so far 
as experiments go the effect of such applica­
tion has proved too transient to be of much 
value. The general point i s  to avoid being 
bitten by infected mosquitoes by night, and 
also by day, for, notwithstanding statements 

H UT WITH MOSQUITO CAGE AROUN D DOOR, WHICH IS ITSELF 
MOSQUITO PROOF (AS SUGGESTED BY CELLI). 

Frame for Weaving Narrow Fabrics," by 
Otis T. Mason, is illustrated by 12 engrav­
ings, and is  a most interesting article. The 
usual Trade Suggestions from United States 

to the contrary. Mr. R. Fielding-Ould says 
in Nature that he has repeatedly noticed Anopheles 
gorging themselves in full daylight, though no doubt 
their habits are chiefly nocturnal. For this purpose 
the constant use of mosquito curtains of a prepared 
kind is essential. but only too frequently one finds 
in the tropi cs curtains of an utterly useless kind. 
Either they are torn or the mesh is  too large, or by 
their arrangement the free ingress of mosquitoes is 
P9ssible. They are best fixed on four posts on the 
four corners of the bed . and as the netting descends 
around the bed, it should be tucked in under the 

pagna have proved that these and similar devices have 
been sufficient to protect inhabitants from fever for 
considerable periods, but it i s  to be feared that unless 
unceasing vigilance be exercised all such preliautions 
may prove ineffective, and one mistake may render 
them entirely abortive. 

• • • 
Liquid air has been tested for blasting purposes in 

the Simplon tunnel. The cartridges used consisted 
of a wrapper filled with a carbonaceous material  such· 
as equal parts of paraffin and charcoal, and were 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implement ... 

PLOW.-EDWARD B .  WINTERS, ColIeyville  
Kans.  This sulky-plow or l ister Is nsed w i t h · 
out a frame and Is so constructed that b� 
means of two devices only, the beam and part. 
carried thereby can be lifted and held In raised 
position, or the share can be so adjusted that 
the point will enter the ground to a greater or 
lesser extent. The beam is  pivotally hung OIl 
an unadjustable rear support which i s  not 
alIected by the adjusting mechanism and is 
provided with means for sustaining the driver's 
seat, so that the weight of the drivel' has no 
i n fluence upon the beam in its vertical adj ust­
ment. 

ROTARY W E ED-CUTTER ANn CULTI VA­
'l'OR.-'l'HAItP BROTHERS,  Athena, Oregon. The 
ma('hine is an improvement in c u ltivators hav­
ing a series of rotary cutting-disks so arranged 
as to work parallel  to the su rface of the 
ground. The disk or cutters work sl ightly be­
neath the su rface to be cult ivated and turn 
independently to the right or left according 
as the p ressu re on the individual cutters is 
greater on one side or the other.  They are 
thus prevented from c logging on the individual 
edges. Theil' form and arrangement are also 
such that the lower side wears away in order �o 
render them self-sharpening. The cutters of 
one row are opposite the spaces between those 
of the second row, so that the entire ground 
is worked and cult ivated. 

FRUIT - PI C K E R .  - IIENRY F. RUGGLES, 
Vanceburg, Ky. 'rhe fruit-pickel' has a stalI 
along which a collapsible tube extends. 'rwo 
brail-cords are used to contract and release 
the tu be and are al ternately operated. By 
reason of this arrangement th" tube is formed 
Into short lengths th rough each of which the 
fru it drops and in each of which the movement 
of the fruit is  temporarily arrested and then 
permitted to continue on its downward pas­
sage. 

Electrical Apparat u s. 

VOLTAG E - REGULATOR. - PHI LI, S. Tm­
RI LL, Groveton, N .  l-I .  'l'his invention is an 
improvement upon the Tirri l l  automatic 
potential regu lator for dynamos, the object be · 
ing automatica l l y  to regu late the potential on 
the supply wires. The present invention is 
designed automatically to regu late the voltage, 
to respond to the sudden changes of load or 
speed, and to cover the range of t tre rheostat 
in such a way that its movement can be t imed 
to act just as quickly as the iron of the 
magnets will respond to the changes made in 
the exciting current by the regulator, and no 
faster. 

E n g i neering I m llrovements. 

E N G  I N K-ALFRED n. FLOYD, Helena, Ark. 
This invention relates to steam-engines In 
genera l but has specific reference to the 
mechanism connecting the piston with the 

J c itutific �mtri,an. 
shifted to vary the leverage of the hopper and 
thereby weigh and measu re dilferent quantities 
of a liquid or solid. The hopper discharges 
Into funnels ' whlch are suspended from It and 
provided w ith removable spouts or nozzles to 
adapt the machine for weighing dllIerent com­
modities. 

diversely. The staple cannot be readily dIS- , Wales. and New Zealand. These tables are of 
placed. especial Interest in comparing the movement 

of population of an Oriental country with the DRAWING-BOARD.-RuDor,PH E N�EL�IANN, European, American, and Australasian data Manhattan, New York city. The drawmg-board presented. Home of Michigan's  most typical Is  made of metal and Is provided with means vital statistics ar" graph ically represen ted in 
whereby one or more sheets of paper may be a diagram, and the Bertil lon c l assification of held at the corners on the board and so causes of death forms an appendix to the stretched that the portion of material drawn rest of the data 

R alhvay Contrivances. upon will be without wrinkles and w i l l  lie close . 

to the working face of the board. The fasten- ELEVATION AND STADIA TABLES. By Ar· LOCOMOTI V E - B O I L F; R .  - HENRI T H U l LE, 
h P D ' H d h UnI' ted Ing devices can be qu ickly adjusted. t ur . aVIs, y rograp er, Alexandria, Egypt. I n  express locomotives the 

States Geological Survey. New York : necessity of having large drivers to reduce the L I QU I D-M hlA S U R I N G  D E V I C E .  - HORACE John Wiley & Sons. 43 Pp. tangential velocity of the parts and the neces- W. WI LCOX, Hamilton, Ont.,  Canada. The 
This book Is an e laboration of one published ���:er�� if  
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to 
t
r:��� novel feature of t�e I��e:t�on is t �r�d�ate: 

In 1893, which contained a tabl" of e leva­
the center of gravity, do not permit a diameter �:���. th1 ��:�e�n 
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w��ev��� In feet for one mile.  A third table gives the 
boiler to meet the demands of modern high · tnbe Is fil led with liquid above the float. cu rvature and refraction, h2 = 0 . ;; 7 4  LJ', up t<) 

40 mil�s for use In refined compll ta tions. Two speed engines M.  'l'huile elongates the vertical 
Cold-cross-section and p l aces the boiler between the BE EH I V E .-BENJAM I N C. S �I I �'H, more tables for use on work of la l'ger scale 

wheels.  water, Ga. The beeh ive embodies a honey· where the di stance aud elevation are both in 
storing chamber or compartment above a the same un it,  as feet or meters, carry up to A I R-BRAKE.-.JAMES B. O'DON NELL, Free- brooding-compartment. Means are provided 40 degrees the dilIeren('e of level for a slant land, Pa. By means of this new brake an en- for protecting the bees from cold and dampness distance of 100. These are especially useful gineer Is enahled to recharge the auxil iary during the winter. The bees are prevented for stadia worll, and are supplemented by a reservoir as often as required while the brakes from attaching honeycomb to the rear wall  sixth table giving some usually negligible cor­are appl ied, thus giv ing the engineer com- of the honey-holding compartment, this wall rections that may be introduced when very re­plete control of the train, especially on heavy being read ily moved at any time without frac- fined work is desired. The book also has a down-grades, and without danger of the train's tu ring the comb. The honey Is removed with · table that will be found useful for the ('al ­gaining any nndesirable headway while the out jarring the hive or disturbing the brood culation of slopes not given in canal and river auxil iary reservoi r  is being recharged. The real' chamber. work, and which gives the velocities d i rect for cars can be cut out whenever desired. 

most practical problems in canal construction. NUT - LOCK. - WILLIAM A. HANVEY and A N I l\IAL-POKE.-WILLIA�1 A. H I NES, Staf-
CHARLES W�lS'l', Big Hapids, Mich. The Inven- ford, Kan. This poke Is designed to prevent 
l ion is an I mprovement in nut locks in which hogs from passing th rough a wire fence. 
a locking pin is held at one end In the bol t · Should the hog attempt to pass th rough· the 
hole, and ' Is arranged at its other end to be fence, the wi res will engage an actuating-level', 
bent alongside the nnt. 'rhe lock ing ·pln is of foreing it backward and tu rning a prod-arm 
special form, being composed of a sho,·t length to force the point Into the animal's nose. When 
of metal having a body portion adapted to the hog draws back and disengages the actuat­
fi t in a groove o r  seat in the outer face of the lng-level' from the fen ce, a spring will return 
abutment and provided at one end with a the parts to their normal positions. 
spring point or tongue, bent sl igh tly under the D E V I C E  J;'OR CONTROLLI :-I G FLOW 01" 
body portion. While the nut i s  being turned WATER I N PI PE S .-PA F L P. I. FYFE, Con­
home the locking-pin and cast washer are also cord, N .  C.  The inventor has provided such 
secu red In place, thus avoiding the necesslt.v a connection between the wat"r supply and the 
of holding the locking device In place until water-servi('e pipes that the water may quickly 
the nut is sCi'ewed up.  flow from one to the other.  'rhe connection 

MlsceJlaneous. 

GUT'l'ER-HANGJDR A N D  SCREEN-RWrA I N ­
i,m,-MoNROE J . DA NIEL, C rowley, La. 'l'he 
purpose of the invention is to provide a new 
and Improved hanger aDd screen-retainer which 
Is arranged to support the gutter o r  t rough 
securely from a bu ilding, to hold the screen 
in position on the gutter and to permit the 
convenient adjustment of the gutter to the 
desired p itch after its attachment to a build­
ing. 

HAT-FASTENER. - MAR'£HA B .  MOSHER, 
Ma nhattan New York city. The hat-fastener 
Is provided w ith pins which are monnted in 
guides on the hat, so that they can be s l id 
in or out of the hall' to hold or to release the 
hat. 

between the pipes ('an be ('ut  01I any length 
of time, du ring which time all the house-pipes 
will be empty. The water thus freed Is con­
ductM to the sewer or other drain. A single 
s l lde-valv�, operated within the building, ac­
complishes these resu lts.  

S I D I N G-CLA�I P.-Os CA" n .  J<'I KE, .Joplln. 
Mo. This invention relates to improvements 
In clamps for siding boards of buildings. The 
clamp p rovided can be easily manipulated to 
hold a warped or buckled board i n  p lace while 
i t  is being nailed. W ithout Interference of th� 
studding the clamp can be slid from one end 
of a board to another, 'l'he device can be 
operated either by the right or left hand. 

ADJUSTABLE SAW-CLA�IP.-GRANVILLE 

RESERVOIRS FOR I RRIGATIOX, WATER POWER, 
AND DOMESTIC WATER SUPPLY . By 
James Dix Schuyler. New York : John 
Wiley & Sons. 432 Pp. 183 illus­
trations, and 20 plates. Price $5 .  

'r h e  author o f  this work states t h a t  i t  i s  
t h e  o u tcome of a hastily wri tten paper by 
him In the Eighteenth Annual Heport of the 
Geological Survey on the principal dams and 
reservoirs of the arid region of the I ' n i ted 
States. Al though he does not claim that the 
book Is an exhaustive treatise of the subjeet, 
he seems to have t reated it  quite fully, and the 
volume w i l l  without doubt be found of great 
assistance by civil  engineers and all others 
Interested in the matter of water supply. Be­
sides i l l ustrated descriptions of the dilI!'rent 
kinds of dams that have been built the book 
contains a chapter on projected reservoirs, and 
discu sses in fu l l  the available water supply for 
irrigation in the various seet ions of arid 
America. 'l'he distrihution, appl ication and 
use of water ; the rainfa l l  and run-olI ; the 
evaporation from and elIect of silt upon reser­
voi rs are all fully discu ss"d. Photographs of 
the Austin Dam in Texas just before and 
after it  broke are among the most 'interesting 
In the book. 

drive-shaft one object of the Invention being GARMENT-HA;I!GER.-FRANK P. JOHN SON, 
to provide ' a simple and efficient construction I Danv i lle, Pa. This w i re g:l;'ment-ha�ger con­
wherein a piston of long stroke may be ntll ized slsts of tW(J s ide arms and a supportmg-hook. 
to secure a large leverage In the operation of One of the side arms Is  formed with a trun­
the drive-shaft. nlon for the other side arm and the supporting 

BARLETT, 57 Leverette Street, Detroit, Mich.  
The object of the present Improvement Is to 
render the upper portion of a clamp adjustablE' 
to either a curved or straight l ine, so as to 
permit the fi l ing and jointing ot saws to a 
straight or curved line of teeth as may be 
desired. 

ANNALS OF THE ASTRONOMICAL OBSERVA­
TORY OF HARVARD COLLEGE. Vol. 
XXXVI I . ,  part 1. Observations of 
Circumpolar Variable Stars During 
the Years 1889-1899. Prepared for 
publication by Oliver C. Wendell, 
under the direction of Edward C.  
Pickering, Director of the Observa­
tory. Cambridge : Published by the 
Observatory. 1900. Pp. 144.  

Mcchanleal Devlc('s. 

MEANS FOR C O ;l! V E R T I :-I G  R E C I PROCAT-
I N G  INTO ROTARY 1\10'1' 1 0 ", .  - LOUIS 
KRA�IER, Evansvil le, Ind. To the reciprocating 
part a body is  swiveled and moun ted to move 
In un ison therewith. S l ides are carried by the 
body out of a linement with the swivel-axis. 
'l'he reciprocating movement i s  converted by It 
rotary body having spiral threads engaged by 
the sl ides and arranged In sets. Theoretically, 
with absolutely true th reads, the swivel-joint 
wou ld be superftuous, but In practice uneven 
wear must of necessity resu l t  in any mechani­
cal device, and for this reason the swivel-joint 
Is used. 

BOAT - I'RO I'I'; L L I N G  GI�AR. - J O H N  A. 

hook to turn on. A depending portion f rom 
the supporting hook extends between the side 
arms and forms a stop for them to rest upon 
when extended, so as to l imit the downward 
swinging motion of the side arms and to hold 
the hook in a vertical position relatively to the 
side arms. The entire garment-hanger, by 
reason of this construction, can be readily 
folded so as to take up but l i ttle room. 

SAW ATTAC H M E NT.-FRAN S O .  HELSTEN, 
Laurinm, Mich. The labor in sawing through 
timbers Is often considerably facilitated by 
oil ing the saw-blade. Mr. H elsten has fitted 
a pecu liarly-constructed oil-receptacle In the 
handle of the saw al'd has Invented devices by 
which the 01 1 may be caused steadily to flow 
over the saw-blade. 

CLOTH E S - L I N E  H O L D E R.-HE"RY H AF-

I NVALID OR SURGICAL BED. - Dr. 
ADOLFO LURIA, 2111 W. Division Street, Chicago, 
I I I .  The Improved apparatus for medical and 
surgical nse devised by Dr. Luria, consists of 
a surgical table and a pivoted swinging rod 
bent twice at right angles. Anresthetlc ho lders 
are supported on the vertical free-arm of the 
rod whereby they may be swung and p laced In 
dllferent positions relatively to the table. The 
table has every possible movement which can 
be required and is provided with all necessary 
appliances. 

The observations desc ribed in this pamphlet 
dllIer in two respects from those previously 
made elsewhere. First, the stars have been 
observed throughout their variations of l ight, 
obse rvations at minimum being considered as; 
Important as those at maximum ; and, second, 
all the observat ions were reduced to a un iform 
photometric scale which was that of the 
meridian photometer. The observations thus 
make it possible to compare not only the l ight 
of a given star at d i lIerent ti mes, but also to 
compare one star with another, even If the 
two be in widely dilIerent parts of the sky. 
TRANSACTIONS OF THE WAGNER FREE IN-

STITUTE OF SCIENCE OF PHILADELPHIA. 
Vol. I I I . ,  part 5 .  Philadelphia, Pa. : 

F'IHl e N D ,  Brooklyn, New York city, 'rhe boat- KER, H oboken, N. J. By means of this simple 
driving gear is to be driven by the boatman contrivance the ends of a pul ley line can be 

C H I LD ' S  K N I F E  BLADE.-MARY A. H EIIR, 
Girardeau, Mo. The end of this child's kn ife­
blade Is rounded or carried In a cu rved l ine 
from the bac k beneath the cutting edge. By 
reason of this construction the child cannot 
readily cut Itself or pierce cushions, sofas, or 
chairs. 

Wagner Free Institute of Science. 
December, 1900. Pp. 949-1188.  1 2  
plates. 

This part of Volume I I I . on the c<mtrihu­
tions to the tertiary fauna of Florida de­
scribes especially the silex beds of Tampa and 
the pl iocene beds of the Caloosahatchie River. 
I t  Includes a large part of the 'releodE'smacea ,  
and gives a revision o f  several groups in which 
heretofore great confusion has reigned. A very 
large number of un recogn ized species will be 
here found. dE'sc ribed and i l lustrated for the 
first time. 

himself, and is composed of a pecu liarly ar- adjustably connected so that the line can be JAR-WRENCH .--RoBIoJRT R. WA� � �N, De­
ranged propeller-shaft held beneath the bot- quickly slackened or Its ends disconnected, and troit, Mich. A strap is slipped around the 
tom of tire boat and fitted with a propel ler as conveniently and quickly stretched and the .l ar-cover and engaged by the w r�ilch. A twist 
for driving the boat. The interior of the 'boat ends of the l ine connected and safely held In I of the hand with E, � ieverage thus provided Is In no way taken u p  by machinery, so that adjusted position. will  readily loosen the cover. 
the capacity is not lessened. CARDBOARD O R  PASTEBOARD BOX.- RAI L-BENDER Y OKK- GARLAND '1'. THA YER. BATTgR-l\I I X I� R.-STEPHEN H . COOMBS, J;'LE 'I I "G '1'. AUSTIN, 8 Greville  Street, H atton I South Side Foundry and Machine Works. H elena, Mont. 'l'he dough is placed In a pan Garden , London, England. The Invention re- Charleston. W. Va. The rail-bender yoke is In and kneaded by beaters operated by a suitable lates to cardboard boxes of cyl indrical form the form of an arch curving from end to end form of gearing. As the dough is kneaded, and provides Improved means for fastening the on a gradual cu rve approaching the arc of a the pan is turped, so that a l l  parts of the ends or heads of the box within the e1rcumfer- circle. II ooked feet on the ends engage the dough w i l l  be subjected to the action of the entlal portion of the body and cover of the rail and a central cyl indrical 'portion receives beaters. box. Neatness and strength are thereby se- the screw to grip the rail .  Ribs and flanges ex-CABLE-C O N Y J;;YER. - nO�r I lWO ARA�1BURH, cured. tend between the central cyl indrical portion amI Mexico, Mexico. 'l'he conveyer consists of a C {T S I ' I IlOR.-JOHN C. BI,A I R .  410 Chestnu t the booked feet, and a head Is extended aroun<1 series of sections arranged to receive the Street. Louisvil le, Ky. A water-pipe Is arranged the outer side of the hooked feet. The device material successively, each section comprising I within the cuspidor and is passed centrally Is designed for use in bending and straightening two endless cables p l aced side by side and ar- thro ugh a disk. A flanged spreader Is con- ra l ls. 
ranged to move with the load. The distance nected with the pipe and has lateral orifices 
between companion cables Is al ternately greater opening below the flange and above the disk. 
and less In neighboring conveyer sections, so A central screw-valve Is  arranged In the 
that wide conveyer sections al ternate with nar- spreader, Its head being accessible at the top 
row conveyer sec tions. Both ends of the cable- of the spreader. The sanitary merits of this 
runs of a wider section are located side by side arrangement need no comment. 
with and exteriorly of the ends of the cable- STA PLK-WnLIA'I H. MOREHOUSE. Wasco, runs of the adjacent narrower sedions so as Ore. 'I'hls staple, for use in wire-fencing, has to embrace the ends between them. a middle portion forming an eye and split end-

AUTOMAT I C' W g I G II I :o.I G  - MACH INK - portions forming two prongs. The prongs have 
W I LLIAM BRO],(H 1 .  -l 1 :.!  W"8t :.!8th 8treet, Balti- their inner faces formed with beve l s  at the 
more, Md. TIl<' Inventor employs a tlltable points to spread the prongs when the staple 
hopper adapted for self-disc h arge when in- is  driven into the fence-post. These bevels are 
e1 lned and provided with weights which can be of dllfel'ent pitch so as to spread the prongs 

NOTE.-CopieR of any of these patents will be 
fnrnished by 1I1unn & Co. for ten cents each. 
Please state the name of the patentee. title of 
the invention, and date of this paper. 

NEW BOOKS. ETC, 
THIRTY - SECOND REG ISTRATION R�;PORT. 

MICHIGAN.  Vital Statistics. 1 898.  
Pp. i to clxxii ,  38 .  

Resides t h e  usual vital stati sti('s. t h l "  book 
contains tables of comparison with those of 
various European countries, Japan, New South 

INVENTOR'S MANUAL. How to Work a 
Patent to Make it ' Pay. By an Ex. 
perienced and Successful Inventor. 
New revised and enlarged edition. 
New York : ])forman W. Henley & 
Company. 1901.  16mo . Pp. 115 .  
Price $1 .  

The little volume before ns is a guide t o  in­
ventors In perfecting their Inventions. taking 
out their patents and di sposing of them. The 
advice In regard to selection of patent ' attor­
neys Is good. and can be summe<1 u p  in saying. 
"Go to a reliable patent attorney." Besides in­
structions of various kinds. i t  contains forms 
for applications. assignments, etc. ; tells how 
to form a ('ompany ; gives the laws regu lating 
sales. about "elling agents, whom to avoid, etc. 
Many inventors fail to realize upon their In­
ventlou" just from the lack of a l ittle manu!!1 
like the Jlresent. It contains the twelfth cen­
sus of the United States by conntles of over 
] 0.000 popu lation, compiled from the official 
censns of 1900, 

© 1901 SCIENTIFIC AMERICAN, INC.
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Buslntss and Pusona) Wjlnts. Inquiry No. 6 :i t .-For cautery batteries, knives 
It and ourners for surgical use. 

HEAD THIS COLUMN CAREFULLY.-You 
wili  lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
fact.ure tbese goods write us at once and we will 
send your name and address to tbe party desiring 
tbe informatiun. In every ea .. e II I .. nece .. -
.. ary to give the n UlDber of the Inquiry. 

MUNN ok CO. 

Marine Iron Works. Chicago. Catalogue free. 

I nquiry No. 6 1 7,-For manufactnrers of beads, 

�'or mining engines. J. S. Mnndy, Newark, N. J. 
I nquiry No. 6 1 8.-For wholesale dealerB In BhellB. 
.. D. S." Metal Polish. Indianapolis. Samples free. 

th����!�K I:'rt'e!tl�'b:'��l;'��:�: furnaces similar to 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
l u qu iry N o .  6'l0.-For manufacturers or dealers 

tn horseshoe machinery. 

Yankee Notions. Waterbury Bntton Co .. Waterb'y, Ct. 

l uquiry No. 6� 1 .-�·or parties to make a patent 
self opening can. 

'l'urbines.-James Leffel & Co. SprlnglJeld, OhiO, U.S.A. 

l u qulry No. 6'l'l.-For aluminiUm castings to be 
made by & concern near San FranCisco. 

D,es & Special Machinery. Amer. Hdw. Mfg. Co., 
Ottawll, l1l. 

I n q n lry No. 6'-!3 .-For manufactnrers of small 
malleable iron castings. 

Machine chain of all kinds. A. H. Bliss & Co. North 
Attleooro, Mass. 

I n q l l i r y  No. 624.-For manufacturers of gravers 
for half·tone finishing. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. , 
Cbal(rin �'alls, O. 

I n q u i ry N o. 62rJ.-For a machine to sow phos. 
phate by horse power. 

Sheet Metal Stamping : dlmcult forms a specialty. 
The Crosby Company, Hutralo, N. Y. 

I n q u iry No. 626 .-For a second-hand gasOline 
motor of about 8, 10 or 12 h. p. 

Sawmill machinery and ontfits manufactured by the 
Lane Mfg. Co . . Box 13, Montpelier. Vt. 

I n q lliry No. 627.-For manufacturers to assemble 
device having powerful springs attached under tension. 

Our number 4 Catalogue of Automobile.parts, write us, 
Standard W elding Co., Cleveland Ohio. 

suIp';,1i�! 'To!' �ty 
ti
c;�.:;:��r 

w��
n
�fe,::,�u

���Sar�t�r,d��rl 
ter. ice cream machines. etc. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

l u q u i r y  No. ti2!1.-For manufacturers of light 
springs. such H.S &re used in typewriters. 

FOR SALE.-Patented invention, "Nut Lock." B, Kora.­
lewski, 19 Eagle Block, 20th Street, Pittsburg, Pa, 

Inqu;"y N o. 630 • ...,.For parties engal(ed In punch· 
In" and other Ji"ht machine work. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inqul .. y N o .  ti3 1 . -For power looms for weaving 
wire cloth 30 to 00 mesh 48 inches wide. 

SA W MILLS.-W ith variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

I n q uiry No. 632.-}i'or manufacturers of ceat-

f�������n
au
cf�gt�8re

abst p�� rna�i�:p���trOl1ing p ants 

�'or Sale. Foundry and Machine Shop, doing a good 
buisness, in a tine locality. at a. great sacrifice. Address 
Foundry, Box 773, New York. 

. 

Inquiry No. 633.-For " double·headed, two·lnch 
bolt cutter with 011 pump and counter shaft. Second· 
hand preferred. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 

I nq ll i r y  1\'0. ti34 .-For machine for grinding lawn 
mowers. 

'J'be celebrated .. Hornsby·Akroyd " Patent Safety Oil 
f£1l�ine is built by tbe De La Vergne Refrtgerating Ma· 
cbine Company. Foot ot East 138th Street, New York. 

I nquiry No, 63:i .-For parties huvlng facilities for 
making pens. 

The best book for electricians and bell1nners in elec­
triCity is .. Experimental Science." by Geo. M. Hopkins. 
By mail, $4. Munn & Co . . publishers, 381 Broadway, N. Y .  

Inqlliry No. 636.-�'or parties willing t o  manu­
facture speCial machines. 

Sheet Metal Novelties, Articles and Stamplngs of all 
sizes. Tools and .dies manufactured on contract. Ad­
dress Standard Stamping Co. Cor. 7th & Hudson Sts., 
Buffalo, N. Y. U. S. A. 

I n q lliry No. 631'.-For machinery for making hack 
saws. . 

WELL DRILLERS.-St. Landry 011 and Mineral Co., 
Opelousas. La., will receive proposals until May 20, for 
drilling oil well. Bond required and usual rights reo 
served. St. Landry Oil and Mineral Co. 

I nq ll i ry N o .  ti3S.-For complete plant for photo. 
engraving or haJf-tone work. 

W ANTED.-An experienced sgeciftcation writer and 
patent expert having a thorou"h knowledge of the 
patent practice and preferably one competent to handle 
electrical cases. Munn & Co., SOlicitors. Office of 
SCIENTI .. IC AMERICAN, 381 Broadway, New York. 

Inquh'y N o. 639.-For ice machinery. 
t:r' Send for new Ilnd comp,et<. catalogue of Sclent.ltlc 

and other Books for sale by MUnn & Co . . 361 Broadway, 
New York. Free on aDDlIcatlon. 

I n q n i ry No. 640.-For water swivels and rotaries 
for urilHng rotary oil wells. 

I u q n i r y  No. 6 4 1 .-�'or mallnfacturers of electric 
,·;melters suitable for copper ores. 

I " q lliry No. 84�.-For latest Improvements and 
" ' hor-snvillg devices (except in forgings) in maliufac­
�ure O f .  pocket cutiery. 

I ll q u lry No . 643.-For parties to make table tops 
o t  alternate strips of cherry &ud b1ack walnut, or other 
suita.ble bardwood glued together under pressure. 

I ll q u iry N o .  644.-For machinery to straighten 
Iron pipes warped by fire. 

Inqu iry No. 64�, -For quarry stripping machines. 

Inquiry No, 6l)�,-For rotary knives. 
I n quiry No. 663.-}'or crude 0\1 burners suitable 

for ut:!&ting and cooking stoves, also an apparatus for 
burlling crude 011 In furnaces and boilers. 

fo� ':,��t\�� JY;:t'0�s�at,;;;;r��o"1&���j,���� Jl�'::.':,�e��tt
er 

Inqni �y No. ti :i ;j .-�'or manufacturers of hemlock 
tanned leather � Inch thick. 

Inquiry No. 6:iti.· -For parties to manufacture a 
new electrical device that has " balance wheel and hair 
spring enclosed In a nickel· plated case, with a hrass 

. bezel and gl88s front. 
lnquh'y No. 6:i7 .-For a second· hand Otis elevator 

engme 7·lnch cylinders rlllht hand. 
Inquiry N o .  6;l8.-For second·hand 10 horse and 

5 horse motors and arc light dynamo of 30 lamps. 

nltno��rfo fe�t. 6;j9.-�'or a 48-1nch swing lathe, bed 

f!�'}�: 'h�t�:" 
660.-�·or manufactnrers of electriC 

I n q u iry No. 66l.-For bolt beader or other Inex· 
r,enSive machine for maklnJ{ PlUS, etc., ,,·incb to J.!.B. 
nch diameter ; also machine for punchlng¥inch holes 

through such pins. 

pJ;,':.��
r
lor��e 

::"�s;;-J�rbgft�:��tus for bottling soda 

Inq uiry N o .  663. -Wanted at once from stock soft 
brl"ht (white) nbbon steel as a substitute for sheet 
brass, sizes about No. 13, � inch wide ; No. 16, � Inches 
wide ; and No. 20, " Inch wide. 

O1!tna��I�f.r. �:d!0'1�;t���, s��'t:� t��"jg�
I�,::��'tf:.� 

mattress tufts. etc. 

I n q ll iry No. 66iJ . - For manufacturers ot all kinds 
of ax handle machinery. 

HINTS TO CORRESPONDENTS. 
N&nlel and Addre •• must accompany al\ letters or 

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

References to former articles or aDswers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buye.. wishing to purchase any article not adver· 
tlsed In our columns will be turnlshed with 
�g:

r
=��� 

of houses manufacturing or carrying 
Speoial Written Information on matters of personlll 

rather than general interest cannot be expecteu 
without remuneration. 

Soientiflo American Supplements referred to may be 
had at the omce. Price 10 cents each. 

Book. referred to promptly supplied on recel"t or 
price. 

Mineral. sent for examination should be distinctly 
marked or labeled. 

( 81 8 4 ) F. P. H. asks : Would you, 
througb your Information department, tell me 
wby a condenser on an Induction coli reduces 
the sparking at the platinum pOint of the clr· 
cult ? A. Wben tbe primary circuit of a coli Is 
c losed, a current Is Induced In the primary coli 
by tbe rusb of the battery current through It,  
which /lows In tbe opposite direction to the bat· 
tery current, and thus weakens and retards Its 
effect. When the circuit Is broken a current Is 
Induced In the primary circuit In tbe same dl· 
rectlon as the primary, or battery current, 
which thus Increases the eO'ect of the battery 
current. Tbls is called the extra current. It 
Is  this which produces the spark at the plat· 
inurn point, which would be rapidly burned 
away, were It not for tbe condenser. Whim 
the circuit Is broken, . the large surface of the 
condenser Is a reservoir, as It  were, to receive 
the rush of the current. As soon as It Is ful l,  
tbe condenser discbarges itself backward 
through tbe primary COli,  to wblch It Is con· 
nected for this purpose. Tbls discharge, being 
In the opp.osite direction to tbe primary cnr· 
rent, demagnetizes tbe core very rapidly and 
makes the secondary spark on the break much 
stronger. The spark at the platinum point Is 
prevented becanse tbe current can rush Into 
tbe condenser easier tban to jump tbe spark 
gap at the p latinum point. This is, bowever, 
only one pbject attained by the condenser. 
Tbe outrusb of this cbarge makes tbe secondary 
spark at break much larger. Indeed, In a 
coli properly · adjusted there is no secondary 
spark at the closing of the primary circuit, but 
only at the break of tbe circuit. 

( 8185 ) T. J. Y. asks : 1. What is the 
dilIerence In the winding of a bridge and series 
telephone bel l ? A. The armature of tbe bridg­
Ing magneto is wound to a hlgber resistance 
tban that of the ordinary or series magneto. 2. 
Can a series bell be rewound so as to make It 
a bridge bell ? If so, bow 'I Can tbey be so reo 
wound and used wltbout rewiring the 'pbone ? 
A. The series armature may bave from 300 
to 650 ohms. while the bridging bell has its 
armature wound to 1,000 to 1 ,600. If there Is 
room for the wire, It  may be added to the pres· 
ent coli till tbe proper resistance Is reached. 
Otberwise tbe old coli should be unwound and 
replaced with wire wblch will  give tbe proper 
resistance. No. 33 wire Is commonly used for 
tbe colis. 3. Can you recommend some cheap 
book On telephones and their construction tbat 
would give tbls and other information In ful l  'I 
A. The best book Is the cheapest In the end. 
This Is Miller's "American Telephone Practice, " 
price $3 by mall.  It covers the subject. 

( 8 186 ) M. T. H.  asks : I would, like to 
I n q uiry No. 646.-For a safe process for heating 

hot water boilers by crude oil. know If mal leable Iron has as high a permea· 

taIcnkqs ufoll'ry ar:.!!in�4p7ct
.-ur
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manufacturers of adhesive billty as wrought iron or steel, and which is 
h � � the best ? A. Mall!'able cast I ron Is Intermedl· 

I n quiry No. 648.-For an Improved process for 
eX lracting the juice out of living India rubber trees. 

f n q n l  .. y N o .  649.- For dealers In oxide van ... 
dlum. or a salt of the metal . 

I n Q ui rT No. 630.-For manufacturers .of novelties tor th.o mall order buaJneaa. 

ate between cast and wrought Iron, and mild·'  
annealed steel has very nearly the same per· 
meablllty as wrought Iron. Soft steel Is mucb 
used for cores of dynamos. Wrought Ir.on .or 
mild steel Is the best. 

"Star" Poot ... 4 Power 
Scre .. Cuttlns AUr��tiC Lathes 

FOR FIN!!, ACCU�TE WORK 
���=;IM� Send for Catalogue B. 

SENEGA FALLS MFG. CO. 
69 5 Water Street, Seaeca Falla, N. Y., U. S. A. 

-� _ . _ - --===-==:-=---�­TIlE STEAM TURBINE; THE STEAM 
Etunne ot Maximum Slm)!llclty and of HIghest Ther­mal Etl!clency. By Prof. R. H. Thurston. A valuable series of articles having cuts Of some of the more em. ctent engin�8 of t.hls type-the Parsons', De Laval DOW, etc.; .wI. th exhaustive tables giving the result of tests and much general data on the subject. Contained In 
SUPPL,EM ENT Nos. 1 306, 1307 and 1 308. Price 10 cents �H�, . For sale by Muon & Co. ond all newsdealers. �£ NG IN E.&.F"OOi l M A C H ' N E.  S H O P  O U T F I T S . ) TOOL5 ANo 5UPPLl E S .'·C u ' ATHEs. �[ BASliAN lATHl  (0 ' �����.:: ��� ,"J 

COMPLETE 
'-- TOOL LIST 

.----.... comprisIng those In use by every 
trade or profeSSion, with market prices 
and discounts of same is 

Montgomery & Co, 's 
Tool  Catalogue, 

Gas Lighting 
Reduced to the most 

Efficient. 8afest. Simple 
and Economical Use. 

We guarantee olir machines per­
tectly antomatlc In action, to ex· 
tract all the gas from the carbide, 
and absolutely no over production 

�ro�"'l!���3'" oNr.�°tJ'.?d���I�:r'!: 
Standard sizes 10 to 150 lights. Ex­
clusive territory given to responsi­
ble agents. Corrp.spond with 

N IAGARA FALLS ACETY LENE GAS MACH I N E  CO . .  
Niagara Fal la.  N.  Y. a n d  Canada. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

May 7. 1901.  
A N D  B A C H  B H A R I N O  T H A T O A T H. 
[See note at eodotllst about coples of tbese patents.J 

Acetylene generators, carbld package tor, 
W. C. Hughes . . . . . . . . . . . . . . . . . . . . . . . .  . 

Air apparatus, liquid, T. J. Hathaway . . •  o • •  
Air brake coupling, J. H. Phillips . • . • . . . • • . 
Apl'on fastener, I. A. Mul'gesson . . . • . • • . • . .  
Atomizer, C . •  ' . Strohm . . . . . . . . . • • • . • • • • • • •  
Awning tot' lawll swings, 11\ A. Leavitt . •  o • •  
Bag. See Chatelaine bag. 
Bag or Pllvl'lopp, \V. N. Brown . • • • • • • • • • • • •  
Baker, fish, M. I\:Cll11ey . . . . . • . • . • • • . • • • • • • •  
Basin stoVP(�I', J. N. Crahb . . . • . . • • . • • • • • • . . 
Basins, means for ClE'8nillg settling, I. H. 

673,435 
673,774 
f)'i':t,5fl6 
67:1,401 
673,827 
673,685 

673, 4 1 7  
673, 4:�6 
673,762 

J .. w .. 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,577 
Batteries and connections, terminal and 

hinding screw for electric, . W. R. Ed· 
wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,710 

BaUN')" cpll, stol'age, Chamberlain & Sut-
ph .. n . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  673.652 

Bayolwt, L. D. Murphy . . . . . . . . .  , . • . . • • . • . .  67�,527 
B"arillg, hu l l .  Williams & Mitchell . . . . . . . . .  67R,RM 
Bearing', ra i lway car axle, G. W. Magee . . .  67:-!. !)02 
Bearing, roller, A. Featberstonbaugb . .  , . . . .  673,nOO 
Bea ring, thrust, A. T. Brown . . . . . . . . . . . . . .  67:{.676 
Bed, automatic cabinet, C. 1\1. Hamilton . . . .  67a,!l'�G 
Bedstl'ad locking appliance, metallic, . H. 

Reinhold . . . . . . .. . . . . . . . . . . . . . . . . . . • . . . .  
Bell, vphicl .. u laI'm , }l'.  Mossberg . . . . . . . . . .  . 
B�1t sh ipp .. ,·. J. A. Craig . . . . . . . . . . . . . . . . .  . 
Belt · strap, Thomas & Pierson . • . . . . . . . . . . . .  
Billiard cue, mechanical, H. V. Beaufils . • . .  
BIlliards, porta hlp, V. Beu ufi ls . . . . . . . . . . . .  . 
Binder, louse leaf, R. G. 'Voodward . . . . . . .  . 
Binder, temporary, J. A. Shugart . . . . . . . . .  . 
Blower, J. 1\1. Seymour, Jr . . . . . . . . . . . . . . . .  . 
Board walk, D. R. Kline . . . . . . . . . . . . . . . . . .  . 
Botler grate, C. Patterson . .  " . . . . . • . • . . . . . • . .  
Bolt threading maChine, C.  Lanz . • • . . • . . . • .  
Book mark, T. L. Colborn . . . . . . . . . . . . . . . .  . .  
Boot or shoe, R. J. Blume . . . . . . . . . . . . • • • . •  
Bottle filling and corking machine, C. B. 

673,5P;S 
673,H!! 
67!l. 7H3 
673,141 
G7:J , 7!l�� 
67:l, r.n:l 
673,7·15 
673,733 
6!H�7 
6 ' ;l,:);)� 
67!l, g19 
673,559 
673,5'U 
673,552 

Van Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,569 
Bottles, machine for securing neck wires to, 

E'. �u . . . . . . . . . . • . . . . . . . . . . . . . . • • • • • . .  673,!lf)O 
Bowling ball, A. B. Pickett . • • . . • . . • • • . • • . .  673 ,<).Q8 
Brake shoe, W. E. Chrisman . . . • • . • . • • • • • . .  673,6G:; 
Bridges, apparatus for the manufacture of 

wire links for, G. Lindenthal . . • • • • . . • •  67? , .t :�7 
Broom holder, W. Flanders . . . . . . . •  " • . • . . .  673,430 
Brush and brush holder, C. A. Eck . . • • . . . . .  67:},51 � 
Brush holder, O. B. Hussey . • • . . . . • • • • • . . . .  673,!H1 
Brush holder and brush, C. A. Eck . . . . . . . . .  6n,5Hl 
Brush, liquid blacking, Moody & Chase . . . . .  67a ,G21 
Bubble blower, soap, "raterroaD & Murdock . f)7a. 4�� 
Buckle, Stulting & Wiseman . . • . . • . . . • . . . . .  67:3,528 

FOR LIGHT AND MEDIUM WOR K  Buckle, suspender, A .  A .  Abrams . . . . . . . . . . .  6n ,61 1  
Buffet, C .  H .  Amlin • • • • • • . • . • • • . • • . • . . . . . .  673,465 
BUnsen burner for incandescent gas lights, this new 14 Inch 

tint tleh!. well lighted and clear Qe
I�Ir:;�t�!�ieJ st�e condenser on & new system. 

catalogue, etc., free. 
QUEEN &: CO., tOtO ChestnutSt .. Philadelphia, Pa. 

IT S I M PL I F I ES D I F F IC U LT W O R K  

L .  Denayrouze . . . . . . . . . . . . . . . . . . . . . . . . .  673,70l'i 
Burial apparatus, W. Spear . . . . . . . . . . . . . . . .  673,1\49 
Burial casket, F. Dabin . . . . . . . . . . . . . . . . . . . .  67a,59G 
Button, G. W. Buchanan . . . . . . . . . . . . . . . . . . .  673.691; 
Button machine, C.  W. Garis . . . . . . . • . • . . • .  673,432 
Cabinet case for m�rcbandise, A. R. Brown . 673,755 
Calculating deVice, coin, G .. A. Aldrich . • . . .  67:\,591 
Camera, panoramic, W. B. Thomson • . . . . . . .  67:1,461 
Camera shutter, W. C. Dickerson . . . . . . . . . . .  673,70() 
Can, J.  Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673.8111 
Can closure, T. C. Booth . . . . . . . . . . . . . . . . . . .  673, 41 6 
Canceling and postma rking machine, mail, 

F. C. Ielfield . . . . . . . . . . . . . . . . . . . . . . . . . .  673,eN 
Candle holder, L. Boche . . . . . . . . . . . . . . . . . . .  673,467 
CaDe and caw era sUPPOl't, combined, R. W. 

Shlpwny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Car tender, street, Siegel & Lambe . . . . . . . .  . 
Car, metallic. Schoen & Hallsen . . . . . • . • . • . .  
Car roof construction, L. C.  Marshall . • • . . . •  
Caf seat cushion, }1". W. Sawyer . . . . . . . • . . . •  
Car spring rigging, W. Case . . . . . . . . . . . . .  . .  
Carbureter, E. Kempshall . . . . . . . . . . . . • • • • • •  
Carbureter, G .  L. Reenstterna . . . . . . . . . . • • . •  
Carpenter's gage, }1'. L. Caris . . . . . . . • . • . • . •  
Carpet fabric, ingrain, W. B. Keefer . • . . . . . •  
Cash register, J. Plelfer . . . . . . . . . . .  673,625, 
Caster, guard, R. D. Smith . . . . . . . . . . . . . . .  . 
Castings, chill or mold for forming metal\lc, 

J. J. Deemer . . . . . . . . . . .  : . . . . . . . . . . . . • •  
Chain link and wheel, drive, G. G .  Howe . • .  
Chain link broaching tool, G. G. Howe . . . . .  
Chain link, drive, G. G. Howe . . . . . .  673,748, 
Chair, S. W. Johnson . . . . . . . . . . . . . . . . . . . . .  . 
Chalk line reel, F. W. Merr.ltt . . . . . . . . . . . . .  
Chatelaine bag, �'. Viano . . . . . . . . . . • . . . • • • • •  
Cheese cutter, P. S. McCroskey . .  " . . . . . • . . • •  
Churn, .J. W. Sutton . . . . . . . . . . . . . . . . . . . . .  . .  
Cinder and ashes separator, T. Edwards . • • •  
Cistern, W. Barry . . . . . . . • • . . . • . • • • • • • • . . • •  
Clamp. See Rope clamp. 
Clothes line or rope holder, G. Cavell • . . • • • .  
Coat lapel spring, R. D. Crow . . . . . . . . . . . . .  . 
Cotree roastt'r. R. Burns . . . . . . . • . . . . . . . . . . .  
Coffee roasting apparatus, F. Kuchelmeist{>r. 
Coin controlled apparatus, A. C. Edsen . . . . .  
Coin operated machine, Romans & Grover . . • 
Compass, beam, S. L. Penfield . . . . . . . . . . • . .  
Composition of matter for poultices, etc. , C.  

M . ..  'ord . . . .  ' . . . . . . . . . . . . . . • • . • . . • . . • . . .  
Concentrator, D. G. Wherry . • . • • . • • . • • . . . .  
Conduit threader, C. B. Rogers . . . . . . . . . . . .  . 
Conveyer. fluid, A. W. Case . . . • . • • • • • . • • • • .  

673,41;2 
673.7:�5 
673,84'1 
673,643 
67n,457 
673, 61 t 
673,79'; 
673,79� 
673, r,7i 
673,503 
673, 784 
673,458 

673. 638 
673, 749 
673,747 
673,750 
673,578 
673,778 
673,828 
673,781 
673. 790 
673. S.�:l 
673,4r,6 

673,495 
673,01 6 
673,757 . 
673.645 
673,61 8 
673,�) 
673,687 

673,700 
673,808 
673,478 
613,59:; 

Convpying apparatus tripper or deliverer, 
J. B. Humphreys . . . . . . . . . . . . . . . . . . . . . .  673,!l3:} 

CouIt-t·, R. Burns . . . . . . . . . . . . . . • • • . . • . . . • . .  673,75fs 
Copying press, E. J. Dunn . . . . . . . . . . • . . • . . .  673,70S 
Core making machine, J. L. Hammer . • • . • . .  673, 7!l5 
Corn cutter, J. H. Koontz . . . . . . . . . . . . . . . . . .  673,6H 
Couch('s, ml!uns for facilltating the manu· 

lacture of, Mn ,·quardt & Jordan . . . . . . . .  673,71 8 
Crane, L. S. �'I"ckst"ln . . . . . . . . . . . . . . . . . . . .  673,7 1 1  

Toledo, Ohio Crane, trav"Ung, E. Y. Moore . . • • . . •  " • • • • •  673, r,2:l 
Crate, knockdown, J . . Heagerty . . . . . . . . . . . . .  67a,501 

IASOL INE 
MOTOR 

N I C K E L  
AND 

Electro. Plating 
Apparatus aDd  laterial. 

T B E  
& VanWinkle  
Co., 

N"wn,·k. iii • •  1 ,  
136 Liberty St., N .  Y. 

30 & 32 S. Canal St 
Chlcal(o. 

CASTINGS 
For MA�INE. VEHICLE and 

BICYCLE MOTO�S. 
with Working Drawings. 

Crushing roll, C . R. Fleming . . . • . • • • . . •  ; • . .  673,768 
Current rpgulator, .J . P. Erie . • . . . • .  673,391 , 67a, 42� 
CurrycomlJ, O. S. Jennings . • . . . . . . • . . • • . . . •  673,817 
CUrtain pole and fixture, T. B, Baker . . . . . . .  673, 41 2 
. Curtaln rod bracket, E. M. Nold . . . . . . . . . . .  673,<147 
Curtain SUPPOl't and window shade hanger, 

combhwd, J. )1. Connor . . . . . . . . . . . . • • • •  673,38.') 
Cushion heating machine, F. W. Chaffee • • . •  67�, 6'm 
Cutting mnchine, �'. H. Peuckert . . . . . . . . . . .  67:1,473 
C�'cle framl', W. \V. Reid . . . . . . . . . . . • . • • • • .  673,661. 
Cycle gearing, chalnless, J. Marzlon . . . . . • . .  673.439 
Cycle pedal and crank head, Hili & Mitchell. 673,395 
Decoy duck, folding, H.  A. Rauert . • . • •  , . . .  673,84C 
Dentlstr)·, D. P. Tanco . . . . . . . . . . . . . . . . . . . .  6711,!<02 
DeSk, roll top, S. C. Wherry . • . . . . . • . • • • • . .  673,8';3 
Die fOT forming metallic plates, L. L. Sag· 

endorph . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  673,848 
Dies fOl' fot'ming w{'tallic plates, manufac-

turing, L. L. Sagendorph . . . . . . . . . . . . . . .  673,822 
Dish washing and rinSing apparatus, Chap-

mall & WorrelL . . . . . . . . . . . . . . . . . . . . . . .  673,699 
Disinfectiug, deodorizing, or fumigating ap-

paratus, J. Bardin . . . . . . . . . . . . . . . . . . . . .  673, 401 
Display device, J. �'. Steward . . . . . . . . . . . . . .  67:3 ,587 
Door guard, lJavls & Doyle . . . . . . . . . . . . . . . . .  673,703 
Door hanger, ,J. F. Lydon . . . . . . . . . . . . . . . . . .  673,841 

LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass . g�:n �i���::��·�j. l} �j.:;�:��� : : : : : : : : : : : : : :  �+;l:�;� 
DrlE"r, L. Axtell . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,41. 1 

ARTES"AN Dr.,· ing and vputilatiug apllaratns, A. Gans . .  673,39:1 
Drill beating lurnac .. , D. Laird . . . . . . . • . . . • .  673. 7 1 5  
Drill l)reSS, S. (' . Schal"'r . . . . . . . . . . . . . . . . . .  673,80i 

Wells, Oil and Gas Wells drilled Drilling apparatus. center, J. O .  Rell . . . . . . .  673.6�0 
bY Cf'ntract to any depth from50 Drilling ma(·hlnl', automatic, G. A. Burwell . 67:1,5::3 
to 3(0) feet. We also manufac.. Drum, E. Bonlu llgpr . . . . . . . . . . . . . . . . . . . . . . .  67:-l,f'.;n 

���1�u:i'::rl
h :ri�ry;�,:,n

p'� Dnmb walt .... , K W. Van 1" leet . . . . . . . . . . . . .  6711, 804 

same. Portable Horse Power Dust ('ollp(·to1'. F. Prim'. . . . . . . . . . . . . . . . . . . . .  673 ,;:)·17 
and Mounted Steam Drilling }�!!:�iI;:U""�;' s]!:l'l��:!�

i
t!�)i)'a·ra·tu·s· · C: 'j: ·iI'a·I': 

673, 51 1 
Machines for 100 to 1200 teet. . '

67·' eo·' Write us st atln exactly wbat 

I 
vP) . • . • • . . . . . . . . • . . • • • • • . • • . . . . . . . • . • l '> ' .  ., 

Is required and �eDd for iUus- Oyt' a nd lllakln� SUUlt' , ulue cuttoll , R. De-
� 

trated catalogue. Address muth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67:
1, 3AA 

�·���:J:�!�'!!�ilIJ��lI�G AND SUPPL Y CO, Dye lind waking snme, blue wool, A. Hess , . IJI 3,64Q 
lOB&. 11. S. 4. {ConUnuea on page 8m 

© 1901 SCIENTIFIC AMERICAN, INC.
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GAS and GASOLI NE  
E N G I N E S 

1-4 and 1 horse power 
MARINE and ISTATIONA R Y. 

�u8�
n ��?����:i;��h l�:���:.

t
py���

t
!�� 

of castings. Write for particulars. 
OLIFTON M OTOR WORKS, 233 E. C l ifton Ave.. Cincinnati , Ohio.  

The " Wolverine " Three 
' Cylinder Gasolin� Ma­
rine Eng ine. 
The o n l y  reversing a n d  self­
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi­
cally no vibration'. Absolute­
ly safe. Single, double and 
triple marine and stationary 
motors from � to 30 H. P. 
WOLVERI N E  

M OTOR WORKS, 
G rand Rapids, Mich.  

RUBBER STAMP MAKING. - T H I S  
article describes a simple met bod of making rubber 
stamps with inexpensive a.pparatus. A thorUullb lY 
practical article written by an amateur who has had ex­
oerience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1 1  1 0. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

THE M I ETZ & W EISS KEROSENE 
and GAS Engine 

burns K E R O S E N E  
cheaper and safer than Ilaso­
line. Antomatic, simple, re­
liable No. electric battery 
or flame used, Perfectregu­
lation. Belted or directly 
coupled to dynamo for elec­
tric lighting, charginll stor­
u�e battel'leS, pumping and 
all po'W-er purposes. 

� �end for Catalogue. 
A. MIETZ, 

1 28-138 MOTT ST., NEW YORK. 
Markt&Co.,London,Hamburg,Parl 

The completion of the 

Throw away your bat­
teries and use thE'm no 
more. The .Autos parker 
saves its cost many times 
over during tbe life of 
your engine. Address / 
MOTSINGER DEVICE '/'/ 
M'F'G CO . , 'l' / Pendleton, I nd . ,  U. S. A. / /' or any gas engine or -
motor carriage manufacture� 

attained in the 

STOVER  
GASOLIN E  

EN G I N E  
The best Is always cheap­

est. Write fOT prices. 
STOVER E N G I N E  WORKS, F R E EPORT, ILL. 

THE AUTO-CARBURETTOR 
made upon a new principle furnlsbes a rell· 
able explosive mixture. Easy ignition and 
ff:�t,:� e

:la��bIg?gas.;fPneP�� ��q�![st�: 
Especiafly adapted to automoblle and cycle 
motors. Our customers say it is the best 
Carburettor in the market. We make also 
the Register Valve for controllinf< tbe 
tlow of �asoUne or other fluids. Write us 
for prices and booklet on Carburettors. 

Gasoline and �team Emrlnes and Automo­
biles bullt to order and repaired. . 

The Avery & J e n ness Co.,  60 South Canal 51.,  Ch icago. 

CAM B R I D G EPORT, MASS. 

3 to 5 H. P. M OTORS 

... " ..... C,", 
sparking

� 

Batteries 
Plug Carb u retors 

T H E  JOHNSON ROTA RY 
Si mple of construction, positive 
��t�:�

n
E���cl'.a? q���p\�gP:,; 

pumping soap, Oil. sugar. lard, 
glucose. acids. starch, �lue, var .. 
nisb, corn and water, malt, etc. 
Large sizes for Irrlgatlon. 

Made as a belt or steam pump, or com­
btnatJon, or operated by f!lectric motor 
or gasoline engine. 'tnnnfa('tllred bv 
DAVIS·.JOHN f!IION CO., StatioD V, CHICAGO, ILL. 

Do LIberty St., New York City. 

I t ieutifit �merita •• 
DyE' and making saUl!:', grf'Pl1 him", Bender 

& �la,rpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67a, fl:J2 
Dyf", H llth l'llqllinollt', O. Hally . . . . . . . . . . . . • . .  673, 6D1 
Edgp iron, I<�. H. Ruthpllit'Yt'l' . . . . . . . . . . . . . . .  673, 450 
Elpetl'i(" ('oill'!, IlHlIlnfu('tul"t' of SOlPIlOid 01' 

othpl", .J . £\.. H"any . . . . . . . . . . . . . . . . . . . .  673,5:{1 
Elpctrie (,0Ilt I'01l(' 1', " ' . ::\10I"ri801l • • • • • • • • • • • •  673, 565 
Elpctl'ie motor coutl'ollpl", O. F.  �ht'Jla rd. Jr .  673,731 
I<Jlectric l'Psistau('t', tIt"viet' PIDlllo,\"i llg, C.  

Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,476 
Elpctl'ie signal and tp!t'pholle systl'Ill, C.  L. 

J��orttl'r • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  673, 7!l! 
Electric tl'anSfOrllH'r, L. M. Piguolet . . . . . . . .  673,567 

TH E MUTUAL LI FE'S 
5 %  Gold Bonds 

Electrieal outlet iJoxt:"s, hushing for, H. 
Krantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Electrodp COllIIPctOl', l. L. Rohprts . . . . . . . . .  . 
673.656 Are as safe as Government Bonds and Give more than four times the net 
673,453 
673.452 returns of U. S. 5% bonds . Electrol�'tic apparatus, I. L. RoiJerts . . . . . .  . 

Electrolytic decomposition, G. & G. W. 
Bell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673.7lH 

Electromagnl·t and annunciator, Scribner & 
McBerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673. 628 

Emery whppl dressing tool, J. A. Butlpr . . . . 673,6�4 
Engine. Spe Gas pugine. Rotary engine. 
Engine for steam, etc. , W. Werry . . . . . . . . .  . 
Engine shut off mechanism, C. F. Cowdrpy . .  
Envelop opent:"r, G. G. Bayha . . . . . . . . . . . . . .  . 
Excavator buckpt tooth, A. 1\1. Cupples . . . .  . 
Explosive and making same, colloid, J. B. 

Bprnaldon . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Eypglasses, shadpd, J. B. Ricketts . . . . . . . .  . 
Eyeletting machinp, P. R. Glass . . . .  673 ,81 4 , 
Fabric cutting machhw, H. A. IIp;\'pr . . . . . .  . 
Fabric turfing impl(lmPllt, C. Sebastian . . . .  . 
l<"an, J. R. Robinson . . . . . . . . . . . . . . . . . . . . . .  . 
Fare indicator, O. I{ulltzen . . . . . . . . . . . . . . . .  . 
Fastening for strings, cords, etc. , A. S. 

673.�70 
673.51 :; 
67a, a75 
67a,4�;) 

673.377 
673.78" 
673. 81� 
673. 405 
673. 7:�(, 
673.477 
67:3.401 

Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,4';'2 
Feeder. boiler. C. L. King . . . . . . . . . . . . . . . . . .  673.543 
Feeding folded hlanks, mechanism for, E. 

F. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence, W. L. Soles . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence fastener, cross wirE', G. W. Hooker . .  
File, J .  L. Dean . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
File sharpening and r(lgrinding apparatus, 

673.600 
07:1, 41>4 
673.557 
673.38. 

Fl. C.  Huntley . . . . . . . . . . . . . . . . . . . . . . . . . 673.570 

����:r;m��t(S
�j��t:r

at
�'ec�'a!f!�I . f�� " b����h 673,597 

loading. King & Hayes . . . . . . . . . . . . . . . .  . 
Fir£> extinguisher, chpmical, E. J. Chapman . 
Flash light apparatus, S. S. Pingree . . .  , . . .  , 
Flooring machine, "V. O. Vivarttas . . .  , . . . .  . 
l�"uel and trpating samp, E. D. Douglass . . . . 
Furnaces and means for plugging stlm'�, i ron 

073.641 
673. �83 
673,474 
673,52!) 
G7S. 'IM 

notch for blast, J. M. Hartman . . . . . . . .  67:l ,f,;j6 
Game. R. W. Conant . . . . . . . . . . . . . . . . . . . . . .  673.535 
Gas burllPrs, spark discharging {)pvi{'p for 

plectric lighting for, p, Hoffmann . . . . . .  673. 7 1 3  
Gas  enginp, J .  Eckhardt . . . . . . . . . . . . . . . . . . .  (373 . 427 
Gas engine. W. O. Worth . . . . . . . . . . . . . . . . . .  6n. ROIi 
Gas generator, acetylE'ne, P. F. & T. FJ. 

McCatl'rey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673. 8 13 
Gas making apparatus, C. J, Johnson . . . . . . . 673,5·12 
Glass bending apparatus, platE', T. W. Con-

nington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673. <:1 5 
G lass rolling machine, J. T. Hough . . . . . . . . .  673,837 
Glass sheets or plates, apparatus for the 

manufacture of, J. Propger . . . . . .  ·, . . . . .  673 , 'H8 
Glue press. A. S. Nichols . . . . . . . . . . . . . . . . . . 673.409 
Glue spreading machinE', power, A.  S. 

Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,410 
Gold saving, placer mining, amalgamating, 

and conctmtrating machinp, G.  C.  ""al-
ters . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  673.806 

The Mutual Life 's 5% Gold Bonds yie ld 5 per cent. 

U. S.  5% Bonds, because of premium,  yield about I per cent. 

Government Bonds must b e  paid for, "pot cash. T h e  Mutual Life's Bonds are to b e  paid for dur­
ing 10, is, or 20 years, or life, and in every case are full paid and deliverable either at maturity if 
living, or whenever death occurs, no matter if  but one premium payment has been made. They are 
coupon bonds, in denominations of $1,000, and, if desired, the Company will agree to cash them at 
$1,305 for each $1 .000 as soon as they are deliverable. 

Write or ask for particulars. 
Business men and Capitalists are taking these bonds in large amounts. 

The Mutual Life I nsurance Co. 
OF NEW YORK 

RICHARD A. McCURDY, President 
Is the largest, strongest, most progressive

· 
Life Insurance Company in the world. Its policies are 

liberal, free from technicalities, aud meet every requirement of protection aud in vestment. 

Total Cash Assets of the United States Government (including $150,000,000 
gold reserve) , January 1, 1901 

Assets of the M utual Life for the protection of  pol icy­
ho lders, January I ,  1 90 1  

Income Mutual Life In 1 900 
Paid policy -holders In 1 900 • 

$290,1 07 .072 
$325,753, 1 52 
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���:: . �: 673. 575 Insurance and Annuities in force, Jan. I ,  1 901  

$60 ,582,802.3 1 
• 26,36 1 , 863.83 

1 , 1 4 1 ,497,888.02 
Grate. C.  Patterson . . . . . . . . . . . . . . . . . . . . . . . . 673. 844 
Greenhouse, A,  Dietsch . . . . . . . . . . . . . . . . . . . . 673,407 
Gun lOCk, E. H.  Thornelpy . . . . . . . . . . . . . . . . .  673, fSOa 
Gutta ppl'cha, refining characteristic gums 

of, E.  ��. von Wilmowsky . . . , . . . . . . . .  , .  673,570 B ETT E R  T H A N  SAV I N GS BAN KS 
Hair crimper, A .  E. ��enlpy . . . . . . .  , . . . . . . . .  673, (1)1 
Hair fastener, M. Potter . . . . . . . . . . . . . . . . . . .  G73, 4 1 �  
Hair rptainer, W. Nowacke . . . . . . . . . . . . . . . .  673 j 650  Ask for 5% 
Hammer, · powpt·, T. W. Breckenridge . . . .  " .  673,ljQ7 
Harrow, spring tooth, C.  S. Sharp . . . . . . . . . . 673, 788 
Harvester. D. T. Denton . . . . . . . . . . .  6n. :�811. 673.424 
Harvester covering. J. F. Appleby . . . . . . . . . . 673. 59:l 
Hay crane. J. Fl. Thompson . . . . . . . . . . . . . . . . fl73.4RIl 

Gold Bond 

R O O M  

Pri nted 

60 � .  

M atter- F R E E  

Hay prf'ss, J .  A.  McRae . . . . . . . . . . . . . . . . . . .  673, 62:J 
Head rest and chair seat, combined, L. H ,  

Dpaner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 67:l.617 
H7:!,4�U 
67H. 4�O 
673. �e.) 
61:1. 773 
673.738 
673.728 
67:l.�1l2 
67:l,3f,7 6T:I.4.34 
67:1.4(12 
6i-S,R.,)O 
fl'TB. 41 5 fl'T:I.6f)9 
67a,660 

Head Office : Liberty, Nassau & Cedar Streets, New York. 
Heddle and beddle frame. W. �'ebr . . . . . . . .  . 
Heel. J. H. Reed . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hinge, J. R. Carter . . . . . . .  , . . . . . . . . . . . . . . . . 
Hook and PJ"P, .J . R. Hard . . . . . . . . . . . . . . . .  . 
Horse sunshade, J. F. Spong . . . . . . . . . . . . . .  . 
HorseshoE' attachmput, .T. Ricks . . . . . . . . . . .  . 

A PLEASURE LAUNCH HOT B LAST * Must have speed, Cl lmbined With safe Hose band, l<". W. Chatl'pp . . . . . . . . . . . . . . . . .  . 
Hot air furnace, J. 'V. I1orllsf".\' . . . . . . .  , . . .  . 
Hot air furnace, J. W. Hornsf";\' et al . . . . . .  . 

and reliable power ; she must be built WA T E R J A C K E T � 
���c:!��ro��, 

g
����:��:�U�qurr�� 

Hot ail' motor, Thornton & Lpa . . . . . . . . . . . .  . 
Hub, vf"hicle, E. Sf'ndelhach . . . . . . . . . . . . . . .  . 

ments. In Its use you are tranquil In FURNACES 
>=-- _.- :-� re;�n�o

:J'o�?h:;t;���8 fl�t�fm8:: FOR Hub, wheel, W. P. Bettendorf . . . . . . . . . . . .  . 
Hunter's tool. J. R. & J. A. Sulllvan . . . . . .  . 
Hydrant. J. J. Sulllvan . . . . . . . . . . . . . . . . . . .  . 
IncandescE'nt mantle support, M. & A. L. 

weight maximum pO'ilVer, economy of maintenance. 
Throttle speed regulator. Write for circular " S." COPP ER ORES. 
WESTERN GAS ENGINE C O  . . . .  MISHAWAKA, I ND. 

MATTE from SULPHIDES Herskovitz . . . . . . . . . . . . . . . . . . . . . . . .  . .  1l7R.:l!l4 
Index, card, F. Macey , . . . . . . . . . . . . . . . . . . . . 67:�.403 
Insulating purposps, machinery for covl;'ring 

plpctrical or other wirf"s for, W. W: 
Colley . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  . 

Ironing machinp, G. F. I(uhuh" . .  , . . . . . . . . .  . 
Irrigating device. H. Blueher . . . . . . . . . . . . . . 
Jars, etc. , closul'f" for, C. Y. ""httpr . . . . . . .  . 
Journal box. G. S. Marsball . . . . . . . . . . . . . . .  . 
Kilns, means for utilizing wash' heat in, F. 

fl7:l. 6!H 
07:l. 61<:1 
67:', . C{l5 
r.7:l. 5�0 
G7�/ ;20 

E. & E. H. Frpy . . . . . . . .. . . . . . . . . . . . . . . . r.73 . 5.�O 
Labf'l pasting machinp, E. E. Rothchild " . .  673,5M> 
Ladle stopper, G.  W. Baldt .  . . . . . . . . . . . . . . . 673. /'';;1 
Lamp, flash, J. CourtiPI' . . . . . .. . . . . . . . . . . . . .  673, ?ga 
Lamp, signal, R . . T. Armonr . . . . . . . . . . . . . . . . 673,7F.1 
Lamps, saff't�' catch for incano('scput £>lpc-

trlc. G.  B. l\Illlen . . . . . . . . . . . . . . . . . . . . .  673. 56!! 
Last, N. W. Arnold . . . . .  , . . . . . . . . . . . . . . . . . .  673. fi7 1 
Lathe, F. B. Dullean . . . . . . . . . .  ' .

' . . . . . . . . . . . 6t3, 7t')!) 
Lenses. making. A .  Rtwkl .  . . . . . . . . . . . . . . . . • 6t3. 847 

GERE GASOLINE: ENGINES 

N W 

IIMPlUT BOAT fN&INf& MAO£. 
G B I N ·· ·OPEN BOATS [MiINt CA6T1NU, BOAT ,..RAMel 6tO.H.6fRf Y"'"l.UNCIfWb, 

6RAND RAPIDS.M""IGAN. 

Life presprvpr. H. A. A)·vad . . . . . . . . . . . . . . . .  6T3. P.72 ����!���������������� � Liquids from or diseharging liquids into 
vacuum, apparatus fot' rt'IDoving, E. L. 
& D. McGary . . . . . . . . . . . . . . . . . . . . . . . . . .  673, �5n . 

Lock. E. L. AJlPlphy . . . . . . . . . . . . . . . . . . . . . . .  673. fl1 2 1 BICYCLE TIRE REPAIRING. - THE Locomotive draft appllancp. J. Pla)'er . . . . . .  673 . • 726 Mending of Single Tube Tlres.- A practical article llIus-Loom let of!' and takf" up mpchfl nism, W. F. traUnJl the method of insertiD2 
�
atcbes and plugs with 

Loo:\�t,:
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Loom shuttle motion. W. F. Kintzlng . . . . . . . 67.3. 83!l talned In SUPPLEMENT t t o": .  Price 10 cents. For 
Loom sbuttle. self tbrpadlng. E. S. Stlmp- • sale by Munn & Co. and all newsdealers. 

son . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  678. �23 
Loom warp stop motion, H. JOllPS . . . . . . . . . .  f)�3:R1 8 
Loom warp stop motion, E. S. Stimoson, ' .. .  

.67:1.824 t o  n;a;R!'6 
Lnhricat01', G rl1 Y  &. r()� . . . . . . . . . . . . . . . . . . . .  67H ,"-:1<1 
Lnmlwl' hook.  L. G. \Vao l> . . . . . . . . . . . . . . . . . .  67:3, �.10 
Malt tnrning apnarfltuR. Frffllzl & .Tirontf'k . . 67�. �:·:5 
Manifolding- rpgistpr. T. M('Dowpll pt 8 1 .  . . .  6T:1,724 
Ma son ' s platff)l'm for huiloings, C . •  T. ('lark . 6t:l.1Q4 Mateh ('a sp , .T. K()stpr . . . . . . . . . . . . . . . . . . . . .  67H, R!)!) 
Match, hpfl d lpsR. C. H1 Hotlwa l1 tpr. Jr . . . . . . . . . fl7:l.!'i:lT 
lIateh , shppt. f1hl'iRtonh & Ha rt . . . . . . . . . . . .  67:lA'!O 
:\If'HSlll'ingo 3ml of:>livPl'ing liquids, apparatl)s 

fOl', 4\ ' R l'n kt> . . . . . . . . . . . . . . . . . . . . . . . . fl7:l. n,�2 Regtftters an accurate account of work done on prlnt-
lfpdicinaJ nAP, Dad for. f<". \V'. ""�l I;'npr . . . . . . 67:l, f.�O tng presses, Ilrain tallies. weillbing, measurh:t�_ and 
lIf'tal shpptA or nlatf'R. mannfacturing- ('OIfl- i other aUTomatic machines. Counts up to 1,000 (0) and 

nOllud .  E. lIa t·ti n  . . . . . . . . . . . . . . . . . . . . . .  fl7�,!,)25 repeats automatically. �imple, accurate, durabJe. Spe-
lfptal turning machinf",  J. )fid hof' , .11' . . . . . .  fl7:1. 4'1� cial coullters to order. I.T Sendl.0r circular. 

AT O N E  OPERATION.  

U N ION I R O N  WO R KS , 
San Francisco. Cal ., U. S. A. Send fOT Catalogues. 

PROSPECTIVf BOAT BUYERS. 

1 -

By constructing your boat 
from a set of my Boat 
Building Materials more 
than one· half the boat fac· 
tory's price can be real ized. 
Also economize fre ight 500 
per cent. Launches. Sai l and 
Row Boats. Gasoline En­
gines. Catalog free. 

Send 3c. for cata/ng of 
Monarch Marine. 

Gasol ine Engines 
!I( to 46 H. P. ,200 up. 
Grand Rapids Gas 
En.lne & Y Deht Co" 
Grand RapIds. Mleh. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
��;t:�!:sbatl���1'�01{lr,s

b��\��ir�· a�3li��
e
��cPe

a
.}�

er
6f dry cells. Witb three illustrations. Conta.ined in �C]­

ENTIFIC AM ERICAN SUPPLEMENT, No. 1 4 1 11 1 . Price 10 cents. '1'0 be bad at tbls office and from all news· eaJers. :\1f"t31 working ma f'hinf', A. B. Tf'nnpy . . . . . .  fl7� . 4 ro I 
C. J. ROOT, Bristo • Conn • •  U. S. A. 

��f:����!�f?;���;ieA�p��r��:;:.Y :r: ' R'f"'r1 t��� : : : : : :  ���:g7� : ,;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;� lfJrrOl' support. Badf'r & Cartwright . . . . . . . .  fl7�, 752 � 
lflh'r hox attarhmpnt, ,\V. Pottpr o o  . . . o o  . . . . 673, 7Sfi 
Mom'", pte. . saff"ty holopr for pappr, B. G. SAV E M O N E Y BY U S I N G  T )( E _� 

ppovieh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4173,574 
l\Ioukp)� wrf"n('h, L. H. K rokp . . . . . . . . . . . . . . 67R 5c:..·j 
Mortising maf'hinp, R. S. Brown . . . . . . . . . . . .  673,378 
Mortising macblne. W . . T. Smith . . . . . . . . . . . .  67:l.7�j I COMMERCIAL MUTOSCOPE. 
Neektie nnd eollar fastener, combined, R. 
l\fowf'r, Murray & Ppnny . . . . . . . . . . . . . . . . . .  , 673,723 1' 

Fl. L. J obnson . . . . . . . . . . . . . . . . . . . . . . . . .  673 .797 
NewspaPN' dellverlng machine. coin con- A M E R I CA N  M U TOSCO P E  " B I O C R A P H  CO., 841 B road w ay, New York. trolled. W. S. Conner . . . . . . . . . . . . . . . . . .  673. 760 , =r. __________________________________________ .. r 
��:��ri�� F�a��i�k: . 

p�i�ti�g" wh��i, ' '0: ' S: 673,756 i -
Follett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67!l. 5 1 8  -.j1.l!iiiill.lli�,�i;:�;:i;::.�."I:�r:l��.��T���i.iri.1 

Nut lock. automatic. G. h Eason . . . . . . . . . . .  673.832 
Oppratlng tablp. W. F. Rernstpln . . . . .. . . . . . . 673. 675 
Ordnance brppch ('losing mf'chanism, Dar-

mander & Dalzon . . . . . . . . . . . . . . . . . . . . .  673.702 
OrdnancE'. spmi automatic brp('ch loading, 

W .  H. Bf'vnns . . . . . . . . . . . . . . . . . . . . . . . , . 
Ore concpntratlng table. V. Wllllts . . . . . . . .  . 
Or(' jig2'('r, A. L. Le Grand . . . . . . . . . . . . . • . .  
Oven, W. Frohn(' , . . . . . . . . . . .. , . .  , . . . . • . . • . •  (Continued on page 61B) 

673.594 
673.489 
673.607 
673,771 

© 1901 SCIENTIFIC AMERICAN, INC.



C R A N D P R I Z E ,  P A R I S ,  1 900.  
H IGHEST AWARD POSSI BLE. 

Cbt CyptWrittr €xtbangt 
1 J.i!  Barclay St . . NEW Y O R K  
1 2 4  l a  S a l l e  S t . ,  C H I CA G O  3 8  Bromfield St . . BOSTON 8 1 7  Wyandoite St . . 

KANSAS C I T Y ,  MO. 
209 North 9th St . 

ST. lOUIS.  M O. 
4 3 2  D iamond S I . .  

PITTS B U R G H ,  PA, 
3 West Balt i more St . ,  

BALTI MORE,  M D .  
5 3 6  California St . ,  

SA N  FRANCISCO. CAL. We will save you from 10 to 50% on 'l'ypewrlters of ail makes. SeM for Catalogue. 

PREVENTS MAR I N E  D ISASTERS I N  

F <> G- S . 
See SCI .  A,f., March 30, 1901, or write for Circular to 
J .  B. COLT C O . ,  Room 1 . 2 1  Barclay St. ,  New York.  

ROTARY ENGINES.-ARTICLES ON 

�r��::Y���f c��r..��el'I!ngs�:�rE�:���8 �';,�. 1I:l.1"A� 
1 1 86. 1 193 and 1 3 09. Price 10 cents each. For 
sale oy Munn & Co. and all newsdealers. 

IN  O N E  MINUTE " 
FOR ON E C E NT. 
Moses, by the aid of a rod, struck a rock and got cold wa­

ter. You by the aid of a 
H u m p h rey Crescent Heater 

strike a match and get hot 
�I��!t� �r��:,e���1y ��n('�:i 
wi th water and gas in your 
bathroom. G uaranteed . 

Write jor Book/et. 
• & PLAT I N G  CO.,  Kalamazoo, Mich. 

ARMATURE WINDING. RIGHT AND 
Left Handed.-An Important paper for all amateurs. 17 
!J�s}rfy��sj,rl�eC\��:�r�? ���!!\�Ct; M���Pi����Td 
all newsdealers. t;end for catalo. u(!. 

WILL 
SELL OR HAVE MADE ON 

ROY AL- �ii!lIl •• IIII •• TY this :: Patented 
N O V E L.  P I P E  A N D 

ST U D  'VV R E N C H .  
It Is a wrench that will grip six dllferent positions wlth-
���/::��i.:'t,t!::iy h::�� �!r �::�it:,g t�trtustn:�!� For terms and particulars, address 
_______ M�. Z. VIAU. MAI.ONE. N. Y. 

EUROPEAN PATENTS FoR SALE. 

fuf :�{.�::p �i:cr��tilia��ti��e�i�bt�n1t �'�: p:; Scraper, so constructed that it can be handled at either end, for scraping out pots, pans, cupbo�rds, spoons, etc., whether of square or round shape. Its OOgeM are usefnl for the scracing of flat 8urfaces. Made in one solid piet'e of indestrc���S�IA. 
T SU.;.;O;: �iik;;:te �olorado. 

Bt'l.'e Dearborn Special 
and gei "' genuine American model 
Full Jeweled 

ititutifit �mttitau. MAY 1 8, 1<)01.  

Oven. annular chamber, L. O .  Boeing . . . . . . . 673,696 Paper tor sympathetic Ink, E. Kretsch-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,400 Paper making machine dandy roll, Johnson 
& Garnett . . . . . . . . . . . • • • • . . . . . . . . . . . . . .  673,52;{ Pen, fountain, E .  Reisert . . . . . . . . . . . . . . . . . .  673, 451 

l'"n��;1 ��I.k�� . �.r.I� . . ����" . .  �' . .  �' . .  �I��.I �I: 613, 469 Pencil sharpener, M. S. �'ortullatt . . . . . . . . . . 613,770 Pharmaceutical Implement, G. L. A llen . . . . .  673,592 Phonogram or record holder, multiple, Baker 
& Clarton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673 , 4 1 3  Phonograph horn or trumpet, G .  L. Hogall . .  61:3,396 Photographic printing frame, H. Higgins . . .  613,522 Plano player, automatic, E. :\1. Skinner . . . . .  673,736 Picture mat cutting machine, C. I .  Shawver. 613,48:1 Pile, G. L. Mouch.I . . . . . . . . . . . . . . . . . . . . . . . .  613, 443 PUe, concrete, G. L. Moucbel . . . . . . . . . . . . . .  673,780 Pineapple sbed, G. M. yancey . . .  , . . . . . . . . . .  673 , 8 1 0  Placket tastener, F. A. Chellis . . . . . . . . . . . . . 613. 75!) 

Plow, G. A. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . 613,600 Pneumatic despatch tube carrier, A. W. Pearsall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Pouch, C. C. Rahn . . . . . . . . . . . . . . . . . . . . . . . .  . Power transmlssloil device, H. A. Knox . . . .  . Precious metal bearing ores, treating, Dun-

613, 125 
673.821 
073, 643 

can & Beach . . . . . . . . . . . . . . . . . . . . . . . . . .  073, 4� Press for cotton, wool, hay, etc . ,  J. 1\1. 
I,lllg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . .  . Pressure regulator, H. Sboemaker . . . . . . . . .  . Pressure tank, T. M. Murphy . . . . . . . . . . . . .  . Printing machine, E. Prebay . . . . . . . . . . . . . .  . Printing plate hold(lr, E. R. Storm . . . . . . . .  . Printing press grIpper, V. A. Hancock . . . . .  . Propeller, G. H. Cove . . . . . . . . . . . . . . . . . . . . .  . Propeller, D. H. Rohwedder . . . . . . . . . . . . . . .  . Propelling machine, hand boat, G. W. 

613,544 
073, 732 
613. 842 
673,475 
673,4�5 
613,555 
613, 468 
613, 787 

Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,583 Propelling mechanism, hand boat, G. W. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Pulvprlzlng mill, H. L. Kent . . . . . . . . . . . . . .  . Pump, H. C. Stouff('r . . . . . . . . . . . . . . . . . . . . .  . Pump, dIfferential, J. H. Fox . . . . . . . . . . . . .  . Pnmp rod grip, �'oster & Richey . . . . . . . . . . .  . Pumps, governor valve for automatic, N. A. 

673,584 
673.(51) 
67a,78!J 
673,602 
073, 679 

Smithwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613,508 
Punching macbiut', note sheet, H. M. Sal-yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Radiator, steam, G. W. Eycleshymer . . . . .  . .  Rail bond, W. T. Pringle . . . . . . . . . . . . . . . .  . .  Rail bond telltale. J. A ,  Emery . . . . . . . . . . .  . Rail jOint, Nichols & Voynow . . . . . . . . . . . . .  . Rail joint. A. Bllrr . . . . . . . . . . . . . . . . . . . . . . .  . Rail joint, C. B. Voynow . . . . . . .. . . . . . . . . .  . .  Railway condUit, el(lctric, Ii". H.-wer . . . . . . .  . Rallway controller, electric, E. M. Bentley . .  RaHway switch, VO�'no\V & Angerer . . . . . . .  . Railway switch. D. H. Cleveland . . . . . . . . . .  . Rallway Up, metanic, Hayward & Bryson . .  :Ram, bydrauliC', W. L. Deming . . . . . . . . . . . .  . Refiector, R. R. LHmh . . . . . . . . . . . . . . . . . . . .  . Retrigeratin� apparatus, condensC'r fo.·, C. 

673,586 
61:1, 167 
613 . 600 
6n, 765 
673, 649 
613, 8 1 1  
67:l.82!1 
67!l. 538 
6n, 531 
6n,5!l0 
67!l.63' 
67R . 63� 
67!l, 164 
673,840 

W. Vollmann . . . . . . . . . . . . . . . . . . . . . . . . . .  fl7::t,R(}5 Retrlgeratlon , G .  A. Manwaring . . . . . . . . . . . .  61a, 561 Rpln guard for Vl'hlcle thllls, ,J. E. Coleman. 61:\,422 Rheostatic support, J. P. Erie . . . . . . . . . . . . .  61:l, 392 Rheotrope, ",". Morrison . . . . . . . . . . . . . . . . . . . .  67!l , 564 Riveting apparatus, J. H. Mul\ . . . . . 61:l , 444, 61:l ,445 Riveting apparatus sunport • .  T. J. Tynan . . . .  61:l,487 Riveting machine. J. H. Allen . . . . . . . . . . . . . .  673,631 Riveting tools, apparatus tor supporting, ,T. 
H.  Mull . . . . . . . . . . . . . . . . . . . . . . . . 61:l,407, m!l.408 Rolling mill, C .  Mel·cadpr . . . . . . . . . . . . . . . . . .  673,440 

Rolling, s,rstt'm for continuous metal, T. 
V. Alii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Rope clamp • .  T.  A. Lawler . . . . . . . . . . . . . . . . .  . Rotary eng-tnp, .T. Dnw . . . . . . . . . . . . . . . . . . .  . Rotary engine. D. Morell . . . . . . . . . . . . . . . . . .  . Rubbing or polishing machine. P. H. Bar? . .  Ruler, measuring- Rlhle, 1'.:1. Klplnberger . . . .  . Sash tastpnpr. G. W. Durant . . . . . . . . . . . . . .  . Sash holder. M. S"ha'tlan . . . . . . . . . . . . . . . . .  . Sash lock. W. J. P"ters . . . . . . . . . . . . . . . . .  . .  Rash, rpvprsihl(' windo\\', G .  Hoersch . . . . . . .  . Saw, B. �. Nf'lson . . . . . . . . . . . . . . . . . . . . . . . .  . 

�::�rk :;' '��r:!�'W: ' T.· B�';,��·. ·".·. ·". : : : : :  Scale attachIi:lPnt, weighing, H. D. l.anp . . .  . Scale9 computing (lvpn balance, E. Finn . . . .  . Scuttle door, A. Yelt . . . . . . . . . . . . . . . . . . . . .  . Scythe guard fastening device, D. Schu-

ma, 191 
ma,658 
67!l, 470 
6n, 6 t8 
673, fI!)2 
fln, 579 
fln, 41l8 
67!l, 7211 
fln, 7!\'1 
fl7:l,6r"i:; 
67:1, 6'H 
67!l. 4 1r. 
67!l. 4!l:l 
67!l.r.�·t 
6n .S� ·1 
673,583 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673, 479 Seaming or like machinp, cnn, C. F. Mend-ham et a\ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67:1, 120 Separator, J. Anderson . . . . . . . . . . . . . . . . . . . . .  673, 071 Sewing machlnp rnfHpr and hraider attach· ment comhlned . . J.  younce . . . . . . . . . . . . . . 61:\, 490 Sewing machine welt guide. H. Marshall . . .  613 , 7 1 9  Sewing on buttons, machine tor, F. T. Lelllch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl1:\,!<51 Shade or curtain tlxtllrp, R. W. Morgan . . . . . fl7H. it!) Shaft coupling, vehicle, C. L. Weihe . . . . . . . .  673 , 61 0  Sbeet metal vessel, J .  W .  Wallace . . . . . . . . . fl7H,r,:,O Shepherd's  crook. J. E. Thurmond . . . .  , . . . . .  67:1. 629 Shingle, metallic roof, P. H. BennetL . . . . . . 6711 ,61 : :  Sboe tree, G .  E. Bf'lcber . . . . . . . . . . . . . . . . . . . 67H, "1D2 Show case, .T. S. Harppr . . . . . . . . . . . . . . . . . . . 67R , 7 1 2 Sidewalk covpring or protpctol', R. Lustig . . . 67:l. ;j�fI Sign, A. L. Melvin . . . . . . . . . . . . . . . . . . . . . . . . .  67:1.5!l2 Sign, I1lumlnatpd. E. A. Ml'ftC'ham . . . . . . . . . .  673, 647 Signaling by night, apparatus tor, L. Sell-ner . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  673, 49:) Signaling system, electrical, H .  R. Bennett . fl7R,376 Siphon, J. M. Nye . . . . . . . . . . . . . . . . . . . . . . . . .  613,54ti Skirts, apparatus tor marking and trim-ming lowpr edgps ot, )1". Newgarden . . .  . Sleigh. bob, W. C. Pierce . . . . . . . . . . . . . . . .  . .  Soap holder, A. E. Seashols . . . . . . . . . . . . . . .  . f!oap supplier, J. Schwpchlpr . . . . . . . . . . . . . .  . Sodium compounds, r!'duclng. A. H. Cowles . Soldering apparatus, T. L. Carbone . . . . . . . .  . Soldering Iron, W. ,T. Holway . . . . . . . . . . . . .  . Spark arrester, F. M. Philip . . . . . . . . . . . .  : . .  . Spring edge seat, J. A. Staples . . . . . . . . . . .  . .  

6n. 7�2 
6n, 626 
67!l. 66:� 
673.662 
673.76\ 
67!l, 5:',4 
67!l, 775 
6711 , flf,8 
673,5O!) Squaring shears, automatic hand over for9 

G. C. Mors . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  67:1.721 Steam boiler. C. F. Bergmann . . . . . . .  : . . . . . .  67R , 4 1 4  Steam boller, multltuhular. P. W. Burke . . .  613, 4!l4 Steam genpratlng apparatus, Dougine & Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67R, 707 !'lteam generator • .  T. W. Sutton . . . . . . . . . . . . .  m3, 061 Steering gear, mechanism tor recording the movpments ot. J .  R. Llardpt . . . . . . . . . . . .  R7::l.77i Storage battery, Chamberlain & Sutphen . . . . 67!l . m  .. ; Storage hattery. D. W. Beebout .  . . . . . . . . . . .  R7!l,7�2 Stove, W. A. Livingston . . . . . . . . . . . . . . . . . . . 673 , 428 Stovp and lamp, combination 011, Ballard & Blanchard . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  6 i 3, 5� I Stove. combined · heating and cook, C. B. Russpll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67!l.627 Stovp, cooking, D. Cline . . . . . . . . . . . . . . . . . . . . 61l1,701 
Stovpolpe tastener, C. E. ya tes . . . . . . . . . • . .  61l1 .461 Strppt swppper. G. B. Siccardl . . . . . . . . . . . • . .  6n. 7�1 Stud. laCing, R. S. Watson . . . . . . . . . . . . . . . .  67:1 ,6R9 Stnffing box, T. Barrow . . . . . . . . . . . . . . . . . . . •  R7::l,!l72 Stuffing box, I. Karns . . . . . . . . . . . . . . . . . . . . . .  673, 7 1 4  Sugar In crystal torm, producing, H. Claas-sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67!l, 491) 
Switch and signal mechanism, Byers & Shater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6n, 17!l Switch locking mpchanlsm. C .  H. Andrus . . .  6n.fl':: 
S"'itch throwing mechanIsm. F. Kumber . . . .  6711.fl57 
Take up mechanism. J. B. Humphreys . . . . . .  613, 5·10 
Telegraph Instrument, printing, L. M. Ca-sella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6n,!l�1 Telegraph key, F. J. Ra.h . . . . . . . . . . • . . • . . .  6n.14!l 
Telegraph, multiple, S. T. Foster, Jr . . . . . . .  613,519 Tele�rapby, apparatus tor use in wlrelp.ss, 

J. Burry . . . . . . . . . . . . . . . . . . . . . . .  61!l.418. Tplpphone servlcp apparA tuR, {T .  S. Jackson . Tplephone switchboa rd, 1. . .  T. Kuse\ . . . . . . . .  . Tpst1ng apDaratl1l�. L. �. Moorp . . . . . . . . . . .  . Thill coupling, W. E. Shprwood . . . . . . . . . . . . Tickeot and sample holder, price, F. O. Lueck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Tobacco cutting maC'hJn(>, H. Levy . . . . . . . .  . Tool handlp, J. A. Hall . . . . . . . . . . . . . . . . . . .  . Tool handle, "rlpoln .. . . J. A. Pitts . . . . . . . . .  . Tool holder, H. C. Warren . . . . . . . . . . . . . . . .  . Tool. ratchet brace, IItting appliance. etc. , 

fl7::l. �:Ir: 
61!l,7"6 
61H, 504 
6n, 526 
613,481 

67!l , 7 1 6  
A7H, 402 
6n,172 
An, nos 
673, 743 

combination hand, .T. A. Wade . . . . . . . . . . 67:1, 742 Top. spinning, F. L, Cook . . . . . . . . . . . . . . . . . .  67:1. Ral Toy, S. I .  Clawson . . . . . . . . . . . . . . . . . . . . . . . .  67R, 6'16 

:r.�; ��l��';ei':j,I:'<:':::����n'e', ' :W: ' ii . . jju';� : : �i�:m Transformer controller, rotary, T. S. Wat· son . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67!l,R07 Trolley base, Merrick & (Jarrett . . . . . . . . . . . .  67a.441 Trolley, overhead, H. C. Eno . . . . . . . , . . . . . . .  67:1, 766 Trousers hanger, S. J. Levy . . . . . . . . . . . . . . . .  67:1,flR6 
Truck, R. S. SChoelch . . . . . . . . . . . . . . . . . . . . . 673,690 

��� .. uu� .. .uu.u.u� 
i ""-- Th e I I  Kh otal" _....; ; � 

i Blue Flame Oil Stove 
.: ( FOR HOME OR C A MP OR Y ACHT) 

.. ��:Jr�t�'!.J:,rn f[:� my::�:.:"a':,l�.!,Y..8:ndy:m!� q�IIM�I1 I� • can be regulated to any de!!lr�d d�Mree of heat. it h ... no wick • * and no asbestu� Bubstitute. It is stronll, durable and ornamen- i • tal, beipg made of brass 01 superior finish and excellent work· • mlUlship A chi ld can operate It. 
• 'l'he • .  Khotal " cost. little to buy and . little to run. The 

i 
combustion is perfect ; no smoke, no smell, no 600t deposit on pots and pan •. Picture shows smallest size. 8 lns. bi�h. weight � I bs. Price 
�76. Made in sizes larJ!{e enouJ,lb to cook a course dinner. 
THE H Y D R OCARBON B U R N E R  CO. ,  1 9 7 Fulton  St . .  New York 

Write jor Free lUu.trated Boo" G, Boston. Mass.: Globe Gas Light Co., 77-79 Union St. ! �.����������������������¥������� 

f MP IRE GEARLJ�� TRANSMISSION S 
AUTOMOBILES  & TR I CY CLE�  

EMP i R E  MOTOR W'KS .8 8 8�bsFH��tT3�s� 

SOLD EVERYWHERE. 
Williams' Shaving Stick. 2Sc. 
Oenulne Yankee Shaving Soap, l Oco 

. Luxury Shaving Tablet. 25<:. 
Swiss Violet Shaving Cream, SOC. 
Williams' Shaving Soap eBarbers), 6 

Round Cakes, I lb.,  4°C. "  Exquisite also 
for toilet. Trial cake for 2C. stamp. 

Tlte only lirm in tlte world makblg tJ specialty 0/ SHA VING Soaps. 
, THI! J. B. WilLIAMS CO •• Glastonbury. CL 

LONDON PARIS DRESDEN SYDNEY 

FORTUNES IN RUBBER CULTURE! 
.If ASSURE YOURSELF AN INCOME LIFE. Jl+ 

<If • •  <If • •  

A small Monthly No Speculation-

Investment will but a Solid Agri· 

bring Large and cultural Invest, 

Constantly In- ment. 

creasing Returns. Look it up. 

<1f t .  <1f t .  

A RU BBER TREE NINE MONTHS OLD. 

Ing r.!'c';,�:.esl'!':�Ie ok �n�ne,rg��':,'tt�;g';.tlhm;:�:r �!��;'::"IxS),":r':,; ��db':,'U'II:��3'�� W�g
t
.Fe�%�

n
��'l,

s
; 

purcb ... er. It I. the ChlaP8s Ruhher Pian<atlon and Investment Company. of I<an FranCiSCO, California. U. H. A .• 
that makes t.hese ... sertlons. Mr. L. H. Bonestell. of Bone.tell & Co., Is Presldont ; :\lr. L. S. Sherman. of Sher· man, Clay II< Co . •  Is the �'Irst Vlce·Presldent : Mr. Goo. T. Hawley, of Hawley Bros., Second \'Ice-Presldent. AlI 
�to�te;:; �:r��:�:tfo�.acW��

I
:a':r

d
i������::t��n���!!J�

t
r{;:!��i tb�h::fiI�:ii����:ru�'hp�����\�

r
��rbt�: 

�:::���t�s�na'u�:T:�!g{.ot:�T :Ub't�� ;:��:q�rt� i:b�e:::���::���tt?n��P�� �JP�%t!frS���rii�:: ���8be!: 
����vs�fl'o'!i "a�r :'��I��iY we;::t.wl�!h�e·Pli,!'t'i.t���tI�r;g: 3t:a�':..rn��t'h��e�;:::.�:�I���I(n����:'��N�:."p!�1� I: situated In the State of Chlap .... Department of Palenque. It consists of U,(XX) &eres of the best rubber lands In 
:"'i.�';,°Wn�u�;;���� �'irJ�:�t;.s�ef��r1;. �� �WIIR.".:'1..'i.':Itl��f��·el�ne :�:;O::l:J!&�ro� t�� It'l.';,e��0:';er1�e07��� Com pany are 5OO.(XX) trees ready for trBnsplantlng. _ _ There are now 00.000 rubber trees that have heen transplanted 
from the nurseries Hond are tn vig,uous growth. 200 trees are planted. on each &Cr�. The first yield will j"!ve :l to 3 
g��f�Jo':,fs f���'::;J'e'l�':��:r 1).1'd �'i!i":e arr::�lf��'i,���Urs��:y year the yield will be larger. Look at the ew York 

\'ou will be Interested to learn bow the Company is able to make these assertions so confidently. Send for 
the pro:!usely illustrated pamphleta giving minute lriformatlon on al\ points. 

CH IAPAS RUBBER PLANTATI O N  AND I NVESTMENT COMPANY, 
63-65 C ROCKER B U I LDING, SAN F R A N C I S C O ,  C A L IFO R N I A ,  U .  S .  A. 

� .  B.-The Company requires responsible Agents In all prosperous communities. Apply ... above. 

Telephones, 
�il!�ti�8ri£!gt�li\��1'l<. I'W':Ii�m:.:ur�; 
prices. catalooue. etc., with testimonials 
and references. Estimates cheerfully furnishEd. Agents wanted. 
THE SIMPLEX INTERIOR 
TELEPHONE CO • •  

43 1 M a i n  St  • •  Cincinnati,  Ohio. 

ELECTRO MOTOR. SIMPLE, HOW TO 

�t::':ii��J 2.vr.e���:I��nst��;.:-'!!\�� �;f����I:"'�li�t lng amateurs to make a motor which might be driven with advantage by a current derived from a h.ttery. and which would have suffiCient p(lwer to operate a foot 
���hWftgnli 1�:����� r6����\��cr�� �vc�������al:�:: 
ICAN SUPPLEMENT, No. 64 1 .  PrIce 10 cents. To be had at this office and from all newsdealers. 

T H IS 
G R I N D E R  

:n��u�t?!t:t
n
�di:.SbS1N�

n
.ri

t
i!

n
\rYi\.U'it�1� It will save your �Ioves. ftnRers and temper. 20th Century Umhrel ht Runner. �. ?r.:.:t.

wlth A. H. BAMBERGER, 

� 3 8 1 Broadway, 

Pat. Jau. 9, 1900. ��. with 
New York. 

ELECTRIC AUTOMOBILE. - DIREC-
tions. with many llIu.trations, for making a complete machine trom two bicycles are given in SUPPLEMENT No. 1 193. Tbe motor and battery are also treated of In detail. Price 10 cents. For sale by Munn & 00. and all newsdealers. 

• DICKERMAN'S 
�������.t2�t��� 

100 pages oj mtm"41 sa1>lw.l ""'ues. 
AMER ICAN STORE STOOL CO . .  33 H=",ard St . , New York 

U P R I G H T  
D R I L L S 

© 1901 SCIENTIFIC AMERICAN, INC.



MAY 1 8, 1 90 1 .  

The Search 
for Work 

The ma.n who can do something better tha.n anyone else doe�n 't 
search for work. Employers 
search for him. We teach the 
theory of engineering and t h.e 
tl'll.des to men already at work. 
Thousands of our students have 
secured a. 

Salary-Raising 
Education 

i n  Mechanical. Electrical. SteRm, 
8h"��i�t�y ���gFtec��l���r!�fi� 
11l�h��g�i�i��a!t��:88Ubject in 
which interes":.ed. 

International forrespondenco IkbooIs, 
Box 942 , Seranton, PD. 

ELECTRICAL E N G I N E E R I N G  
TAUG HT BY MAIL .  

·Write for our Free lJIustrated Book. 
" CAN I BECOME AN ELEC­

TRICAL ENGINEER ? "  
We kacb Electrical Englllt:!ering, Electrw Lighting, Electric Ra.Ilways, Mechanical Engineering, Steam Engi­neering, Mechanical Drawiuj;{, at your hUlIitf by mall. 

�t�u�e1!JtIC�i;YE�Gi�'E�ttINn�'l�i�,
r
UTE, Dept. A, �40·�4� W • �Sd St., New York. ------

L EA R N  
T O  WRITE , 

ADV E RT I S E M ENTS 

Employed Graduates a .. maklnggood sa.laries. More than they ever commanded. 
TAUGIlT THOROUGHLY BY MAli •• 
Ad. Writing is not lI:('niu8 but an elLSil,} 
a.cquiTed business. Answer thill now. 

PalJe-D.l'ls Sehool of Ad\,E'rtlslng, 
Suite 20 161 Adams St. , Chicago. 

SPEED ! 
A high-grade tire, to be worthy of 

its name, should possess four 
virtues - speed, easy riding 0 
qualities, ability to wear, ease 

. 

of repair. 
G & J Tires have all these 

virtues. When p u n c t u re d, 
take off the outer cover, re­
pair the inner tube and go on 
your way in a jiffy. 

So simple a child can do it. 
Catalogue free. 

0 «  J 
TIRE COMPANY, 

YO UR BICYCLE 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.- By G .  M. Hammond. M.D. A val­uJible and interesting paper in wbicb the subject is ex-
�t�
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��� Ji the cycle by persons, d l sea�ed. Contained in SCIENTIFIC 

AMERICAN SUPPLEM ENT. No. 1 11 112. PrIce 10 cents. 'ro be had at this office and from all newsdealers. 

T H E H U B  
will keep you posted on 

Automobiles. 
At news stands or by mail, 

25 cents. Six months' 
subscription $1.00. 

TH1:<"J HUH. 
ROODl 6 ,  

2 4  M u rray St . •  New York.  

THE (iOODYEAR� 
Puncture Proof Tire 

Outwears 
ALL OTH ERS.  

[II"" Write for Oatalouue 
anu! Prices. 

The Goodyear Tire aRilI Rubber Co. ,  Akron, O.  
LARG EST TIRE MAKERS I N  THE WORLD. 

""., ..... ""- WANTED 
ride and exhibit 
BEST lIIAKES 

MOdelS, $.0 to $.8 
Irade, S7 to Sil. lJOO.raconlrl·h'and Wheel. 

and models, good as neWt 
f8 to f8. Great Factory Clearing · 
Sale at balf factory cost. We ship n.n1J'lDhere on approval and ten da,Ja 
tria) wfthouta centtn advance. 
EARN A BIOYOLEdistrfbut.-

Ing Catalogues tor us. We have . 
wonderful proposition to Agentstor 
1901. Write at once for our Ba.rgaiB List and Special Offer. Address Dept. 62 L. MEAD CYCLE CO •• 0".,.". 

I cieutific �lUetican. 
Truck for carrying barr4?ls, etc., W. P. 

Cberrington . . . . . . . . . . . . . . . . . . . . . . . . . .  673,700 
Truck, hand, Heiss & ltica rdo . • . . . . . . . . • . . •  6

6
1
1

?'''
,

6S
721

7 Truck, radial, J. Playpr . . . . . . . . . . . . . . . . . . .  "> 
Tunnel boring apparatus, A. \V. l\1aI�t()Il . . . .  67a,717 
TUllnelillg dpvic4?8, tubing for, \V . So )lac-

I1a rg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
T'.Yistpr machhw stop indicator, 1>. Clark . .  . 
Twypr for cupola furnaces, G. A. Trup . . . .  . 
Twyer for forges or furuacps, .J. Ovprull . . .  . 
Type,vritPl', long distance, A. J. ��arlllP r . . .  . 
Typewriting machinf', .J. H. D.yett . . . . . . . . . •  
'l'y pewritil1g machiIlf', �}. B.  Cram . . • . . . . . . .  
Valve, R. B0I111PII . . . . . • . . • • . . • . . . . . . . . . • . .  
Valvp and operating mpall8, '1\ Ha rrow . . . . .  
Valve for hydrants, auxiliury ,  "T. H .  Bakpr. 
Valve mechanism, E. B. Roth . . . . . . . . . . . . .  . 
Vaporizer, liquid Imrnt-'l', I. D. Lf'ngf"1 . . . • . .  
Varn ished sUl'facf"s for rpvarllish iug, pl'Ppur-

inA', (�. l>. Stah-'y . . . . . . . . . . . . . . . . . . . . .  . 
Vehicle driving mpchanism, I-� . H. Stearns . .  . 
Vehicle, motor, Uayups & Appt·rsoll . . . . . . .  . 
Vehicle spring, pneumatic, ,,�. "'V. Hum-

613,665 
67a,739 
G7a, 6 1 9  

pbreys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  613,682 
Vehicle washer, S. V. Hnll]PY . • . . . • . . . . . . . .  67a,4:m 
Vpbicle wbeel, J. P. grie . . . . . . . . . . . . . . . . . .  67:1,300 
Vebicle wbeel, A .  Pinovpr . . . . . . . . . . . . . . . . . .  67:l, 8�5 
Vpin opf'ner aud clamp, C. B. Dolgp . . . . . . . .  67a,598 
Vpndlng box , P. 1\1. & I,' . W. Claus . . . . .. . . . : 67:1.744 
Vt-'uding maehiIlf>, U .  Di ).Iarco . . . . . . . . . . . . .  G73,704 
Vpss4?1 stand, portahlf', Happe & 1 srap1 . . . . . 673,746 
Visp and pliPl's, comhhlPd hand, I .  .TacqlH's . 67:1,605 
Voting machhH'. Cunn ing-ham & Major . . . . • .  67:�,793 
,,"'agon, dumping, 'V .  Ross pt nl . . . . . . . . . . . .  673, 454 
",Valls and cpilings, shppt ml'ta] lining for, 

1\1. Van Zant .. Il • • . • • . • • • • • • • • • • • • • . • • • •  67:),510 
"" ardrobf', J.  I�. Kf'n npdy ( reissut�) . . . . . . . . .  1 1 , 907 
"�ater clospt, F. S .  Pprrin . . . . . . • • . . . • • . . . .  673,820 
'Yatf'r coolf'r and filtpr, comhinl'tl, T.  T. 

Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673, 722 
"'Yatf'r m4?tf'r, H .  Fredrick . . . . . . . . . . . . . . . . .  67:l ,4:U 
'\"Vpather strip, W .  O .  lfikf's(�ll . . . . . . . . .  , . . . 67:l ,fikl 
",'P'f'igher, automatic, F. C. �t1l('kp1 . . . . . . . . . . 67:{, 740 
Wplding stppl and coppf'r, Smith &. :-;hf'I'I'." . .  67:�, fi64 
Wf'll drilling apparatus, N .  G. HulL . . . . . . . 67a,GOO 
"1' .. 11  tnh4?s, filter or straint�r fo l' , 1\: "IIt 'l" &. 

.Tpffirs . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . .  
'Yi rf' coil machinp. J. H .  'l't'm nlin . . . . . . . . . . 
""'ire fahric, wovpn, T. W. Klipft'l . . . . . . . .  . 
,\V i rp spliCing tool. Stoolfirt' & �Ii tchf'n . . . .  . 
'V i re winding apparatus • .  1. F'urrt�II . . . . . • . . .  
"J'rapppr, ma iling', M. C .  �Ic("()rd . . . . . • . . . . . .  
Wrapping machinp, nf'wspapPl', R. G. Clynt� . 

DESIGNS. 

fl13,�!)8 
67R, ll88 
67:) , 6 4 2  
67:l , 459 
67:l,5!l9 
613, 4 7 1  
67� , 4 2 1  

Ash tray,  L. N .  Moss . . . . • . . . . . . . . • . . • . . . . . .  :�4 , 472 
Badgp, H .  S. Stovall . . . . . . . . . . . . . . . . . .  :1�, 466, :)4, 407 
Badgp, E.  L. Logep . . . . • . . . . . . . . . . . • . . . . . . . .  a4,4H." 
Bpdstpud shIt> rail, G. C.  Lntht'r . . . . . . . . . . . . . :�4 , ·H)  I 
Billiard tah) .. , O. F. Ba rtt'\ . . . . . . . . . . . . . . . . .  :\�, 4!l:\ 
Bottle, E.  G rf'i1wr . . . . . . . . . . . . . . . • . . . . . . . . . .  ;�-I-, ·H-l 
Cup, R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :�4,4j:; 
nrm har. Gutbri .. &; Wilsoll . . . . . . . . . . . . . . . . .  :l4,�R� 
Fabric, D . . r.  Spamal\ . . . . . . . . . . . . . . . . .  :�4.4n4, :l4.4!)r; 
G rinding mill casing', "T. H. Dodspn, .Ir . . . . . :l4, 4Hfi 
Holdback i ron, C. R. Sih'P l·A . . . . . . . . . .  � . . . . .  a4 ,4R7 
Lacf' fastpn jn1!',  shop, F. B. Ya rhro . . . . . • . . . .  :l4, 47!l 
�Iusical i n strumPIIt hod." , A. �ordwall . . . . . . . :l4 , 470 
Napkin ring blank,  .T. 1. Burtt . . . . . . . . . . . . . .  :l4, 47 1  
Pf'n and pf'ncil holo.f'r, E. �. nf"vlill . . . . . . . . . •  34,478 
PU4?rs, jaw IIlPmlw r  fOl' carboll cutting, E. 

O.  Lundiu . . . . . . . • . . . . . . . . . . . . . . . . . • • • . •  :l4,48�� 
�haft iroll, .J. Tt'schlpr . . . . . . . . . . . . . . . . . . . • . .  :l4,4k6 
:O;harpPll illg stpp}, k nifp , C.  I-}. llilps . . . . . . . . .  :l4, 4TO 
Spoon, ",V. F. I<1hma llJl . . . . . . . . . . . . . . . . . . . . . . :l4,46H 
XIH'illg joint platt', .T. A. Traut . . . . . . . . . . . . . .  :l4 ,4R1 
StovP. g'8S, C.  C.  ).Ialton . . . . . . . . . . . . . . . . . . . . 34, 4!lO 
Switch stano. standard, A . •  \ .  X t roIll . . . . . . . . .  :l4,4RH 
Tf'It'phOlW snppor.ting hra ckf't,  R. V .  (j riggs . . :l4, 4S2 
Towel hold .. r, .T . R.  Walker . . . . . . . . . . . . . . . . . .  �4 , 492 
Umbrella runnpr OllPl"ator, X. n. lng-ram . . . . •  34,4S0 
Violin casps, how holding' slH"ing for, N. E .  

[(pnnedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �4,477 
"'Tag-on liody, W. Lponhal'dt . . . . . . . . . • • . • • • • •  B4, 48S 
'V atPl" hag'. C .  W. l\If'inpckp • . . . . . . . . . • • • • • • •  R4, 47il 

TRADE MARKS. 
Blackboarus, Amprican Sc'hool I;�l1 rIlitnrp Co . .  36, 3!l-l 
Boots and shoes, Munro .. , Packard & Lin-

scott . • . • • . • . . • • . • • . . . . . . . . . . . . . . . . . . . .  36, R6rl 
Boots, shoes, and slippers, Colonial Shoe Co . .  36, 368 
Boots. shops, and slippers, KPlIllY & Fitz-

patrick . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  �6, 36� 
Carpf't clt'�:ll1f"l', C. O. Parkinson . . . . . . . . . . . . •  36, 3R7 
Cemput, Portland, Hf'ldprlif'rg- CpmPllt Co . . . . 36,397 
Chicory pl'Ppa ratiolls, Aktif"ll - Gf'spllsrhaft 

Emil Sf'f'lig- . . . . . . . . . . . . . . . . . . . . . . . . . . , . •  36.372 
Corsets, hnst-sllpportprs, hodief's, and corset 

steels, R.  Altman & ('0 . . . • . . . . . . . . . . . . • . .  36,�1l1 
I<�ish and oatf"n flour powder, Patf"ut Fish Food 

Syndieatf' . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  36,376 
Flat and hollow ware and cut}pr." , Cf'rtaill 

llampd, Simeon L. & Gt-)orgp H . Rog4?rs 
Co. . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6, �!l5 

Flour. whf"at, Clark-.Tpwpll-\Vpl1 s Co . . . . • . . • . 36, :l74 
��ust:'s, �limax Fus£' Co . . . . . . . . . . , . . . . . . . . . . .  36,392 
Grocprs' snndries, cPl"tain IHlmNl. Acm .. Tf'a 

("o. • • • • • • • • • • • • • • • • • • • • . . • . • • • • • • • • • •  , .  :�6, :l75 
Guano, C. M. Colchestf'r • • . . . . . . . . . . . . . . . .  , .  36,:lHO 
Gum. chf'wing, American Physicians Supply 

, Co. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,37�) 
Ha rmonicas, Stranss Bros. & Co . • . . . . . . . . . . .  36,39:� 
Lenses, U. Nebring . . . . . . . . . . . . . . . . . . . . . . . . .  36, 368 
;\I('dicinal preparations, CalpnduliIw Co . . . . . .  36, 3S4 
:\If'dif'ilws, cprtain named, .T. l\Iill4?r . . . . . . . . . . 36,382 
M4?d i einps for Cf'rtaill nampd diseases, E.  E. 

Huthprland Mf'o.icinp ("0 . • • • • • • • • • • • • • • • •  36,381 
Nf'rvp ('ulmattvp, Dad Cbf"mical Co . . . • • • .  , . .  36,379 
Paint, A k ron Mining, Milling and Manu fac-

turing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,389 
Paintprs' and glaziprs' snpplips, cf'rtain 

named, E .  E.- Ni('P . . . . . . . . . . . . . . . . . . . . . .  36,391 
Pappr and ehpmicals uspd thf'rf'with, collodion 

and gf'latin coated photographic, Mon-
arch Papt"r Co . . . . . . . . . . . • • . . . . . . . . . . . . .  R6.:l6fl 

Pf"annts, Lovf' & �nnshine Co . . . . . . . . . • . . . . . .  :l6,R7:l 
Pins, toilpt, John V. Ij�arwf"n Co . . . . . . . . . . . . 36, 367 
Rf'mf'dy tor certain named dlseasf's, lI. E. 

HOllchf"ns . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  :l6,RRO 
Rf'mf'o.y, proprif'tary, M. Graham . . . . . . . . . . . .  36, 383 
Rpspiratory sedativp, Schieffelin & Co . . . . • • .  36, :l7R 
Sardines, F. W. Williams . . . . . . . . . . . . . . . . . . .  �6,�71 
Sarsaparilla. K. Mandell & Co . . . . . . . . . . . . . . . 36,38;' 
Sewing machinf"s and thpir attachmf"nts, cer-

tain named, K .T. ('arey . . . . . . . . . . . . . . . .  36,39fl 
Shoes, men ' s  and wompn 's, Sldnpy �hop Co . . •  36, 366 
Silk and woolf'n mixtures, Perkins, Van Bpr-

gen & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6, 362 
Stove polish. JiJureka Mfg. Co . . . . . . . . . . . . . . .  �6, RRR 
Totlf"t ("rpam ann totlpt soap, G. W. �tringpr . 36. 3RO 
Umhrellas, B. Altman & Co . . . . . . . . . . . . . . . . .  �6, R60 
Wine, white, Scbroder & Schuyler & Co . . . . . .  36,R71 

LABELS 
"Rooster," for cigars, Rf"rriman Rrothprs . . . .  8, 360 "f'a tpPC'hee, " for sheptings, Norris Cotton 

Mills • • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  8, �l\7 
"Dr. Price' s  Dpli('iolls Tahlf' S)'rup, " for tahle 

syrup, Pripp Flavoring ExtrRf't ('0 . . . • . • . •  8,362 
" Dunn's Own Compound for tht� Blood, LiYf'r 

and Kidnpys, " for a mf'dicinp, .T. 1\.1. 
Dunn • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  , • . •  8, RH!) "Romp Guard , "  for cigars. P. A. Gf'rkf' . . . . . .  8, 361 

"Our Gr4?enhriar Axf', " for axE'S, LOf'wpnstein & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, R;)!) uSf'nnol, : '  for a mpdicinp, .T . W .  �mith . , . . . . .  8, 364 uThf' Gum that f'lpans thp Tf'f'th , "  for a gum, 
Amprican Ph.'·sfcians Su pply Co . . • • . . . . . .  8, 363 

"Unclf" Sam Mitf' Extprminator, " for a mite 
f'xtf'rminator, D. Bri s('ol1 . . . . . . . . . . . . . . . . .  8, 36G 

"Union Madf', " for doth hats and caps, Unttf"d • 

Cloth Hat and Cap Makers of North 
America . • . .  . . . . . . . . . . . . . . . . . . . . . . . . . • . .  8,358 

A printed copy of the specification and drawIng of 
any patent in thf' forf'2'oing list, or any patent in 
print issuf'd sincp 1 R6:l, will be furni shpd from 
this office for 10 (,pnts. In ord4?ring pleasp statf� 
the namf' and number of the paten t  desirf'd, and 
remit to Munn & Co. , 361 Broadway. New York . 

Canadian patents rna;\' now bf> obtained by thf' in­
ventors for any of thf' inv4?ntions named in the fore­
going li st, providf'd thpy a rE' Simple, 'it a cost {.f $45 each. I f  complicated tbe cost will be a little 
more. FOi' tull Instrnctions address Munn & Co. , 

. 361 Broadway, New York. Other foreign patents 
iIIQ aIIIo be obtabIecL 

ENTLEMEN : - The GOODFORM Trousers 
Hanger is made of fine, specially rolled spring 

steel, heavily nickel-plated 
on copper. The parts in  
contact with the fabric are 

wide and the edges rounded. It operates auto· 
matically. " Y ou press the button. "  and the 
keeper does the rest. Sample by mail, 3SC . ; 

"3 for $I .o0i.. 6 and a closet loop, $2.00. A l l  express 
prepaid. I his is what you want if you want the best. 

Sold by Hardware and Furnishing stores, or prepaid 
CEI::EC.A.�C> FC>�DIII: CC>., Dept. 

. B R A K E .  MORROWCOA ST E R 
. ATS ANY CYCLE, I O  0 , 0 0 0  I N  U S E  .,. ADDS PLEASURE AND SAFETY- A LL DEA LERS SELL THEM. RIDEtE���!�!q�.l ON LY 35. ECLIPSE MANUFACTURIN G C?, ELff.IiAXN .V. 

M O RAN FLEXI BLE JO INT IO;� 
tor Steam, Air or Liquids. 

Made in all sizes to stand any desired _ ' ;:;;; - -
pressure. -� 

M o ran F l e x i b l e  Steam l o i n t  C o . ,  I nc ' d ,  
149 East 3d >It . •  LorI8vILLE, Ky. 

TRADE M ARKS 
DES IGNS 

COPYRIGHTS &.C.  
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invention IS probably patentable. Communica­
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken throuirh Munn &; Co. receive 
special notice. w ith out chnre-e, in the 

Sci¢ntific Jlm¢rican. 
A handsomely il lustrated weekly. I�argest cir­
culll.uon of any scientific journal. Terms. $3 8 
year : four months. $1. Sold by all newsdealers. MUNN & CO , 36 ! Broadway, New York 

Brancb Office. 625 F St . . Washington, D. C. 

"\v A.;'?;�)�I�::n�:-!;rt\.�!,E:eld atfbe �¢:t�� T��� 
York, May ��. lWI, tor one mechnnif>al draftsman at '4.4R 
U�:I��. Sl���w'¥h��!�\��\n�t���
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comers who can �i \"e evidence of expenence in the kind 
of work for which they seek employment alld who are 
citizens of the Uni.ted States. Applications wil l  be 
addres�ed to the Commandant, Navy Yard, .Kew York. 
and must be delivered to him on or before Weunesday, 
May 2'l. No application received aftel" tbHt date will be 
considered. Each applicant will state in hi� applicuU,.m 
bis name, age, residence. citizenship. present oc�upation 
and previous employment or work done. 1'h4? appl ica­
tions will be accompanied by evidence of cit iz"'n�hip 
and by certificates. preferably from previous employers. 
as to character. habit� cf industry and sobriety. and 
SkinF�
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I CE ::n�Cd!m::�\ �!�Ji'rn�:tn��:'tr'ir;.f.�� 
l-l VG. CO., 899 Clinton Street, Milwaukee, Wis. 

% H .  P .  GAS E N G I N E  CASTI NGS  
Material. and Blue PriDtS. Write for Catalogue 9. 

PARSELL & WEED, 129·131 W. 31st Street, New York. 

S H 0 RT HAN  0 ��t��a\!�;w )�.?'��'i,�s':::,"i,���rse Pott .. Shorthand College, Box 33, WilIiamsport, Pa. 

i���� !TYPEWHEELS"MODEL8 s...[XPERIMENTA L WORK_ SMALL MACHINER'f 
_ NOVELTIES IIr. ETc.. N£.W ':D 5TE"CIL WOMB 100 NASSAU 8: PI .Y. 

MODELS &. EX P E R I M E N TA L  W OR K .  
Inventions developed. Special Machinery. 

E. V. BAI LLAR D ,  Fox B l d g  .. Fran k l i n  S q u are, New York.  

D 'AMO U R  & 1I TLEDAL MACH INE  C O. 1 3 0  W O R T H  S T. N E. W Y O R K .  
PATT E R N  A N D M O D E L  M A K E R S .  

DIAMONDS & SAPPHIRES 
for all mechanical 

w
rposes. 

MENDES C'l:fJi�N�ohl£r.?f!:\-ork. 

STAT L E R ' S  Am���·an H O T E L 
The Largest in the World. Send for map of 
city and Exposition g-rounds, also folder telling how to 
SA VE MUNEY and secure accommodations. F. C. STATLER,  Prop . l Statler's Hotel, at gxposition. 

Buffalo, N. Y. Statler's Restaurant, EJlJcott Sq. 

RE VERSING STEAM TU RBINE.-PAR-
son's recently perfected turbine for boats. Illut-trations 
sbowing details. Contained in SCIENTU' I C  AMERICAN 
SUPPLEM li: N T, No, 1 1 �S. Price 10 cents, by mail, from 
this office. and from ail newsdealers. 

L��� ����s BRASS BAND 
INSTRUMENTS. Indorsed by 
the great Jules LevY aR the best in 
the world. Hlar Cat.alo" 400 i l lu­
strations. FREE. POSItively the 
lowest prices on Band Instruments, 
Uniforms and Suppl ies of all k inds. 
Ah;o contains Music and Instruc­
tions for New Bands. L)'on & Healy, 
ManbfarturN·Ii. 3/j A.dams st • • Chieago. 

(Lyon & Healy are the 1argest mu­
sic house in the world-Ed itf)r. , 

TOBIN BRONZE Non-Oorrosive i n  SEA WATER.  
CAN BE FORGED A T  CH ERRY R E D  H EAT. 

TRADE MARK (Registered). 
Round, Square and Hexagon Rods for Studs, Bolts, Nuts, &c. Pump Piston· Rods. Yacht Sbaftinl!, Rolled Sheets 
P��:��

�
��e��

rp)::�� 
L����nJi,�

n
�
i
��.d:f��:f6n�u��r�r�f'hi���:;t��, &c. Hull Plates for Yachts and Launches • .  

See Descriptive Pamphlet. furnished on application. 

T H E  ANSONIA B R ASS " CO P P E R  CO. 
Sole Manufacturers. 

The • .  Improved 
APPLIED TO YOU� 
AUTOMOBILE 

. .  o� . .  
CARRIAGE 

99 J OHN STREET, NEW YORK. 

BELL ODOMETER 
will give you the exact distance traveled, and an. 
nounce each mile passed by the stroke of a bell. 

SentZ for Descriptive Circular S. 

S. H .  D A V I S  &. C O .  
Cor. Portland & Sudbury Sts., Boston, MasM. 

WILL SHIP C. O. D. FOR $25.00  
W IT H  P R IVI L E C E  O F  E XA M I N AT I O N .  

F R E I C HT P R E PA I D  TO YOU R STATIO N .  

H T H E  "VV I L. L.A R D  ST E E L.  R A N G E " 
Has 6 S-In. lids. oven 17x2lxI2, 15·gallon reservoir and warming closet, lined 
throufjZ'bout with asbestos, burns wood or coal. This speC1aI inducement is 
o1fered for a limited tIme only. Mention tbis paper. 

WM. 6. WILLARD. lIanufacturer I 6 1 9  and 62 1 N. 4tb St., St. loUIS. 110. 
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I 
These Cigars are manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIIAR CO., lEY WEST. 

In the Matter of Detail 
tllread of a screw to the finishing coat of 

most scrupulous .care is exercised in the 
making of a 
WINTON 

MOTOR 
CAR RIAGE 

and, a s  8 result, 
e v e r y  lodivldual part is practically perfect. Morel ,ver 

, every part Is easily 
' "  in t e r changeable. 

PRICE $ 1 ,200. Ji
h�� e  

mg�� ire 
double advantage of beautiful appearance and extreme 
durability. Simple, yet solid in coostruction, safei ft�:�r 

a
a�1

Ie
:conomical. Hydro-Carbon system. Cos 

THE WINTON MOTOR CARRIAGE CO., 

EAST=!tl���';;t��1sfl&:ia'ts�b O�l�eP.· :e':York. 

Knox Gasol ine Runabout. 
WHY SO POPULAR ' 

Larl(e carrying space In 
the bOdy. 

A�r
l
�C�;g":s 

a�1 speed. 
180 miles on the 

six I(allons of fuel carried. 
Used In al! parts 
of the country. 

Very reUab I e on account of its 
Weight 675 Pounds. PrIce '750. extreme sim-

Two I::;':::���J'e�I\V�n. fOT sale J'NJM each. LIST OF AGENTS.-A. P. UNDERHILL, 35 Stanhope Street, Boston, 
Ma."IS. SPALDING-BIDWELL Co., 29 ·West 42d Street, New York City. 
';·B::;s.��1�Hw::!stAee:!�:e6'hi=dilf.bt

a,
s:� A���o��t�Dc�� 

39::15 Olive Street, St. Louis, Mo. FISHER CYCLE &; AUTQMOBILK 
COMPANY, Delaware Street &: Massachusetts Avenue, Indianapolis, Ind. 
KNOX AUTOMOBILE CO.,  SPRINGFIELD,  MASS. 

GET A RUNN ING GEAR and 
BUI LD YOUR OWN 

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

styles, solid rub­
ber or pneumatic 
t i r e s ,  complete 
with sprln�s and 
wood wheels. 

The Brecht Automobi le  Co. , 1206 Cass AV. ,St.Louls,Mo. 

[;�11RALLII (}H·OESLY40l 

'/"''''�IAMPI(·.lIANGLrn �ica.sQJII 
/�" '1ft SIDES=lJ· s-A 

S C alu S AU variettes at lowest. prlces. Hest Railroad 
Track and Wagon or Stock Scales mad,'. 
Also 1000 useful artwles. including Sate. 
Sewing llaclllnes, Bicycles. Tool •. etc. Sav(l 

Money. Lists Free. CHICAGO ;:leAL" Co •. Chicago. I I I  

SIMPLICITY, 
REL IABILITY, 
DURABI L ITY, 

Oata!ogue for the aBk�no. 
M OTOR V E H I CLE POWER CO.,  1229 Spring Garden St. 

N.Y. Office, 62 Gold St. Philadelph ia. 

I titutifit �mtri,au. 

WALTHAM WATCH ES 
Over twenty-five years ago the 

American Waltham Watch Company 
stated that "350,000 Waltham 
Watches are speaking for themselves 
in the pockets of the people." 
To-day EIGHT M I LLION 
Waltham Watches are in 
use throughout the civilized world. 
#I The Perfedea American Watch ", an illustratea boole 

of interesting information about 'Watcnes, 'Will be sent 
free upon request. 

American Waltham Watch CompallJ1, 
Waltham, Mass. 

PATEE MOTOR CYCLES ' CHARTER ENG I NE $ 200 USED ANY PLACE 
Built for business. Sold on a ' BY ANY ONE 
busin�ss gu a r a n t y. Money FOR ANY PURPOSE bac� .f not satIsfactory. No FUEL-Gasoline, Gas, Distillate fooiIshnessd no experiment. Statlonaries Portables E n g i nes and �1';.�';::��de�r��J'r�y

·ou ���:t Pu m ps, Ho lsters 
get It filled. WRI7:.J US. Send for OatalOgue and TestimonialB. 

PATEK BICYCLE CO. or- State Your Power Needs 
IndlaRapoll., Ind., {T. S. A. CHARTER G,AS E N G I N E  CO. ,  Box 1 4 8 .  STERLING.  ILL. 

�� 
AUTOMOBILES 

ELECTRIC PHAETON. In Sixth Year of Successful Service. 

FORTY MILES ON IMPROVED 1901 MODELS 
ONE CHARGE OF At Moderate Prices, For Ready Delivery. 

BATTERIES. Reliability, Simplicity, Cleanliness. 
Send for 1901 Illustrated Catalolrue and Revised Price List. 

ELECTRIC VEHICLE CO., tOO BROADWAY, NEW YORK. 

Note Change of 
Executive Offices from 

1 1  BROADWAY 
NEW YORK 

to f EAST 42d STREET 
We are now occupying entire 9th and loth fioors of TRANSIT BUILDING. 

Write tor J)rinted matter and WonntJtCon. ' 

T H E  
It �ocomo!Jile" 

COMPANY OF AMERICA, 
7 East 42d Street, New York. � 

CRACKS IN fLOORS 
Nk'i��r�l'sU'W�:or;:<1(!f;�n�tllYAND 
C R KV I U E  F I L L E R  is the only 
perfect remedy. A Paste, easily 
applied. ehlstic. adbesive, 
and non-sbl inkable. Din 
and moth _ proof. Cost 
about J.!lc. per sq. ft. S Ib •. 
will treat an average room. 
Price 20 cts. per lb. State 
the kind and condition of 
ru�?

d i:S�::U�ty��:ri�iJ �� 
gtven. Is also the best filler 
for open-grained wood�. 
GIUPPIN MFG. CO., Lock Box L, 

\Inclose stamp for booklet.) 

VVATC H E S ! 
No advertisement _can properly portray 

:a1:��s�h�h��e
��: iYf������d \� ��� 

BLUE BOOK showing Lad ies' Watches 
in al l metals and exquisite enamels ; 
our 

BOOK showing Men's and Boys' 
Watches with up·to-date attractive designs. 

Either Blue or Red Book sent ou application. 

T H E  N E W  E N C LA N D WATCH CO., 
37 & 39 Malden Lane. 149 State Street, 

New York City. Chicago. 
Spreckels Bui lding, San Francisco. 

PATENTS PROTECTED . 
AGAIN ST INFRINGERS. 

Dealers and Manufacturers of 
Pate nted Articles Protected against dangerous litigation at. a 

nominal cost. Also Copyrights and Trademarks. 
Booklet on aPl)[�catIIJIl'­

CO. 

50 MILES FOR 10 CENTS, 
Is the Does not Get out 
mllxlmum 
cost of 
operlltlng 

Motor Bicycle 
makes an average of 35 miles an hour over mOlt any sort ot road without effort and with 

PERFECT SAFETY. 
The Mitchell is a-Blqcle Automobile built tor one. is al ways under perfect control ; as Simple in ope� ting as an ordinary wheel. It is built for wear and tear and not for & toy. FULLY CUARAN­TEED." lutol'DlatloD lIent tree. M't'd . . only by 
WIS�ONSIN WHEEL WORKS, Dept. G ,  Raclne,Wis. 

MR. BOOKKEEPER. 
do ,.OU know wha.t the Comp. 

tometer is ' It costs you nothing 

�� ��:tir�&t l�ai�!�::elft 
y
��u<;':: 

accuracy. is twice as rapid as the 
best accountafl t and reiieves all 
ne"ous and mental strain. 

W,ite loy Pampll/et. 
FELT ... TARRANT MFG CO • 

••• 158 ILLINOI. ST •• eNIO".O. 

THE HUNDREDS WHO ARE USING THE 

Thomas Auto=Bi 
delll(ht i n  telUng us of Its enchanting use. There are more biCYCle dealers handJ:ng tbe A UTO-BI than all otller motor bicycles combined. This meaos ' It is the best and the only practical motor bicycle made. 

r:r Sem:! ,DT Catawf/1,Ie and TeBtimomals. 
E. R. THOMAS MOTOR CO., IOO Broadway, Butlalo, N.Y. 

J E S S O  P ' S  ST E E LTHB\�\RY F O R  TO O L S, S AW S  E TC.  W':!! .J E S SOP '" S O N S  L: �  91  JOHN S T, NEW Y O R K  

�" " "" " �  
; ;: SATISFACTION GUARANTEED. . .  , 

I
· Acetylene Gas Generation 

PERFECTED. �_._! ' The _apPlLratus embodies en­-O� " tlrely new principles. S31 •• 
�-�" - ' automat(c, simple to _ install 

and operate. Next to daylight 
in cost and quality. Any capaCity from table 
lamps to town plants. Also h igh grade " C.1-
terion " stereopticons. 

J .  B .  C O L T  CO., 
Dept. S ,  2 1  Barclay I'It .. New York. 

Hoston. Chicall'o. Philadelphia. 

���������.��� 

.. i i $'3;1" 11,,:1. J : 1 1]:j ,. 
lB the highest class Acetylene Gas Burner. All Lava Tips. A new arl(and burner '2.50-hlghest candle pow_ er obtaInable. Correswndence solicited 

-_________________ ..:.-__________________ ':1 STATE LINE MI!'G. CO., Cbattanooll'a. Tenn.. U. s. .&.  STYLE 0003. VICTORIA TOP. 
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