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THE PENNSYLVANIA RAILROAD TUNNEL. 

The attitude of the Board of Aldermen of this city 
in holding up the franchise for the construction of the 
Pennsylvania Railroad tunnel beneath Manhattan is 
one of the most shamefaced exhibitions of political 
tyranny that ever disgraced the city of New York. 
Here is a great corporation which offers to remove 
the insular disadvantages under which this city 
labors, owing to its being cut off by the Hudson River 
from direct railroad communication with the West, 
by building, entirely at its own expens€ and at 
a cost of something like $50,000,000,  a vast engineer
ing work on which, for many years to come,  it cannot 
hope to realize a penny of interest. The tunnel will 
be built at such a depth uelow the street grade that 
there will be practically no interference with traffic, 
and but very little surface indication that such a vast 
excavation is being made. From the point of view of 
transportation the gain to New York city will be sim
ply enormous ; and as to the question of rental, there 
have not been wanting many prominent citizens, and 
especially those who understand transportation prob
lems, who have declared that the charging of any 
rental whatever to a company that is voluntarily pro· 
viding such a beneficial scheme to the city, is altogether 
unwarranted .  The ultimatum which has been pre
sented by the lawyers of the Pennsylvania Railroad 
Company, stating that if further opposition develops 
they will drop the scheme altogether, is perfectly nat
ural. While we should greatly regret to see the threat 
carried through, its execution would be a logical out
come of the exasperating and disgraceful tactics em
ployed by the Board of Aldermen. 

.... , .. 
TEST OF THE MAXIMUM CAPACITY OF THE NIAGARA 

FALLS TUNNEL. 
In ord'er to ascertain beyond any question of doubt 

the tailrace capacity of its tunnel, a most interesting 
test was recently made by the Niagara Falls Power 
Company. This tunnel is 7 ,436% feet long, 21 feet high 
and 18 feet 1 0  inches wide. When ground was brokcn 
for it, the idea prevailed that it would not have to be 
lined, but later it  was found that a portion of the 
rock through which it was constructed was 80 soft that 
it might possibly be worn by the rushing water .  
For this  reason and in order to make it perfectly 
substantial, the tunnel was lined from end to end 
with four courses of brick. In the rough, the tunnel 
was to have had a capacity of 1 20,000 horse power; 
but the lining leSSened its capacity, so that it has al
ways been rated at 100,000 horse power. 

While not doubting the correctness of  the calcula· 
tions of the eminent engineers who had to do with 
the tunnel construction, the opportunity presented 
itself on November 19 for testing the tunnel by send
ing through it  an amount of water equal to the quan· 
tity that would be used by the perfected installations 
in the development of 100,000 horse power .  By making 
a test the Power Company would know by actual prac
tice what up to that time had been theory. While the 
first six units in the new station will probably be in 
operation within the next three months, the com· 
plete installation will  not be in  service until  thl'l 
latter part of next year, so by its test of the date 
referred to the Power Company now knows under 
just what conditions its tunnel will operate when the 
flow of all the turbines is passing through it.  

The quantity of water sent through the tunnel on 
the occasion of the test was twice as great as many 
notable rivers carry. Still, it  was only a very small 
fraction of the water that comes down the upper 
Niagara from Lake Erie.  Observations showed that 
its diversion was not noticeable on the brink of the 
cataract, the beauty of which was unimpaired. 'l'he 
test began at 10 A. M. and lasted until 5 P. M. ,  giving 
ample opportunity to observe the effect on the river, 
the currents and falls, also the conditions existing in 
tlie wheelpits and tunnel. 

The discharge at the portal of the tunnel was a 
most interesting spectacle. The stream from the tun· 
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nel extended clear across the river to the Canadian 
shore, and it was noted that a portion of the :,mrfaee 
current passed upstream and a portion of it down
stream. Between the top of the arch and the rush
ing water at the portal considerable space was shown, 
the entire semicireular arch remaining above water. 
The test was announced as a success in every par· 
ticular. 

Those who ouserved the test were of the conviction 
that one result from the discharge from tlie tunnel,  
when 100,000 horse power is being developed, will be 
that the flow of water will  serve to hold back the ice 
that comes over the falls from Lake E rie, and aid i n  
forming ire bridges of far greater magnitude than 
have been witnessed at Niagara at any time in the 
past. If thi s  proves true, no doubt many interesting 
ice conditions will be seen in the Niagara gorge. 

..... .. 

THE GUN IN NAVAL WARFARE. 
We have heard so much of late years about the 

wonderful efficiency of the modern breech-loading 
rifle, that one feels something of a shock of surprise 
to learn from the lips of a Lieutenant-Commander of 
the United States Navy that in future wars it will 
be only pure good luck that one ship will sink another 
by the power of her gun·fire. The late annual gathe r
ing of the Society of Naval Architects and Marine 
Engineers was marked by one or two rather startling 
papers, among which one on "The Tactics of the 
Gun," by Lieutenant Commander A. P. Niblack must 
be reckoned, The writer defined a battleship as being, 
when reduced to its simplest terms, a floating gun· 
platform. Considered as a unit of defense it contained, 
on a given displacement, the maximum of concen
trated destructive power, first for giving battle on the 
high seas, and secondly, for attack on an enemy's 
coastline. The author of the paper believes that if 
ships are to be sunk it will be done by the ram or 
torpedo, whose special province it is to penetrate the 
underwater body of a ship, destroying its water
tight subdivisions, and by letting the water into the 
"vitals"-engine or boiler rooms, or magazines
either putting it out of action, or sinking it altogether.  
On the other hand, the province of the gun is to deal 
with the above-water portion of the ship, putting 
out of action the guns, gun mounts, ammunition 
hoists, etc., and destroying the officers and gun crews. 
It  is argued that as long as the motive power and 
steering ge'ar of a warship and such personnel as is 
not engaged at the battery are intact, it is  almost im· 
possible for the guns alone to destroy the vessel. 
When Mr. Niblack says, "It is  only by luck or by in
direction that a modern battleship can sink another 
by gun-fire alone," it is evident that he has in mind 
the results shown by the examination of the Spanish 
vessels which have been raised since the battle of 
Manila Bay, and also the results of gun-fire as shown 
on the ships sunk at Santiago. " We need not," he 
says, "in the future expect to set ships on fire by 
gun-fire as at Santiago and Manila, and, indeed, we 
have a long way to go before We can expect to achieve 
victories over our next adversary." Of course, it 
is  well understood that the great destruction of the 
Spanish fleets was due to fire started by bursting 
shells, and in what he says above, the writer has 
in mind the fact that modern warships carry practi
cally no combustible material in the way of in
flammable decks, bulkheads and fittings. Hence, we 
cannot expect, should we engage in another naval 
wa r, to see the enemy's vessels burning up before 
our very eyes after the first fifteen minutes of an 
engagement. The present situation as regards the 
tactics of gun·fire is stated succinctly as follows: 
Bow-fire has become a great factor in modifying tac
tics. The ram is more than ever a dangerous weapon . 
Armor has almost nullified the great danger from 
raking fire at close quarters. The torpedo has 
made it dangerous to fight at closer range than 1,000 
yards.  Smokeless powder and high speed make the 
windward position of little importance compared with 
getting the sunlight on the enemy and in his eyes. 
Elaborate subdivisions in ships tend to prolong the 
time and increase the difficulties of the destruction of 
a ship by any weapon. 

Gun-fire, then, being concerned mainly with the 
destruction of batteries and personnel, the author of 
the paper goes on to show that the public does not 
realize the horrible destructiveness of modern gun
fire. 'What our fleet accomplished at Santiago was 
done with only four hits out of every one hundred 
shots fired; yet since that day, "both ordnance and 
gunnery have been almost revolutionized, and methods 
good enough for 1898  are an invitation to-day to 
disastrous and bitter defeat." To illustrate how 
gunnery has improved in the past three or four years, 
and how terrific must be the hail of projectiles in a 
future engagement, Lieutenant Commander Niblack 
instances the progress made since the war in the 
British Navy in the matter of target practice, and 
he quotes official records of the annual prize·firing 
contest for last year. A target 20 feet long and 16 
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feet high wa& anchored at a distance of auout one 
mile from the course followed by the contesting ships, 
each of which steamed by the target at a speed of 1:l 
knots and fired for two minutes with each 6-inch 
gun, firing one gun at a time. According to the 
official reports, the average of forty-eight ships was 
nearly two hits per gun per minute. The best fifteen 
ships made from two to four hits per gun per minute. 
This means that eighty·two 6-inch guns fired eight 
hundred and sixty-seven projectiles in two minutes 
and made 518 hits, or nearly sixty per cent. The bat
tleship "Ocean" aVeraged nearly five hits a minute, 
while one of her gun captains fired nine shots and 
made nine hits in one minute. This, Lieutenant 
Commander Niblack states, is  easily the world's rec
ord, as it mear,s less than seven seconds between 
aimed shots. One gun in particular fired seventeen 
shots in two minutes and made fiIteen hits . 

"Just now," says the author of the paper, "the 
navy needs unusual and heavy expenditures for ord· 
nance."  This somewhat pessimistic view of the con· 
dition of our navy may seem puzzling in view of the 
abstract of the report of the Bureau of Ordnance given 
in our last issue, in which it was shown that our new 
guns are fuiIy the equal of any that have been 
bu ilt abroad. Mr. Niblack, however, is referring to 
the number of ships of our navy that are carrying 
the older types of weapons, shells and powder, which,  
although excellent in their day, have become out
classed by modern material. He says that owing to 
the pressure of the past five years, some of our 
ships have been in continuous service for that period, 
and everyone of these needs a thorough overhauling 
as to battery and ammunition, and particularly as to 
ammunition, as they have on board a heterogeneous 
lot of brown powder, smokeless powder and projectiles 
collected from various sources, most of it for the war 
with Spain. These are matters that can easily be rem· 
edied if Congress will only grant sufficient appropria· 
tions to renew these older batteries and replenish the 
magazines with modern shells and powder. A good 
beginning has been made in this work, and it  should 
be carried through with regard to every ship on the 
active list of the navy. 

., ... 

THE DEATH OF FRIEDRICH KRUPP. 
The death of Friedrich Alfred Krupp, head of the 

iron and steel industry of Prussia, removes the most 
conspicuous citizen of the German Empire and one 
of the greatest manufacturers of the world. The 
reputation of his works for fine artillery earned for 
him the name of the "Cannon King" in Germany. 

Friedrich Krupp was born on February, 17, 1854 ,  
the son of Alfred Krupp, who inherited the works at 
Essen from his father. The first of the steel-makin' 
Krupps began work at Essen with two laborers in 
1817 .  When the late Friedrich Krupp became the head 
of the firm he found at Essen a well-established busi· 
ness which he developed into a world-wide enterprise. 
The Krupps will always be remembered as great steel 
makers and as armorers of the world's fighting forces. 
That was the work of the "Cannon King." 

The Krupp works are vast in extent. The real estate 
belonging to the firm amounts to 900  acres, of which 
150  are covered by buildings. The daily output of the 
works amounts to about 1,877 tons. The late Herr 
Krupp had the general management of these gigantic 
works ; but the various branches were placed in the 
hands of a board of twelve directors, who were respon
sible to him for all the departments, numbering about 
one hundred. 

Friedrich Krupp was the richest man in  Germany. 
Yet he had been accustomed all his life to toil with both 
hands and brains. 

"From my fourteenth year," he once said, "I had 
to care like a father for my family during the day 
added to hard work at the factory. At night I had to 
study how to overcome the difficulties in the way. 
During this period I lived on potatoes, bread and 
coffee and scant portions of meat, and toiled until late 
in the night. For twenty-five years I struggled thus, 
until conditions grew a little easier. My last remem
brance of that period is the growing danger of total 
ruin and my endurance, suffering and hard labor to 
avert the calamity ; and I say all this for the encour
agement of young men who have nothing, are nothing 
and want to get something and be somebody." 

The Krupps have always been known for the inter
est they have taken in the welfare of their employes. 
But the "Cannon King" so far excelled his predecessors 
in this respect that he was more than once accused of 
harboring socialistic principles . It was Friedrich 
Krupp's father who started the system of modern 
dwellings for workingmen as an experiment. The late 
Herr Krupp himself appears to have developed them 
from conviction and in accordance with his i deals. He 
owned 5,469 dwellings, each being constructed differ· 
ently to avoid architectural monotony. All the houses 
have front yards with beds of ornamental gardening. 
Besides convalescent hospitals and orphanages, Fried· 
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rich Krupp maintained a pension fund for his em· 
ployes, amounting to $4 ,125,000.  

Notwithstanding his vast benevolent interests , he is 
said to have been an autocrat in the management of 
his affairs. He was almost unknown by sight to his 
workmen, and rarely visited the works or even his 
offices . Unlike his father, he took no interest in the 
technical side of his business, and yet in fifteen years 
he more than doubled the fortune which he inherited. 

.. , ... 
AN AlIrIERICAN PARALLEL TO THE TULIP CRAZE IN 

HOLLAND. 
BY IRVING U. TOWNSEND. 

Probably few persons not thoroughly conversant 
with the history of the silk industry in America, are 
aware that the tulip mania which raged in Holland 
nearly three hundred years ago, had its counterpart 
here two hundred years later. 

Five hundred dollars was often paid for a bulb of 
the Admiral Liefkens or of the Gouda variety, $1 ,000 
to $1 ,200 for a Viceroy, and $ 2,000 for a Semper 
Augustus during the mania. In 1634 the craze became 
so great that all usual industries were abandoned. A 
choice bulb sold for $ 1 ,900 in cash, two horses, a car· 
riage and a set of harness, representing in  all $3 ,000.  
Persons frequently invested $ 50,000 in a few dozen 
bulbs with which to begin business, mortgaging their 
houses or giving personal property in exchange. These 
extraordinary values checked the cultivation of tulips, 
as the bulbs could be bought and at once sold at a 
profit to speculators. Finally the real tulip lovers be· 
came disgusted and in February, 1637 ,  suddenly placed 
large quantities of the most valuable varieties upon 
the market. This produced an immediate and disas· 
trous decline in the price of bulbs. Without a day's 
warning, thousands found themselves ruined. It was 
several years before Holland overcame the effects of 
this strange mania. 

Now comes the analogy. James I., who almost in· 
sanely hated tobacco, was determined that silk worms 
should be reared in Virginia, mainly because he thought 
he could thus destroy the tobacco culture, which he 
ordered to be abandoned. Some silk was produced 
and sent to England. The coronation robe of Charles 
I I .  was made from such silk. During the next hundred 
years there occasionally appeared a waistcoat or hand· 
kerchief of a Colonial delegate, made from homespun 
and woven silk, and sometimes grand ladies were ar· 
rayed in gowns of native·grown silk. For a time silk 
culture met with great success in Georgia. In 1759, 
10,000 pounds of raw silk were thence exported to Eng· 
land. Connecticut was, however, the center of the in· 
dustry. The Legislature offered a bounty for planting 
trees. As late as 1825 the culture of silk was very gen· 
eral there and also fiourished in Massachusetts. In 
Pennsylvania it was undertaken and continued with 
success until the Revolution. 

Silk worms were fed on the white mulberry (MOTUS 
alba) until 1830 ,  when there appeared the Chinese mul· 
berry or MOTUS multicaulis. Dr. Felix Pascalis made 
known the remarkably rapid growth and the supposed 
excellent qualities of the tree, thus opening this Pan· 
dora's box whence so many evils escaped. It  was pre· 
dicted that by its culture two crops of silk could be 
raised annually. It  had large, thin, tender leaves ; it 
could be propagated easily by cuttings and cultivated 
as a shrub ; and it was claimed that its leaves formed 
the most nutritious food for silk worms. Soon all the 
agricultural literature and the newspapers of the coun· 
try became surfeited with descriptions of this wonder· 
ful tree. 

At this very time Congress was considering the sub· 
ject of silk culture. I n  1825 the country had imported 
silk goods valued at $10,000,000,  and had' exported bread· 
stuffs worth only $5 ,000,000.  This was considered an 
alarming state of affairs. Secretary Rush of the Treas· 
ury was directed to prepare a manual on the growth 
and manufacture of silk. This was issued in 1828  and 
known as the "Rush Letter." Many documents relating 
to sericulture were published by Congress. A Congres· 
sional committee recommended that all public lands be 
leased gratuitously to those who would undertake the 
cultivation of the mulberry. A bill barely failed of 
passage that authorized an expert to instruct the farm· 
ers everywhere how to cultivate the Mo,us multicaulis. 
The Massachusetts Legislature ordered the preparation 
of  a manual on silk culture which was very potent in 
fomenting the craze. The legislature of nearly every 
State provided for the payment of liberal bounties for 
planting mulberry trees and raising cocoons. 

Thus it was that a speculative furor, a veritable 
madness, seized upon all classes of people,  and particu· 
larly-of all men-upon the shrewd, calculating Yankee. 
It raged like an epidemic. Not only agriculturists, but 
doctors of divinity, law and medicine, scholars, trades· 
men and mechanics, men and women, old and young, 
were infected with an insane passion to raise mulberry 
trees. Every one thought the glorious day was dawl" 
ing when each farm would be a nursery for the young 
trees, and every house have its cocooneries and its silk 
worms yielding two or more crops of cocoons yearly. 
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The farmers' wives and daughters, when not feeding 
the worms, were to reel the silk which would become as 
cheap as cotton, every woman having at least a dozen 
silk dresses. A writer of the day said, "You can 
scarcely go into a house but you find the inmates en· 
gaged in feeding worms." 

The large profits anticipated in producing silk were 
insignificant compared with the fortunes that all ex· 
pected to make by raising the new mulberry tree. This 
was planted in close hills or in  hedges, it adorned high· 
ways, and rarely was a garden or any cultivated spot 
to be seen without it. In 1834 trees of a season's growth 
were sold for $3 to $5 a hundred, but they soon sold 
at $25 ,  $50, $100, $ 200, and $500 a hundred, and some· 
times $7 apiece. There is recorded an instance of two 
trees of one season's growth, raised by one Elder Sha'rp 
in North Windham, Conn., which were sold at auction. 
The first brought $106, and the second $100. Further 
sales were then withheld because the bidding was not 
considered to be sufficiently spirited. 

As cuttings with buds or eyes were sufficient for 
planting, slender switches two feet long sold for $ 2 5  
a dozen a n d  were declared t o  b e  worth $60 .  In  fact, the 
value of the trees became greater than that of the silk 
which they could by any possibility produce. They be· 
came worth too much to be used for silk culture. When 
the craze reached its height, but l ittle silk was produced 
for every one was busy raising the new mulberry tree. 
The speculation in planting, buying and selling trees 
withdrew attention from the more legitimate business 
of raising silk worms. Men expected to make fortunes 
in a few months buying land and planting mulberry 
slips, and the silk companies almost without exception 
sank thei r capital in this way, many fully equipped 
mills being closed. 

One farmer planted $1,000 worth of trees in % of an 
acre and sold them the next year for $6,000.  Elsewhere 
the trees upon two acres brought $ 4,000,  those upon 
fifteen acres brought $ 3 2,500,  and those upon ten acres 
brought $38,000. The sales in a single week in Penn· 
sylvania exceeded $300,000, and often the same tree 
was sold several times at advancing prices. A news· 
paper of the period said: 

" Friday, the 'Alabama' took to Baltimore 22,000 mul· 
berry switches, the value of which at the lowest calcula· 
tion, based on a�tual sales throughout the country, can· 
not be less than $45,000. The number of eyes on these 
switches is ascertained by carefully counting them, to 
be 2 ,254,000,  which would be considered cheap at 2 to 
2% cents a piece. The whole was raised on fifteen 
acres of land that would be considered well sold at $10  
an acre in ordinary situations."  

In 1839, just before the people came to thei r senses, a 
nurseryman sent an agent to France to purchase sev· 
eral millions of young trees. He carried $ 80,000 in cash 
as a first payment. When the trees arrived, the inevit· 
able crash had come, and the nurseryman failed for 
so large an amount that he could never reckon up his 
indebtedness. His trees were offered in vain at a 
dollar a hundred for pea brush. 

. 

After the crash some large holders sought to un· 
load without loss . They chartered an unseaworthy 
Yessel, loaded her with trees and sent the cargo heavily 
insured via New Orleans to Indiana. To their great 
chagrin the vessel reached N�w Orleans safely and the 
trees were transferred to river' boats at great expense 
and hurried on to their destination. When finally th'ey 
arrived no one would take them as a gift. 

When the fever was over and the people realized that 
their capital stock was suddenly worthless, a deep reo 
action set in. They pulled up all the mulberry trees 
in a rage and burned them as brushwood. The numer· 
ous companies which had invested their capital in 
them succumbed almost without exception. In 1841 
only one survived and that perished four years later. 
In 1844 a violent storm following a general blight de· 
stroyed most of the remaining MOTUS multicaulis trees 
and even the more hardy white mulberry variety. This 
was the finishing blow and thus silk. culture in Am· 
erica practically ceased to exist. No industry ever, in 
this country, received such a crushing stroke. 

From that day to the present, sericulture has at 
times been spasmodically undertaken on a small scale 
in many States, but the total output has been almost 
infinitesimally small. The Secretary of Agriculture is 
now endeavoring to revive American sericulture by gov· 
ernmental aid. 

• ••• • 

RESTORATION OF TRE PARTHENON. 
Despite foreign criticism Greece is  determined to 

restore the ancient Parthenon. At first the work was 
to be carried· out with old fragments of marble taken 
from the surrounding earth, but the authorities finally 
decided that nothing but new, freshly quarried stone 
should be used. The result will probably be gro· 
tesque, for the ancient stone is weather·stained. 

The original appearance of the old structure can 
probably never be restored. It  has been quite defi· 
nitely settled that although the edifice was built of 
the purest white marble, it was colored here and there. 
It is likely that the sculpture was also relieved by 
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color and that the moldings were painted or gilded. 
'l'he Greek government intends completely to resto,'c 
the building merely so far as its original shape is 
concerned. 

...... 
SCIENCE NOTES, 

An oxyacetylene blow·pipe is described by M. Fouche 
i n  the Bulletin of the French Physical Society. The 
flame is formed by the combustion of a mixture of one 
part of acetylene to % of oxygen, and in order that the 
explosion may not travel back into the blow·pipe, a jet 
velocity is required, due to the pressure of a water col· 
umn four meters in height. The flame melts most met· 
als readily ; it will solder iron and steel.  Even silica 
and lime are melted by it. With a reduction of the 
proportion of oxygen, the flame becomes luminous, and 
on falling on lime the free carbon goes to form ear· 
bide of lime. 

.J. O'Brien contributes a suggestive note to the Gar· 
dener's Chronicle, on the differing odor of Odontoglos· 
sum hebraicurn as observed at different periods. When 
first flowered by the writer the blooms had a marked 
cinnamon odor, quite di stinct from the hawthorn fra· 
grance of other members of the group . . On passing into 
other hands, the plant, when it first flowered, gave off 
the hawthorn odor but on the next occasion of its 
blooming the smell was that of cinnamon. The writer 
does not state if tohese differenees of odor have been 
traced to diverse periods of the blooming. It  has been 
noticed by those who grow the common jasmin that the 
flowers, when first expanded, possess in a marked de· 
gree the del icious fresh odor which is characteristic of 
them. But as flowering progresses, the perfume be· 
comes less delicate, and the blooms are then very 
attractive to blue·bottle fli es. This would appear to 
have some connection with the recorded formation of 
indol in the jasmin bloom as the process of flowering 
approaches completion. 

Mr. J.  RaIm, of the Royal Observatory of Edinburgh, 
has proposed a new and more complete theory of the 
sun, briefly as follows : Previous theories of the pe· 
riodic changes have taken no account of the absorbing 
envelope surrounding the photosphere. If the loss of 
energy by radiation exceed the production of heat due 
to shrinkage, the temperature must fall .  The level of 
the layer of maximum radiation, 1. e., of the photo· 
sphere, must shift toward the center, and consequently 
the photosphere becomes protected by a greater thiak· 
ness of absorbing and reflecting matter. After a Erne 
the increasing reflection may overheat the phot@sphere, 
but the overheated material may be retained at the level 
of the photosphere by convection currents until  the 
upward tendency becomes so strong as to produce an 
eruption by which thermal equilibrium is temporarily 
restered, after which the cycle is  repeated. The mathe· 
matical expression of the t.heory gives an equation from 
which a curve of sun spots may be comp'uted which 
agrees very closely with the results of observation, 
while a "great period" of solar phenomena is accounted 
for by changes in the intensity of the convection cur· 
rents, the equation showing that when the spot develop· 
ment is powerful the rise from minimum to maximum 
will be 3.ecelerated.  A remarkable conclusion from the 
theory is that times of maximum spotted ness corre· 
spond to times of minimum radiation, which would seem 
to be supported by the more important recent reo 
searches. 

At the recent International Aeronautical Congress at 
Berlin Prof. Dr. Assmann, Director of the Aeronautical 
Observatory of the Prussian Meteorological Institute, 
described his' registration balloon of caoutchouc or Para 
rubber, which was one of the novelties of the meeting. 
The ordinary ballon·soncle, made of silk or paper and 
open at the bottom, has the great disadvantage that, 
when it  approaches equilibrium in the upper strata of 
the atmosphere, its velocity of ascent decreases and the 
effect of insolation on the thermograph becomes greater, 
without it  being possible to determine afterward the 
place where the solar disturbance began during the 
ascent or where it disappeared during the descent ; in 
fact, it is only in certain cases that we can distinguish 
between the insolation influence and the curious ther· 
mal anomalies that have been described b¥ Teisserenc 
de Bort and Hergesell .  The use of a closed balloon 
made of elasti c material has this advantage, that in 
proportion as the inclosed ga s expands, the ascensional 
force is increased so that the balloon rises faster with 
augmenting height until it bursts and then falls to the 
ground with diminishing velocity, because ehecked by a 
parachute. The time of equilibrium is therefore reo 
duced to an instant, and although the higher the alti· 
tude the more intense is  the solar radiation and its 
effect on the thermograph,  yet the speed of ascent and 
descent is also increased and, consequently, the ventila· 
tion, which counteracts the radiation, is likewise 
stronger. The least possible weight of balloon envelope 
and of registering apparatus is required, for the l ighter 
the whole apparatus, the less gas is needed, and the 
smaller the quantity of gas the more it  can expand be· 
Eore the envelope bursts at a proportionally greater 
height. 
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NON-FREEZING HYDRANT. 

A hyclrant embodying a number of important im
provements is described in a patent recently granted 
to Mr_ Charles L. Burkhart, of  Dayton, Wash. The 
hydrant is  provided with a tubular piston, which 

may be raised to permit 
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REVERSIBLE SCREW·PROPELLER. 

The accompanyin g  engraving illustrates a screw
propeller of a construction which enables i t  to be re
versed by a sliding movement of the propeller shaft. 
It does not require the use of a hollow or tubular 
shaft usually employed, and therefore requires the 
use of  only one stuffing box and other features inci
dent to the two shafts. Further, it enables several 
reversible propellers to be mounted in tandem on the 
same shaft, thus securing great effi-
ciency and at' the same time pre-
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larger craft if desired. A patent on the device has 
recently been secured by Mr. Samuel Irwin, of Lind
say, Ontario, Canada. 

THE NAVIPENDULUM MET�OD OF EXPERIMENT. 
The movements of a ship in a body of  still water 

are not unlike those of a pendulum, the ship, if  it  be 
moved from the perpendicular, beginning to oscillate 
around the vertical and coming to a state of rest after 

j. ( 

the water to flow, and 
when lowered will stop 
this flow, at the same 
time opening a valve to 
drain out the water in 
the piston, thus render
ing the hydrant non
freezing. The entire 
device is situated in a 
casing which is sunk 
into the ground. The 
tubular piston, which 
is marked A in our il
lustration, projects from 

the hydrant proper. The 
hydrant proper consists 
of two sections, B and 
e. which are screwed 
together and form a 
chamber. Section B has 
formed on its upper 
end a nut, above which 
is a packing fitted 
snugly against the pis
ton, A. The section, e, 
is connected with the 
water·supply pipe, D. 
Two channels, E, lead 
up through the section, 
e, to the hydrant cham-

serving the advantage of reversible 
propellers. 

The propeller shaft is connected at 
its inner end to the engine shaft by 
a coupling which allows longitudinal 
sliding movement. At its opposite 
end the propeller shaft passes through 
a box secured to the stern post of the 
vessel. The propeller blades are car
ried on a hub mounted on the outer 
end of the propeller shaft. This hub 
is held against sliding movement 
with the shaft by a coupling which 
connects it with the box on the stern
post. This coupling, however, is of 
such design as to permit free rotary 
motion of the hub. Each blade of 
the propeller is provided with a 

crank-shaped base which is rockably 
mounted at one end on the hub, and 
at the other is held in place by a pin 
driven into the proper shaft and ex
tending through slots formed in 
opposite sides of the hub. At a con
venient point in the vessel a hand 

\ 
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NON-FREEZING HYDRANT. Projecting up-
ward from the section, 

e, is a cylinder formed thereon, into which the lower 
end or head of the piston, A, rests when the hydrant 
is not in use. The piston head is provided with a rub
ber gasket, which snugly fits against the walls of this 
cylinder. The gasket is  held i n  place by a cap piece, H. 
When in its lowest position the cap piece depresses the 
stem of a valve in section e, opening the valve and per
mitting all water in the piston to be drained out 
through an outlet channel. With the parts in the 
position illustrated, the pressure of 
the water i n  the hydrant chamber 
acts on the piston to hel d  the same 
in its lowest position. If it is de
sired to use the hydrant, the piston 
is raised until the piston head clears 
the top of thA cylinder. The drain
age valve then closes, and the water 
passes up through the openings in 
the cap piece, II, and out through 
the tubular piston. A hose may be 
connected to the elbow, G, and since 
the piston is revoluble, i t  will fol
low the movement of the hose, pre
venting kinking of the hose and 
consequent interruption in the flow 

of water. Since the piston must be 
lowered in order to cut off the flow 
of water, it  normally assumes a 
position which will not interfere 
with a. lawn mower. If it  be desired 
to remove the hydrant from connec
tion with the water supply without 
injuring the casing, i t  is simply nec
essary to remove the elbow, G. and 
slip a suitable tool down over the 
piston to an engagement with the 
nut on the upper portion of the 
section, B, and upon turning this 
the hydrant will be unscrewed from 
the coupling D. 

.. , 

lever is mounted, which is suitably 
connected to the propeller shaft and 

may be actuated to slide the same longitudinally. Our 
illustration shows this shaft in its outer position. By 
d rawing the shaft inwardly the propeller blades will 
be reversed, thei r (Tank-shaped bases, by reason of 
their connection with the pin on the propeller shaft, 
being swung on the pivot pins, which "ecure them to 
the hub. 

This invention will be found applicable particularly 
to small vessels. although of course it may be used on 

REVERSIBLE SCREW ·PROPELLER. 

having gone through a series of oscillations of grad
ually decreasing amplitude. We present an illustra
tion of an invention by Capt. Russo, of the Royal 
Italian Navy, which was designed to enable us to 
solve the problem of the roIling of ships. It will be seen 
that the apparatus contains a kind of pendulum which 
is composed of a heavy rod and two weights, one 
near each end. The pendulum rests and rocks 
through a central block upon a plate. The rock-

ing motion of the pendulum is an
alogous to that of  a rocking-chair 
or a small rocking-horse, to which 
the rolling motion of a ship may be 
roughly compared. In construct
ing a navipendulum, it is necessary 
to know certain data regarding the 
ship to be experimented upon, such 
as the displacement, form of hull, 
distribution of weights, metacentric 
h eight, the curve of stability, the 
period of osci llation, the amount 
of  still ·  water oscillation, etc. All 
of these elements are involved, so 
that the instrument, if properly 
constructed, becomes an exact rep· 
resentative of the ship itself in 
everything that affects its rolling 
in still water. If the working of 
the navipendulum were confined, 
however, to still-water experiments, 
it  would have but small practical 
value, as the beautiful tank ex
periment3 of the late Mr. Froude 
'have given u s  all data on this sub
ject. But the usefulness of the navi
pendulum begins where the tank 
leaves off, namely, in solving 
the important problem of the 1'011-
ing of a ship on waves. After 
comparing the rolling of the ship 
in still  water to the motion of a 
rocking-chair on a fixed plane, it  
is  only necessary, in  carrying the 

A few weeks ago the last train 
over the "baby gage"-a 22-inch 
railroad-was run from Longfel
low to Metcalf, Ariz.  Acording to 
the Copper Era, a new 3 6-inch nar
row-gage road takes the place of the 
old. The "baby gage" was built in 
the early seventies. It was the 
first railroad ever built in Arizona. 
The engine was hauled overland 
from Sargent, Kans.,  then the near· 
est railroad station, to Clifton and 
set up by Dad Arbuckle, who is 
still in the employ of the company. 
At first the road was built and 
operated only to the Longfellow 
mine, but was afterward extended 
to Metcalf. The old "baby gage" 
was considered quite an engineer
ing feat in  its time, and justly, too, 
because it was built at a distance 

of more than one thousand miles 

from the nearest railroad points. 

THE NAVIPENDULUII FOR DETERMINING THE STABILITY OF A SHIP AS AFFECTED 
BY WAVES. 

. parallel further, to suppose that the 
sustaining plane, instead of remain
ing at rest, be made to oscillate, 
inclining and displacing itself 
from one side to the other in a for
ward and aft direction, and also in 
a vertical direction. The rocking
chair in this case, while following 
the plane of the. various displace
ments, will ,  of course, have a more 
complicated movement than when 
the plane is at rest; it will in
cline from the vertical by angles 
of variable amplitude to the right 
and to the left. The oscillatory 
motion of the chair will, in such a 
case, be similar to the roIling of 
ships on waves, since it happens 
that the element on which the' ship 
is supported continually changes in 
trim and position to the position of The bar with weights at each end rocks, by means of the rocker, at Its center, on a plate, whiCh changes Its Inclination In 

imitation of the changinll: Inclination or the wav8II. 
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successive waves. While the above is but a rough com· 
parison, the scientific process followed in Capt. Russo's 
method has led to the construction of an apparatus, in 
which it  is claimed that a perfect similitude is estab
lished between the case of the ship in the waves of the 
sea and that of the navipendulum carried by the ap
paratus which we herewith illustrate. The whole object 
of the various axles, gears, electric motor, etc. , is to give 
to the plate on which the navipendulum rolls a com
plex motion of a special nature, which is determined 
on the basi s of  the length, height and period of the 
wave constructed in the experiment. The navipendu
lum enables the naval architect to ascertain in the 
designing of a ship, the degree of steadiness which 
she will  actually possess. Its importance in this re
spect may be judged from the fact that many ships 
have been found after construction to be wanting in 
a proper margin of  stability. With the navipendu
lum to guide him the naval architect would never 
make any mistake on this question of stability. The 
apparatus described has been officially adopted by the 
Italian Admiralty, who have provided their experi-
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velop power by means of a wheel pit and tunnel tail
race. The length of the wheelpit when completed 
will be 480 feet, but a section 266 feet in length is now 
being built. This pit will be 21 feet wide and 170 
feet deep. It has reached a depth of about 115 feet 
at present. The method of construction, and the 
rock through which it is  being sunk, are almost 
identical with that of the two pits on the New York 
side. 

When completed the wheelpit will  be lined with 
brick from top to bottom. The first section now 
building wiil afford a development of 50,000 horse 
power through the installation of five units of 10,000 
horse power each. The contract for three of these 
has been awarded to Messrs. Escher, Wyss & Co., of 
Zurich, Switzerland, none of the shops in the Domin
ion of Canada having facilities for their construction. 
It is understood that they will  be somewhat similar 
to the turbines installed by the Niagara Falls Power 
Company in wheel pit No. 2,  but each of  just twice the 
output capacity. The turbines just ordered are to be 
delivered within a year, and the first power from the 

OUTER END OF BIG WING DAM ABOVE THE DUFFERIN ISLANDS. 

A LARGE SECT ION OF BED OF NIAGARA RIVER ABOVE THE HORSESHOE FALL LAID BARE 
BY CONSTRUCTION OF DAM. 

mental works at Spezia with an instrument of this 
kind. 

• 1 •• • 

THE NEW PLANT OF THE CANADIAN NIAGARA 

FALLS COMPANY. 

BY ORRIN E. DUNLAP. 
The Canadian Niagara Power Company is making 

good progress with its work on the Canadian side 
at Niagara Falls, and the time is  fast approaching 
when this installation that is  destined to command 
much attention will be completed. This company is  
practically the  Niagara Falls Power Company, and the 
plan it has adopted for the development of power on 
the Canadian side is very similar to that so succ·ess· 
fully established on the New York side, where a tun
nel 7,4361f2 feet long and two wheel pits, one 424 feet 
long and the other 463 feet long, have been built. 

On the Canadian side the scene of the power de
velopment is  in Victoria Free Park, a section of terri
tory purchased by the government for park purposes, 
in order that the beauty of the falls of Niagara might 
be preserved from vandalism and the works of man. 
Promoters of  the industrial interests of the locality 
have, however, found that the park is an ideal site 
for a great power de' .·"ment, and the i deas thus 
developed are now bei .Tied out in their fullest 

detall. The Canadian 1'. " Power Company will de· 

installation is expected to be ready for delivery early 
in  the spring of 1904. 

The generators to be installed in the power station 
of the Canadian Niagara Power Company will also 
be of 10,000 horse power, or of twice the ca
pacity of the generators in the two stations of 
the Niagara Falls Power Company. They will be 
wound for 1 2,000 volts, three-phase. The frequency 
will be 25 cycles, which will give uniformity with the 
plants on the New York side and allow of parallel 
operation. A generator that has an output capacity 
of  10,000 horse power will occupy but little additional 
space to a generator of 5,000 horse power, and while 
saving in space, the Canadian Niagara Power Com
pany also secures a lower cost of generator per horse 
power and a lower cost of turbines per horse power. 
The speed of the generators will be 250 revolutions 
per minute. A feature of the development on the 
Canadain side is the fact that as the power plant 
will be located in Victoria Park, all of the power 
produced must, under the agreement with the com
missioners, be transmitted beyond the park bound
aries for use. Under these circumstances the voltage 
of 12,000 is expected to result in economy, and for 
long-distance transmission the voltage will  be in
creased to 40,000 or 60,000. The power plants on the 

New York side will be connected with the Canadian 
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plant by means of three cables strung across the 
upper steel arch bridge. 

In connection with the development on the Canadian 
side the Canadian Niagara Power Company IS COll
structing a large fore bay. This will extend the full 
length of the wheelpit, but at a point where it will be 
bridged it will narrow down to 250 feet, passing whiCh 
point it will again broaden out to 40u feet or more. 
'l'he forebay will carry an average depth of 18  feet of 
water. From the north end of the wheelpit a canal 16 
feet wide will be built for 500 feet to the river, af
fording facilities for an ice run. The flow in this 
canal will be regulated by gates. The bridge that 
will span the fore bay will be of the stone arch type, 
built in five arches. It will have a width of 60 feet 
and will carry the tracks of the Niagara Falls Park 
and River Railway as well as a boulevard driveway. 
When fini shed the bridge will he one of the prettiest 
in the Niagara region. 

The tunnel that will connect the wheelpit with the 
lower river will discharge very close to the foot of the 
Horseshoe Fall. It is 2,200 feet long, not a third of the 

WHEELPIT OF THE CANADIAN NIAGARA 
POWER COMPANY. 

length of the tunnel on the New York side. However, 
it is 25 feet high, which is four feet higher than the 
New York tunnel, and its width will be 18 feet. The 
tunnel has been driven, and the contractor, Anthony 
C. Douglass, is now removing the bottom bench, hav· 
ing taken out about 1,200 feet of it, or more than 
half. Owing to the great scarcity of brick, in  lining 
this tunnel concrete is  being used from the spring 
line down, but the concrete lining will have a facing 
of vitrified brick. This application of concrete will 
do away with 3,000,000 brick, but 1,250,000 brick will 
be used in forming the arch. Owing to the closeness 
of the portal to the Horseshoe, the masonry to be 
built there will  be massive. As it  is  located at a point 
where ice gathers in immense quantities in the win
ter time, it  will be subjected to great stress. This 
work will not be begun until next spring, owing to 
the nearness of the winter season. At the portal 
about 60 carloads of granite from Quebec and 200 car
loads from Queenston will be used. In timbering 
the tunnel over 2,000,000 feet of lumber was used. 

A REcoNn flREAT POWER PROJECT. 

The Ontario Power Company is also working on 
its project for the development of power in Victoria 
Park. Thill company's plan is to develop power on 

somewhat the same principle as that in use by the 
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Niagara Falls Hydraulic Power and Manufacturing 
Company on the New York side. This latter com
pany, b owever, carries its water to the edge of the 
hi gh b"nk of the gorge through a surface canal, 
whereas the Ontario Power Company will conduct its 
water supply from the upper river, through the park, 
in larg2 pipes, but whether they will  be of wood or 
steel is not yet stated. The company will  have its 
power station in the gorge, a short distance below 
the Horse3hoe Fall, where a large force of men has 
been at work several weeks excavating the debris 
slope of the bank. 

It  i s  the Ontario Power Company that has con
structed the immense wing dam out in the river above 
the [)ufferin I slands. This wing dam is nearly 800 
feet long, and already it has had the effect of divert
ing the waters of the river to such an extent, that a 
large area of the river bed between the dam and the 
Falls has been laid bare. The depth of water over this 
portion of the river was always inconsiderable, and 
the in terference with the current by the dam easily 
produced the large area of d ry river bottom shown 
in the accompanying photograph. I t  is interesting to 

not2 the curiously rounded appearance of the rocks re

sulting from the age-long attrition of the rushing 

waters. 
-�_.""'H.'-__ 

THE MANUFACTURE OF TOYS AND DOLLS. 
I n  a quarter of New York's "East Side," imbued with 

the half-Eu ropean. half-American atmosphere so char
ac·teristk of Bohemian. Hungarian, and Polish settle
ments in America, a toy factory is  situated which fur
nishes the children of our Eastern States with cheap, 
ga yly-colored playthings. The factory, industrially 
considered, is a pi cturesque combination of modern 
labor-saving

" 
and old-fashioned labor-employing meth

ods ; for the most ingenious machinery and the 
simplest form of h�nd labor work side by side. There 
are some things that machinery can never do ; and for 
that reason the factory girl cannot be dispensed with 
-in a toy-factory at least. 

Historically considered, the toy industry may be 
said to have begun in Nuremberg. The devel opment 
of the industry that made the old town so famous may 
be easi ly traced in the collections of the Germanic 
Museum. There completely furnished doll-houses, with 
cellars, vestibules, staircases, servants' quarters and 
drawing-rooms, are set up, and faithfully represent 
the home life of olden times. The old mechanical toys 
which are here to be seen are the work of locksmiths ; 
for besides working at his trade the Nuremberg lock
smith made many a clever toy. Tinkers opened a new 
field for the toy industry by the introduction of opti
cal instruments, such as magic lanterns, and of mag
netic toys, ships and swimming animals. The use of 
steam power and later of electricity gave the industry 
another impulse. 

From roof to cellar the interior of the New York 
factory referred to is a chaos of flaring color. Paint
red paint, green paint, yellow paint, paint of all possi
ble hues-is spread with lavish hand on the tin. 
The factory girls are besmeared with it ; every floor 
reeks with it.  

The tin used in making the toys i s  purchased in large 
sheets. By treadle-operated shearing machines fitted 
with reciprocating-knives the sheets are cut into strips 
or pieces of various sizes and shapes. Some of the 
5heets are embossed with designs, and are then passed 
through the paint-covered rollers of a painting ma
chine, by which the embossed surface is coated and the 
intaglio left in its original bright metallic condition. 
These embossed and colored sheets are variously util
ized in the making of kitchens, seashore-sand pails 
for boys and girls, shovels, comb cases and the like. 

From the shearing-floor the cut sheets are taken to 
another floor to be stamped into various forms or 
"pressed," as it is technically called.  The presses used 
comprise each a substantial frame with a horizontally 
mounted shaft connected by a crank with a plunger 
carrying a die. With but a single downward move
ment of the plunger a piece of metal is given any 
desired shape. Kitchen utensils such as cups, saucers, 
plates, dishes and the thousand and one articles that 
are made in a toy-factory are stamped out by these 
machines. Many of the products are taken to another 
room and turned in  order to remove the jagged edges. 

Besides the presses peculiar forming-machines are 
used which are of exceedingly simple construction, 
and which serve the purpose of forming tin tubes from 
long strips of metal, and of crimping the edges of 
various utensils.  The tube-forming machines consist 
primarily of a table having a semi-cylindrical groove, 
and of a plunger carrying a die the length of the semi
cylindrical tube. By dextrously manipulating a long 
strip of tin, an operator causes the die to force the 
strip into the groove. in order to form a perfect eylin
drical tube. 

After the various artieles havp been made by the 
presses and form ing machines.  they must be painted. 
For that purpose they are turned over to girls who 
apply the color by brush .  No machine could possibly 
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perform this work ; for the girl must know exactly 
where the color is to be applied and how to apply it. 
Almost every toy that is made must eventually pass 
through the hands of the painters. Railway cars are 
striped, kitchens are ornamented, horns are encircled 
with bright bands, and horses are given colored coats 
and furnished with painted harnesses. The painted 
toys are dried in a special steam-heated room. 

Many of the toys either before or after they have 
been painted are turned over to men whose duty it is 
to rivet in their places parts which cannot be applied 
by machinery. Rai lway cars, for example, must be 
furnished with wheels. Certain workmen are there
fore supplied with miniature axles upon which a 
single wheel is rigidly secured at one end. The axle 
is clamped in a vise ; the car bearings are slipped 
over the axle, and the remaining wheel placed in posi
tion and riveted with a few taps of the hammer. Sim
ilarly, horns must be furnished with sound-producing 
means_ For that purpose solderers are employed, who 
are furnished with small brass reeds, which are leaded 
in place at the mouth-end of the horn and covered 
with wooden mouthpieces. The horns after having 
been equipped with their reeds are tested. I f  the reed 
has been improperly applied, the error is  corrected. 
Some of the toys, as for example human figures, must 
be dressed, and are therefore passed to girls, who sew 
the garments on the tin bodies. 

Mechanical toys, which, at one time, were almost 
exclusively made in  Germany, are also produced in this 
New York factory, though in limited quantities, to be 
sure. Many of these toys are ingenious pieces of 
mechanism and comprise interesting mechanical 
movements.  Without exception the mechanical toys 
are all driven by clock-trains, the escapement of which 
is so mounted as to produce the peculiar effect de
sired. By an ingenious arrangement of the escapement 
and the clock-train, miniature drunkards are produced, 
with reeling walk, maudlin nodding head, and absurdly 
moving arms, which simulate an attempt to fill a glass 
held in the one hand from a bottle held in  the other. 
A fiddler who industrially saws away, without, how
ever, prodUCing any sounds, is another interesting 
mechanical toy. But perhaps the funniest of all these 
mechanical playthings is the so-called "balking mule," 
which represents a clown seated in a cart drawn by a 
rather refractory mule whom he seeks to control by 
rocking himself forward and backward, and violently 
jerking the reins . The toy is so constructed that the 
mule gallops forward for a few paces and then back
ward with equal rapidity for the same distance-all 
apparently the result of the frantic efforts of the 
clown to stop him. 

In another New York factory situated in the heart 
of the business district, dolls are made ; not China 
dolls, but dolls that can be dropped upon the floor 
without breaking. The process of manufacture on the 
whole is decidedly simpler than that of making metallic 
toys. The steps are few and simple. A peculiar com
position is poured hot into a mold to form the head, 
arms, or feet. After the portion thus cast has cooled, 
it is removed from the mold and passed on to work
men, who pare off the seams and jagged edges by 
means of knives and smooth the surface with sand
paper.  The eyes, which are specially imported from 
Europe, are then inserted through the neck into the 
sockets. Other operators thereupon paint in the eye
brows and hair and tint the cheeks. The more expen
sive dolls are provided, not with painted hair, but 
either with artificial hair of jute 01' with real hair.  

The bodies of the dolls are merely stuffed sacks with 
extensions upon which the arms and legs can be sewed. 
After the entire doll has been completed, it is dressed 
in clothes varying in splendor with the price of the 
doll. 

. · e • 
T h e  Need of a Safe llIa tch-A Chance for 

Inve ntors. 

At a meeting of about forty manufacturers and deal
ers, called at the suggestion of the Fire Commissioner 
of New York, to consider the possibility of finding a 
match that would be safe to use, it was stated that the 
safety match is in reality no safer than the parlor 
match. If this be true, there is not much to be gained 
by the law prohibiting the sale of parlor matches. 
There seems to be here a chance for some inventor of 
a chemical turn of mind to use his ingenuity in de
signing a match which shall be safer than the matches 
at present in use, and shall not entail any danger in 
its manufacture. 

• • • • • 
A ,v a rd of t h e  N obel Prizes. 

The Nobel research prize of $40,000 has been 
awarded to Major Donald Ross, of the Liverpool School 
of Tropical Medicine, in recognition of his investiga
tions into the mosquito-malaria theory. Three other 
Nobel prizes were awarded . as follows : Natural sel
pnce and ('hemistry, Dr. Emil Fischel' of the Berlin 
University ; physics, Dr. Arrhenius of the Stockholm 
High School ; medicine, Dr. Finsen. Each prize is 

worth 160,000 marks. 
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The Etrect of Light o n  A nimal and Plant L i fe .  

To the Editor of the SCIENTIFIC AMERICAN : 

I note with interest a very able article in your last 
issue, by Dr. James Weir, Jr., in which he describes 
the effect of light on plant and animal life, with but 
one probable error, which I shall endeavor to point 
out. He says among other things : 

"Flammarion's beautiful experiments at the climato
logical station at Juvisy have shown beyon'd question 
of doubt the widely different effects of the red and 
violet rays on plants. The plants chosen were of the 
genus Mimosa, or "sensitive plant," and were sub
j ected to the same environments with the exception 
that some were reared beneath dark blue glass, and 
others beneath red glass. 

"In four months the plants grown under the red 
glass had attained extraordinary development. while 
those subjected to the violet rays had made no progress 
whatever. Similar effects were noted in the case of 
strawberries, and numerous other plants, vines and 
shrubs. 

"The plants grown beneath blue glass did not die, 
but seemed to remain in a dormant condition, without 
growth or further development. Zacharawietz, of 
Vaucluse, has also shown that plants are strongly 
affected along the lines of rapid growth and develop
ment by red and orange rays. As early as 1883 I 

demonstrated and published the fact that typhoid fever 
germs would not live when subjected to the blue or 
violet rays." 

From the foregoing one gets the impreSSion that 
plants under a red glass are subjected to red rays of 
light, while the reverse must be true, as the red glass 
has absorbed all the red rays of light, and the remain
der only have penetrated. 

Who has not observed that in a photographic dark 
room, where a red light is used, anything therein 
which is red will appear white, for there are no red 
rays in the room, all being absorbed by the red paper 
through which the light is filtered. 

E. RI�CIlISON .  

Modale, Iowa, November 22,  1902.  

K och's L ast C o m m u nication .  

At a recent meeting of the International Tuberculosis 
Congress, Prof. Koch reiterated all that he said regard
ing the non-transferability of animal tuberculosis to 
man. He asserted that statistics on the subject of in
testinal tuberculosis were too incomplete to establish 
the frequency of that disease. Although he admitted 
that cases of tuberculosis do occur among butchers 
and other persons who handle animals, he asserted 
that the percentage of sufferers from the disease among 
joiners is  equally as hig!. as among handlers of animals 
and meat. Experts state that large amounts of tuber
culous meats are consumed, and that not only the 
flesh, but even the tuberculous organs are Illade use 
of for food, yet no widespread infection follows. Prof. 
Koch declared that only two cases of alleged general 
infection were known to him, and that these two 
were not proved. 

. ' . .  
Shipm ent of t h e  1 6-lnch Rifled G u n .  

The 16-inch rifled gun built at Watervliet for the 
United States Government, has been shipped to Sandy 
Hook. The railroad companies feared to transmit the 
l3 0-ton gun over their roads and refused transporta
tion. by reason of the great strain which it would 
impose upon their bri dges. A New York dredging 
company made a contract with the company to trans
fer the weapon from Watervliet down the Hudson 
River from Troy to Sandy Hook. The price for this 
service is said to have been $5,400.  The gun was 
placed on a specially-built car and run to the river 
front. There the gun and car were lifted onto a 
barge by means of a 250-ton derrick. At Sandy Hook 
the wharf was strengthened to receive the big gun. 

• • • • • 
The Current Supplement. 

In the current SrpPLE)IENT, No. 1405,  the description 
of the Langley aerod rome is concluded. Certain im
provements in methods of quarrying slate are pub
lished, which are well illustrated. Francis J. Fitz
Gerald discusses exhaustively the subject of the con
version of amorphous carbon into graphite. An article 
on long spans for overhead electric cables is a subject 
which, at a time when the transmission of electrical 
currents over long distances is being more and more 
developed, should be read with som,� little interest . 
Mr.  Kittredge concludes his discussiol' of the utiliza
tion of wastes and by-products in manufactures. Prof. 
Dr.  von Bezold tells much that is  interesting of the 
upper atmosphere. Archreologists will find published 
for their special benefit an aceount of the recen L dis
coverieS of the Italian mission in Crete, and an artic!€' 
by Eduard SeIer on PrehistoriC' Civilization in Amer
iea. V. de Turine describes photophonic  books for 
the blind. The usual number of Selected Formulre. 
Consular Notes and Trade Notes a.re a.lso published. 
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Exposition of Hygienic Milk Supply. 

The U. S. Department of Agriculture has received 
through the Department of State notice that a general 
expositJOn of hygienic milk supply will be held at 
Hamburg from May 2 to May 10, 1903.  The exposition 
will embrace eight sections as follows : 

Section A.-For milk production :  ( 1 )  Exhibit of 
limited number of milch cows of known race ; ( 2 )  
str.ble fittings and implements ; ( 3 )  regimen and 
hygienic food ; ( 4) technics of milk, tests, and exe
cution of ; ( 5 )  management of milk in stable and pas
tures ; ( 6 )  personnel of milking and stable ( clothing, 
health and supervision of the same ) .  

S'ection B.-Veterinary control of the condition of  
milch cows and of milk : ( 1 )  Legislation ; ( 2 )  man
agement of contagious outbre(;'Ks ( with demonstra
tion ) ; ( 3 )  diseases of mile!:! cows ; ( 4 )  special dis
u:: ses ; ( 5 )  unwholesom e food plants and drinking 
w�ter ; (.6 )  secretion th.,·ough the milk of medicinal 
stuffs ; ( 7 )  sanitary management ; ( 8 )  disinfection of 
stalls ( me3.ns and apparatus ) .  

Section C.-Conveyance of milk, land and water
ways, railways ; conveyance and distribution in cities ; 
( 2 )  cleansing, spinning, cooling, Pasteurizing, steril
izing and concentrating ( condensing ) milk ; ( 3 )  ar
rangements for measuring and weighing ; ( 4 )  cleansing 
apparatus for flasks ; ( 5 )  machinery for bottling, 
pouring and sealing. 

Section D.-Exhibit of management and sale of milk 
( wholesale and retail trade ) ,  with complete furnish
ings. 

Section E.-Milk legislation and administration :  ( 1 )  
Laws, ordinances, decrees and judgments ; ( 2 )  police 
supervision of milk traffic ( removal, previous examina
tion, preserving, conveyance ) ;  ( 3 )  chemical and bac
teriological inspection ; ( a )  mod " l  laboratory, work
ing ; ( b )  instruments and tools for laboratory. 

Section F.-Scientific : ( 1 )  Means of instruction 
with scientific demonstration ; ( 2 )  scientific instru
ments and tools for milk laboratories ; ( 3 )  literature, 
statistic and graphic exhibitions. 

Section G.-Milk preparations : ( 1 )  Condensed and 
prepared for long keeping for use in the army and 
navy ; ( 2 )  milk for infants ; ( 3 )  for therapeutic pur
poses ; ( 4 )  other foods and preparations produced from 
milk. 

Section H.-Machinery and apparatus for the treat
ment of milk in the household .  

Intending exhibitors should make application for 
space to  the Geschiiftstelle in Hamburg, 6 ,  Kamp 
Strasse 46.  

... I • • • 
"' The Land of U nbounded Po""t bilitles "-_\. German 

Econom ist's Vle�v of the U nited Sta l es. 

Herr Ludwig Max Goldberger, of Berlin, Royal 
Privy Councilor of Commerce and Member of the Im
periai German Consultative Boar'd' for Commercial 
Measures, recently made an eight months' official tour 
of the United States for the purpose of observing the 
industrial developments in this country from a com
mercial and economic standpoint. His articles were 
contributed to the German weekly, Die Woche, under 
the general title, "The Land of Unbounded Possibili
ties," from which the following are extracts : 

"The United States, like an enchanted garden, has 
brought forth from a marvelously productive soil splen
did results of human ingenuity. Yet the thing that 
causes most wonder is that the concentrated intelli
gence which, intending to replace human factors by 
machinery, has, in working toward its aim, been giv
ing to constantly growing numbers of workmen an op
portunity to support themselves and become productive 
factors. The joy at the size of their own land en
COUl'ages each individual. It makes him communica
ti ve and friendly to foreigners who are seeking in
formation . I t  seems as though everyone were filled 
with the idea, 'The stranger shall see how great and 
strong America is. '  My eight months' trip of observa
tion and study took me through the States, and every
where I found open doors inviting me to enter, and 
nowhere did I find the slightest attempt at secretive
ness. Everywhere I observed an uncommon but steady 
bustle of men who enjoy their work and are consciously 
working for great results. 'It is a great country. '  This 
is the verbatim designation of reverential admiration 
which the citizen of the United States has found for 
his country. 

"The inhabitants of the United States, including 
Porto Rico, Hawaii and the Philippine Islands, num
ber about 88 millions-that is, barely 5 per cent of the 
world's total inhabitants, according to its highest esti
mate. This 5 per cent has at present taken possession 
of 25 per cent of all the cultivated area of the earth, 
viz., 407.4 million acres out of 1629 .3  million acres. A 
land of marvelous fertility offered itself for tillage, 
and the husbandman had but to gather in the produce. 
The virgin soil made his work easier. and its extensive
ness rendered the application of artificial fertil izers 
practically unnecessary, although the agricultural of
flces of the States and the Union have constantly by 
excellent advice and practical expert assistance been 
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furnishing the ways and means toward more intense 
cultivation. 

"Let us examine the corn crops for the six years, 
1895-1900. The world's total product fluctuated be
tween 2.6 and 3 billion bushels per annum, a total of 
16.6 billions for the period with an annual average of 
2 .77 billions. Of this amount the United States alone 
produced 12.4 billions, an average of 2.07 billion bush
els per annum, or 75 per cent of the world's crop. 

"Toward the world's wheat crop the United States 
contributed in the five years 1896-1900, 20.7 per cent, 
while for the year 1901 its contribution to the world's 
production of wheat amounted to 25 per cent. During 
the years 1896-1900 there were grown 14.7 billion bush
els of oats in the world, and of this 3.74 billion bushels, 
or 25 .5  per cent, were produced by the United States. 

"In the production of iron ore the United States 
proved itself to be a veritable land of unbounded pos
sibilities. It  produced very nearly 36 per cent of the 
total iron ore produced, and that of the very best 
quality. In the past year the United States produced 
39 .3  per cent of the world's product of pig iron. In 
1900 it produced roughly 10.1 million tons of steel, or 
42 per cent of the world's product, and in the year 
1901 the United States output was increased to 13.5 
million tons. 

"The United States produces nearly 55 per cent of 
all the world's copper. The development of the Ameri
can copper industry was perhaps more rapid than 
typical for even American changes. From modest be
ginnings this industry grew by leaps and bounds in a 
remarkably short time to the most important factor in 
the world's production. In 1870 the copper produc· 
tion of the United States amounted to 12,000 tons ; in 
1880 its production had increased to 27,000 tons out 
of  a total world production of 153,000 tons ; in 1890 the 
United States produced 116 ,315  tons of the world's 
product of 269,455 tons . Durin g 1895 it controlled 
more than one-half of the world's production, and at 
the end of the century the United States produced 
270,000 ' tons, or more than the world's entire product 
had amounted to ten years before. 

"The output of lead in the United States since 1895  
has increased to such an extent that  it has  wrested 
from Spain the position of primacy in the world's pro
duction. In 1900 the United States produced 29.6 per 
cent, while Spain's share had receded to 18.7  per cent. 
In 1901 the United States increased its production of 
lea.d to 250,000 tons. 

"The rivalry oi  the United States in the production 
of quicksilver has been equally strenuous. In 1900 
for the first  time Spain's product is sl ightly exceeded 
by that of the United States. In 1901 Spain's share in 
the world's  product amounts to but 28 per cent, while 
the United States furnishes 33 per cent of the world's 
total product. 

"The total world's production of gold for the year 
1900 was estimated to be 255 .6  mil l ion dollars ; that 
of silver represented a coinage v alue of 223.5 mil l ion 
dollars. For the year 1901 estimates for both metals 
amount to 265 million dollars. In  eac.:h of the two 
years the United States showed the greatest share of 
both metals, 3 1  per cent for gold and 33 per cent for 
silver." 

• •  I • 

Prof. '''ro,,'bridge ' s  EXI.m·i m e n t s  ,vi t lt Gases Subj""ted t o  Ve .. y II i � h  ' .... IU I." .. at " .. " ... 

In a communication to the Electrical Review, Prof. 
Trowbridge states that his study of gases produced 
by powerful discharges from condensers charged by a 
storage battery of from 10,000 to 20,000 cells,  has now 
reached its limit. The glass vessels containing the 
gases volatilized under the effect of the discharges, 
and after one or two discharges cracked under the 
effect of the great heat. During the past summer he 
obtained in London suitable vessels made of quartz, 
which can be heated to a white heat without cracking, 
even if, while at this heat, they are plunged into cold 
water. 

For this purpose Geissler tubes were made-four or 
five inches long-with a capillary portion of two inches 
in length. 

In this capillary part the electric discharges produce 
the most intense light that has ever been studied, 
Prof. Trowbridge believes, in a laboratory. I n  its 
photographic effect it  is at least four times that pro
duced by the same amount of electrical energy dis
charged between magnesium terminals. 

The result of Prof. Trowbridge's study of this light 
reveals the presence of both bright and dark lines in 
the ultra-violet portion in the spectrum of hydrogen 
or water vapor. The dark lines have never been seen 
before. They are due to a sel ective reversibility or 
selective solarization of the lines of the gas. 

.. . . , .. 
An American tender to install underground tele

phones in the city of St. Petersburg for 3 1 5,000 rubles 
has been accepted.  The tender was on lower terms and 
easier conditions of payments than The offers of other 

bidders for the work. 
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Electrical Note •• 

The Sheffield, England, electrical engineer, Mr. S. E. 
Fedden, gives some interesting figures relating to the 
use of steam turbines for electrical power generation 
in a paper read recently before the MuniCipal Electrical 
Association. From a table of actual tests of a 500-kilo
watt turbo-alternator running at 2,500 revolutions per 
minute and with 140 pounds steam pressure at the stop 
valve, it appears that the consumption of steam per 
kilowatt hour at full load varied between 22.2 pounds to 
28 .9  pounds. The former consumption was obtained 
with a vacuum of 28 inehes and the latter with 22 inches 
in the con denser. An eeonomy of 8 per cent in steam . 
consumption was obtained with 50 deg. superheat and 
12 per cent with 100 deg. sunerheat. 

Interesting experiments have been conducted by Dr. 
Lemstrom of Helsingfors University on the effect of 
an electrical discharge on the growth of plants. Four 
seeds of barley, wheat and rye were sown in pots, the 
soil being electrically connected wit;h the ground. 
Above the two pots was suspended an insulated net
work of wire with a number of points of a Holz ma
chine so connected that in some of the pots the electric 
current passed from the metal work to the earth, 
while in others it passed in the reverse direction. 
For five hours daily a current was passed through 
the soil. After eight weeks the height of the plants 
affected by the electric current was found to be about 
forty per cent greater than those to which no current 
had been applied. It is said that experiments with 
other plants show similar results, but different in  
degree. 

The option held by the Continental Trust Company 
to purchase the common stock of the United Electric 
Light and Power Company and the stocks and bonds 
of the Mount 'Vashington Electric Light and Power 
Company was exercised on November 15. The syndi
cate will secure power from the Susquehanna River. 
The introduction of electric power derived from the 
force of the Susquehanna aiver will have a vast influ· 
ence on the manufactures of Baltimore. It  is esti
mated that the cost of lighting the city can be reduced 
to about $ 20 per year per lamp, if the city maintains 
its own (1istributing plants. It  now costs the city 
$99 .12  for each arc lamp under a contract which ex
rires in September, 1905.  It is hoped that the indus
trial growth which accompanied the introduction of 
electric pc.wer at Niagara Falls will find a parallel at 
Baltimore. Plants of 50,000 gross herse power are 
planned. 

Rear-Admiral R. B.  Bradford, Chief of the Naval 
Bureau of Equipment, has recommended to the Sec
retary of the Navy that the government secure eontrol 
of  all wireless telegraphic stations on the coast of the 
United States. Unless this is  done, Admiral Bradford 
beli eves that there will be interference in the trans
mission of wireless messages between stations of pri
vate companies within the same circuit. Foreign gov
ernments are exercising ca reful supervision over the 
location of wireless stations for strategic reasons. Ad
mi ral Bradford in his report states that he had not 
been able to arrive at any satisfactory conclusion with 
the Marconi Wireless Telegraphy Company, for the 
reason that he can obtain instruments (Jnly on the pay
ment of royalty. He states that most naval powers 
are far in advance of the United States in the instal l a
tion of wireless telegraphic appliances on board naval 
ships, but he believes that no ground has been lost by 
reason of the slow progress made. 

A new process for making incandescent lamp fila
ments has been invented by M. de Marc, of Brussels .  
His ooject is to form a core of magnesia upon which is 
deposited a layer of carbon, thus giving a filament 
which has a greater mechanical resistance than ' the 
ordinary carbon filament. To obtain the core, a mix
ture of magnesia, tar and powdered carbon is made 
and the pasty material is formed by high pressure into 
filaments or bands of the proper diameter. The fila
ments are then heated in a gas furnace at a high tem
perature in order to solidify them and produce a par
tial combusti on. After coming from the furnace the 
filament:;; are very hard and resistant. They are then 
placed in a chamber in rarefied air or a gas containing 
oxygen and a weak current is sent through them in 
order to produce a combustion of the carbon and leave 
only the magnesia which forms the base of the core. 
In fact the carbon begins to burn at the exterior and 
the combustion proceeds toward the interior of the 
filament, while on the surface is formed a solid layer 
of magnesia. After this preliminary treatment they 
are burned in free air until all  the carbon is  consumed . 
In this way a small tube of pure magnesia is obtained, 
which is then to be coated with carbon to form the lamp 
filament. For this it is treated by a flash process like 
that of a carbon filament, in an atmosphere of hyaro· 
carbon gas and the filament when raised to incandes· 
cence receives a deposit of carbon on the surface. 
Thus prepared, they are mounted in a bulb to fOTm the 
lamp. The inventor claims that the lamps formed ac· 
cording to this process have a great mechanical re
sistance. 
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THE NEW MONITOR " WYOMIWa." 
The monitor "Wyoming," herewith illustrated, is  

one of the four monitors ordered by the government in 

Scientific American. 

21 feet, it is evident that the monitor "Wyoming" 
made pretty rough work of it. At the bow there was 
a mass of broken water, and solid sea boiled up ol'l 

TAKING IT OVER THE STERN AT 1 1 . 8  KNOTS. 

deck, w h  i I e  
s p r a y  w a s  
thrown high 
into the air. 
For the end
on position in 
w h i c h these 
vessels would 
prefer to do 
most of their 
fighting, there 
would be prob
abilities 0 f 
poor marks
manship with 
s h o w e r s  o f  
s p r a y a n d  
broken water 
and the tops 
of the adjoin
ing waves in
terfering very 
seriously with 
the gunner's 
aim. A heavy 
sea followed 
in the wake 
of the vess'll, 
curling over 
and breaking 

1898 .  The "Arkansas," "Nevada" and "Florida," now 
building in eastern yards, are identical . Their di
mensions are, length on water line, 252 feet ; ex
treme breadth, 50 feet ; displacement · on draft of 1 2  
feet 6 inches, 3 , 2 1 8  tons. Watertight bulkheads, 
electric lighting and other conveniences for officers 
and crew are provided in as perfect detail as on shi ps 
of five times the tonnage. 

The armament of thEf "Wyoming" is heavy for a 
vessel of her size and class. It consists of two 1 2-
inch breech-loading rifies, four 4-inch, three 6-pounderH, 
six I-pounders on the main deck with two of the same 
caliber in the fighting top. Forward is the armored 
turret protecting the 1 2-inch rifles. The hull is  pru
tected by steel armor, which for 108 feet amidships i s  
11  inches thick, diminishing to 5 inches a t  armor shelf, 
The belt extends from 2 feet 6 inches above the water 
to the same distance below, gradually tapering in 
thickness from 7 inches ( j ust beyond the 11-inch belt ) 
to 5 inches at both extremities. The engines are 
triple expansion, with cylinders 17, 26%, and 40  inch'ls 
respectively in diameter, with stroke of 24 inches. 
At 200 revolutions the engines develop 2,400 horse 
power. 

There are four Babcock and Wilcox boilers with an 
aggregate heating surface of 8 ,800 feet and grate sur
face of 200 feet . A pressure of 2.50  pounds is developed 
at forced draft. Vessels of the " Wyoming" class are 
for purely defensive purposes. 

inboard. Another feature that prevents good marks- ' 
manship on a monitor is the fact that her shallow 
depth and great beam render her very quick in her 
rolling and pitching movements. However, these 
monitors are 
intended for 
h a r b o r  d e 
fense, where 
the probability 
o f  h e a v y  
w e a t h e r  i s  
somewhat re
mote. The pai r 
of 1 2-inch guns 
which 
t u t e  

consti
t h e  i I' 

rn a  i n arma
ment are about 
t h e  m o s t  
p o w e r f u l  
w e a p  o n  s of 
their c I a s s  
afloat. They 
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Ga. A.rc •• 
A number of years ago Denayrouze endeavored to 

obtain a higher fiame temperature inside the mantie 
by blowing the required amount of air into the burner. 

According to the Progressive Age, it was realize!l 
that the maximum temperature could not be obtained 
inside the mantle unless there was enough air thorough· 
ly mixed with the gas to obtain complete combustion. 
The ordinary Bunsen burner did not and does not now 
draw in enough air for complete combustion and this 
makes it necessary to employ special devices when 
high efficiency is desired. The Bandsept construction 
has not been adopted in this country, but the Kern 
burner, which is a development along the same line, 
is  now in satisfactory use among our gas consumers, 
and depends upon superior design and construction 
for its high efficiency, chimneys being dispensed with 
in the domestic installations. These burners seem 
to have gone as far as design alone in the injector 
a nd mixer construction can go. The Denayrouze i dea 
of adding air under pressure possesses the disadvant· 
age of requiring auxiliary apparatus which must also 
be maintained, thus limiting the field of application 
very much, although the English tests of the Suggs 
and Keith apparatus do not by any means point to 
failure. 

In Germany there was another idea conceived, and 
the product put on the market during 1899 and 1900, 
which obtained the desired result by connecting the 
small globe surrounding the mantle to a tall chimney 
above it, which produced sufficient draft to suck the 
consumed gases rapidly through the mantle, and so 
much reduced the pressure inside it as to create an 
increased upward draft of air through the Bunsen 
tube. The quantity of gas passing through the jet 
depended upon its size and the gas pressure and was 
very little influenced by the increased suction in the 

The accompanying photographs, which are some of 
t he most striking of their kind ever taken, were made 
on board the "Wyoming" when ' she was undergoing 
her trials, and they give a very impressive idea of 
the difficulties which a gunner on one of these moni
tors labors under when he endeavors to lay a 1 2-inch 
gun if the vessel is pitching or rolling in a heavy sea.. 
Although ihe sea that was running on the occasion 
of her trials could not be called heavy for a vessel of 
the ordinary type, with a freeboard of say from 1 4  to 

are capable of 
p e n  e t r a t
ing nearly 20 
i n c h e s  o f  
Krupp steel at 
a distance of 
3 .000 y a r d s. 
H e n c e ,  a :;  
floating batter· 
ies co-operat
ing with a sys
tem of land 

BOW OF THE " WYOMING " AT 1 1 . 8  KNOTS. 

defenses, these vessels would flnd a limited sphere of  
usefulness ; and it is not  likely. under th e present con
ditions of warfare, that they will ever lJe called upon 
for deep-sea work. 

MONITOR " WYOMIN G " DOIN G 12.37 KN OTS ON THE MEASURED MILE. 

Bunsen tube, so that the desired increase in the pro· 
portion of .air was obtained, a high degree of tempera
ture produced and the resulting incandescence far ex
ceeded that of ordinary burners. This was further 

increased by permitting the gas to become 
heated before entering the burner. 

This design is known as the Lucas lamp 
and to the inventor is due the credit or 
providing the gas industry with a means 
of displacing electric arc lamps, for our 
popular gas arcs are the outgrowth of the 
Lucas principle . 

• • •  I • 
A. Curlo u .  A. ccldent. 

A curious accident befell an electric 
street railroad car in the north of England 
recently during a thunderstorm. At thQ 
terminus a car was waiting to begin a 
journey, and several passengers had taken 
their seats both inside and on the outside 
of the car. There came a vivid flash of 
lightning, followed immediately by a ter· 
riflc report on the car, ana the whole in
terior of the vehicle seemed to be ablaze. 
When the flame had vanished the car was 
filled with smoke. The lightning had 
struck some trees, the branches of which 
overhung the stationary car so that they 
conducted the lightning current to the 
vehicle, and upon coming in contact with 
the current propelling the car, fused. 
Fortunately no damage was caused beyontt 
the fusing, though the vehicle might have 
been set ablaze. 
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GUATEJ(ALA'S EARTIIQUAXES. 
BY THOMAS R. DAWLEY, JR. 

Guatemala has been particularly disturbed by earth
quakes during the present year. Just about the time 
the world was horrified with the news of the eruption 
of Mont Pelee and the wiping out of the city of St. 
Pierre with its thirty thousand inhabitants, and also 
that of Soufriere, which caused gnat destruction and 
loss of  life on the adjacent island of St. Vincent, news 
came from the Central American republic that its 
second largest city, Quezaltenango, had been entirely 
destroyed by earthquakes ; but this third terrible catas
trophe was lost sight of in view of the harrowing 
detai ls of those so much nearer to us in the West 
Indies, and available to the news gatherers. The 
available means of transit shut us off from that most 
interesting country which has been the center of 
seismic disturbances throughout the present year, and 
it is only after a lapse of time that we can obtain 
anything but the most meager reports of what has 
really happened. 

Quezaltenango was a well-constructed city of im
posing edifices of limestone, containing a popula-
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civilization and language intact to this day, the Nahu
nas presenting the most striking example of this. 
These number about thirty thousand souls living in a gi
gantic caldron scooped out of the mountains, as it  were, 
in the midst of the Cordillera, between the capital and 
Quezaltenango. They met Alvarado's army outside of 
thei r  rocky basin and give it  battle for an entire day, 
after which both they and the Spaniards appear to 
have been willing to treat for peace, and terms were 
agreed upon by wllich the Nahuilas promised to recog
nize the Spanish sovereign, the Spaniards on their 
part agreeing to leave the Indians alone in the future. 
And they have been pretty well left alone. They do 
not allow any stranger from the outside world to re
side in their principal city, Santa Catalina, which 
is at the bottom of the bowl-like country, and they 
look with suspicion upon any one passing through 
their domain.  They govern themselves, although the 
Guatemalan government pretends to exercise jurisdic
tion over them. They do not intermarry with any of 
the people surrounding them, and should one of their 
women fall a victim to the intrigues of an outsider, the 
offspring is sacrificed and the mother becomes an out-

379 
perhaps, " /lere the people enjoy a climate of eternal 
spring. He may ascend to six thousand feet above the 
sea level in a day's journey, and find himself sud
denly transported to a clime resembling some part of 
New England on a cold, raw November day. Thence 
he may travel across country over hills and dales, and 
suddenly find himself upon the edge of a mountain 
looking down upon a broad valley four thousand feet 
below him, in the center of which nestles a picturesque 
little city, which knows no change of seasons at all,  
but is bathed in the sunshine of an eternal summer. 

At least one-third of the population of this country 
is pure Indian, with no voice in its politics or gov
ernment whatever.  And strange as it may seem, the 
bulk of this population is concentrated for the most 
part in the most inaccessible, inhospitable, rugged parts, 
where it would seem that livelihood for mankind is  thel 
most difficult of attainment. For this very reason, 
these people are a rugged, frugal, abstemious lot, their' 
tendency being to attend strictly to their own business 
and the teachings of their forefathers . From time 
immemorial they have combined with their chief in
dustry of tilling the soil that of trade, Cortez having 

St. Nicholas Street, Where Several Women Were Killed. Ruins of the Arena, Where the Bull-Fights Were Held. 

St. Sebastian Street, Alter the Earthquake. Remains of a House Belonging to a Wealthy Citizen, in M.otazan Street. 

tion of upward of thirty thousand souls. It is supposed 
by some to have been built in the crater of an extinct 
volcano, but this is doubtful, the belief having origin
ated from the fact that it is  surrounded by high, jagged 
mountain peaks at an elevation of 8,000 feet above 
the sea. The earthquakes which destroyed it  occurred 
last April, and shook the city from its very founda
tions, toppling the walls of the houses into the streets, 
killing and maiming many of its inhabitants. 

The major portion of the population of the city were 
Indians, but these are not Indians in our sense of 
the word, whom we most invariably picture as a wild, 
roving band of barbaric or semi-civilized people. The 
Indians of Guatemala maintained at the time of their 
conquest a civilization much superior to that of the 
Aztecs of Mexico, but they were lacking in both po
litical and military organization sufficient to hold 
them together i n  any decided opposition to the small 
army of Spaniards under Alvarado, which Cortez sent 
against them, although they made on many occasions 
heroic resistance to their conquests. Though nominally 
conquered, many of them have preserved their ancient 

A GUATEMALAN TOWN RUINED BY EARTIIQUAKES. 

cast. In former days, it is said that she was killed as 
well as the child. They allow no rum nor intoxicants 
of any kind sold within their jurisdiction ; have no use 
for a jail, but flog those who are guilty of any crime 
known among them, such as a man and wife being 
unable to live together without quarreling, which is 
one of their most serious offenses. For these privileges 
of self-government they pay the government of the 
republic an annual tribute of $30,000 

Guatemala has an estimated population of more 
than a million and a half people, and a climate so 
diversified that its people can find a home in any 
climate they choose, ranging from the tropic to the 
frigid zone. There are scattered hamlets on the coasts 
bathed in the burning rays of a tropical sun, where 
the land is so fertile it scarcely requires any effort 
on the part of the sparse population to produce their 
daily requirements. There are stretches of sandy 
plains, on the other hand, where it is necessary to 
turn the rivers from their beds to irrigate and produce, 
while higher up in the interior the traveler may find 
himself in a fairy-like town, built upon a shelving rock 

obtained from their so-called merchants, who appear 
to have traveled into Mexico to sell their products, 
his knowledge of the country before sending Alvarado 
to subjugate it. These same Indian merchants at the 
present day set out on long journeys from their na
tive towns loaded with the products of their particular 
locality. These they carry in immense packs upon 
their backs held by a strap across their foreheads, and 
undoubtedly they penetrate regions unknown to them 
to barter and trade for such things that they are un
able to produce at home. In the cold regions of Los 
Altos, there are tribes who dedicate themselves almost 
wholly to raising sheep and wheat, and they clothe 
themselves with garments of wool of their own manu
facture. Each pueblo or tribe has a distinct garb of 
its own in color and fashion, while some of them have 
a distinct dress for their shepherds. When they have 
harvested a surplus of wool or wheat, they go forth, 
perhaps twenty or thirty of them in a band, with their 
great loads upon their  backs, a long staff in one hand 
and a chief leading the way. They trot along in 
Indian file, descending the rugged heights, crossing 
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rivers and plains, frequently making twenty and thirty 
miles a day with a load of one hundred and twenty 
pounds on their backs, and after many days' journey 
return with equal loads of the produce Of other coun
tries and climes. 

Sailing down the Pacific coast of Guatemala, the 
country presents one of the most beautiful sights 
imaginable. A line of volcanic peaks runs almost 
parallel with the coast from the frontier of Mexico to 
that of Salvador. The tablelands rise above the ver
dure-covered shore, and above these the mountain 
peaks, many of them capped with snow, and so perfect 
in form as to give the appearance of having been 
molded by some gigantic hand . There are some thirty 
of these peaks classified as volcanoes, and the terrible 
geological revolutions which have originated from 
them in  times past can only be gues sed by the present 
appearance of the country about them. In some places 
we find the conglomerations of enormous rocks as 
though thrown down by violent eruptions, in other 
places depressions of land where the mountains form 
colossal walls shutting in the drainage and forming 

Scientific American 

average foreigner, who is unaccustomed to the 
seismic disturbances, feels the slightest tremor, and 
often he stands in the greatest place of danger, won
dering what the excitement is all about. My first 
earthquake occurring during the night, I slept soundly 
through it all, while other people were tumbling from 
their beds, falling over tables in  the darkness and 
bruising their shins, in their efforts to get outdoors. 
The next morning they told me all about the frightful 
earthquake. 

... . .  , . 
AN EXPERIMENTAL MONO-RAIL LINE. 

BY DA.Y ALLEN WILLEY. 
A railway in which the mono-rail system is utilized 

has been in operation for experimental purposes in 
the western suburbs of Baltimore for the last few 
months. It  was constructed according to the design of 
Mr. Howard H.  Tunis, who has secured patents on 
several features of the system which have never before 
been placed in operation. The track, although but 
1 ,800 feet in length, has the general form of an ellipse, 
having a grade at several points of two per cent, as 
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this and the rear wheel only, the rims being grooved to 
the same depth as the wheels used on ordinary steam 
standard-gage railway cars. The arrangement of 
the engine is similar to that of some types 
employed in automobiles. Although it generates 
but four horse power, the empty car has been 
moved around the railroad in 2%, minutes, or at 
the rate of 9 miles an hour, while with every seat 
occupied a rate of 8 miles an hour has been maintained 
without difficulty. In fact, the engine is so small that 
it seems almost like a toy. About % horse power 
is utilized in running the water and air pumps, so 
that actually only 3% horse power is  applied to the 
movement of the load. The car itself with the engine 
weighs 3 tons, and when filled with adult passengers 
weighs between 4 and 5 tons. 

The device which keeps the car from toppling 
over when in motion is one of the features upon 
which the inventor has secured a patent. It  con
sists of two strips of wood extending lengthwise along 
the roof of the car and a series of spring blocks on 
the archway framework. The strips are slightly 

A NEW MONO-RAIL LINE-CAR VIEWED FROM THE FRONT. REAR VIEW, SHOWING GUIDING STRIP AND SPRING BLOCKS. 

VIEW OF ENGINE AND BOILER FROM THE REAB. SIDE VIEW OF ENGINE, SHOWING CONNECTION WITH TRUCK WHEEL. 

great lakes, and in many places great cracks in the 
earth where it has been rent asunder and never healed. 

But the people toil on, building their cities upon 
the shelving cliffs, planting their wheat and potatoes 
tpon the very slopes of the most threatening volcano, 
and when the earth rumbles and shakes, the Indian 
merely looks up from his hoe, shrugs his shoulder, 
and if nothing more serious happens, he goes on with 
his work. An earthquake i s  nothing to him. If  it 
swallows him up, perhaps then, so much the better. 
He does not seem to have any particular attachment 
for life. He is a sad, serious personage, who seldom 
laughs and never sings. He is entirely resigned to 
his fate, and seems to care little what that fate i s  to be. 

But with that class of people known as the Ladino, 
the descendants of the old Spanish settlers, it is en
tirely different. At the very first mutterings of the 
earth, which seem to precede the usual earthquake, 
they are seeking places of safety in the open. and the:r 
usually begin to pray with all the vehemence there is 
in their souls . What is more, they fairly anticipate the 
)arthquake, and are fleein/? for tbeir lives before the 

well as a numDer of 28-degree curves. The rail, which 
is laid in the center of the roadbed spiked to ordinary 
ties, weighs 30  pounds to the yard, and forms prac
tically the only support to the two cars which are 
operated over the line, as the framework through 
which they pass is  merely intended to maintain their 
equilibrium. The framework shown in the illustra
tions as a series of wooden arches is merely temporary, 
and will be replaced by steel in the permanent struc
ture. Each archway supports a part of what might be 
called guiding pieces, which prevent the car from 
falling to one side. 

The cars are large enough to hold 24 passengers. 
They contain their own motors, which utilize kerosene 
oil as fuel, steam being generated in an upright boiler 
and conveyed to a cylinder which moves a pair of 
sprocket wheels.  The larger sprocket wheel, which is  
made especially heavy for the purpose, is joined to the 
axle of the forwa'fd truck wheel upon which the cal' 
moves, so that power is communicated to this wheel di
rectly by means of a chain connection, and it may be 
termed the driving wheel. The car is supported upon 

curved at the ends, meeting in  the form of a V, 
and as the car moves, they pass between the spring 
blocks fixed to the archway. The guiding strips and 
the spring blocks are greased to reduce friction, and 
the arrangement is such that at least two pairs of 
spring blocks are continually pressing against the 
guiding strips. This device prevents swaying even on 
the most abrupt curves and when running at maximum 
speed. Ball bearings are utilized to overcome friction 
in  moving the driving wheel, anu this is one of  the im
portant advantages claimed for the system. Another 
claim is  that the amount of friction is greatly reduced 
by the use of  the Single rail,  even though the guiding 
strips on the top are continually in contact with 
the overhead structure. The fact that a load aggregating 
nearly five tons can be hauled at the rate of speed 
mentioned by an engine of  such power is also advanced 
as a claim for its efficiency. The rates of speed given 
are maintained even upon the highest grades and 
sharpest curves. A company has been formed to build 
a railroad 16  miles long in Virginia embodying Mr. 

Tunis' ideas . 
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RECENTLY PATENTED INVE N TIONS. 

Engineering I IllIJ roVelHe nts. 

UOTARY PC:llP.-O. C .  JOXES, Phi ladel-
phia, Pa. This rotary pump i s  c onstructed 

Scientific American 
having h inged extensions o r  wings a t  its  s ides 
t o  fi t  back of and against the j a mbs, enabl ing 
the door to be opened outwardly when the 
w i ngs are folded back by the pressure of the 
grain 0 1'  material against it.  

'rech nology. 

A I'1'Al{ A T C S  FOR F R E E I � G  

Busin¢ss and Wants. 
HEAD 'l'Illl:l COLUMN CAREFULLY.-You 

wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these !!'oods write us at once lind we will 
send you the name and address of the party desir- I mg the mfor mation. In every ('ase it is neces
sal'y to give tile n U lu ber of tile InquIry. 

lU U N N  &: (;0. 

Marine Iron Works. Chicago. CataloJ!ue free. 
I n q u i ry No. 3 4 ' 1 .-For Q. spring motor for running a sewing machine. 
A UTOS.-Duryea Power Co., Reading, Pa. 

I n q u i ry 1\"0. 34""2.-}t�or dealers in ready-made, 
adjustable. small frame buildings. 

uerzes. 
II INTS T O  CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our infol'mation aud 110t for llu hlication. 

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

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in - mind that 
somp answers require not a little research, and, 
tbough we endeavor to reply to all either by 

to be easily reversed and is adapted p a r t ieu- I 
iarly to be used in connection with an im
p roved rotary engine invented by �Ir. J ones, 
which was recently described in the l:l C I E " T I F I C  

A )l ERI CA" . T h e  p u m p  comprises a p u m p  cylin
der witll inlet  and outlet  orifices, a rotary 
piston, a s\v i nging a b u t m e n t  mounted i n  the 
('yHnder, and a wall a l'l'anged at one s ide of 
the p iston t u rning therewith.  The w a l l  is  
spaeed from the adjacent head o f  the cylinder 
and is  prov ided with orifices at  the respective 
sides o f  the piston. A chamber is  attached to 

the wall which communicates with one of  the 
openings i n  the wa l l  and also with the dis
charge o r  outlet orifice.  

F H O :\l GAS L I Q U O R .-Il . A.  All1OX llltOTH, Ber
l i n, Germany. The p resent invention relates t o  
improvements i n  that c l a s s  o f  apparatus for 
the trea tment of  gas liquor which consists o f  
a number o f  superimposed c e l ls, in t h e  upper
most of  which the crude gas liquor enters to 
be brought into contac t  with steam passing 
upward from underneath. In this t reatment 
the incoming crude l iquor is heated to such 
a degree that some of tile ammonia gas is 
driven off hy causing the l iquor to descend 
through the heated column, while at  the hase 
o f  the latter the l i qu o r  is  m i xed with m i l k  
of l i m e  i n  o r d e r  to l iberate the fi x e d  ammonia 
contained i n  the l iquor and to cause it ,  to
gether w i t h  the evolved steam, to ascend the 
column. 

Small Steam Mowrs. F. G. Grove, Luray. Vae �1�t��r�� in this department, each must take 

su'ra�?���r ��aV��O�k-:-For veneer-outting machines Buyers wish ing to purchase any article not a'dyer
tised in our columns will be furnished witb 
addresses of houses manufacturing or carrying 
the same. 

Hardware. 

SOLDEUI�G-I HO:\'.-A. G .  KAUF�IAN, San 
Francisco, Cal. Mr. Kaufman's soldering-iron 
heloilgs to that dass adapted to be heated by 
burning gas. The invention provides a tool 
arranged to allow convenient handling and 
manipulating by t inners, plumbers, and other 
mechanics, which w i l l  insure a uniform internal 
and externa l heating of the point w i thout dan
ger of  impai rment by external influences such 
as draft, dropping of solder and the l ike.  

NU,!,-LOCK.-W. D.  EVA"'" and J .  C .  WIG

GIXS, E upora, :lIiss. A simple and posi t i ve 
n ut lock which w i l l  not detmc t from the 
sU'ength o r  appearance of the bolt and nut 
but will  rather add thereto, has been invented 
by Messrs. Evans and Wiggins. The construc
tion of  the nut lock is sueh that it may be 
used with equa lly good resu lts upon 
upon wood. It may be expedit iously 
veniently applied and when once 
cannot be shaken loose. 

Mechanical Devices. 

MAC H I N E  F O R  B E :s' D I X G  

m e t a l  o r  I and con
adjusted 

P I PE-EL-
B O W S .-E. II. S�II T H . :lI t .  Yernun, Ohio. In 
the operation of  this maehine tile pipe w i l l  
be fitted on a mandrel a n d  h e l d  b y  elasps 
s l ipped on over the pipe. .Taws are then 
operated to co mpress tht' c l asps and pipe and 
the propel' treadle is ope rated to set a worm 
into gear with its worm wheel. which there
upon causes a bail t o  swing upward and t i l t  
the mandrel, bending t h e  p i p e  e l bow, as desired. 
In thus bending the pipe e l bow the preliminary 
crimps will be forced u p  between the sections 
of the clasp and will be pressed into the 
form of flat ribs o r  flanges projecting from 
the surface of the elbow_ 

D E V I C E  FOR OPEHA'!' I X G  C O :\, C ENTUAT
I N G-,!,ABLES.-A. W . . T O H X S O X ,  Aspen, C o l o .  
M r .  Johnson's inventiou Is in t h e  nature of  a 
mechanical appliance for imparting to the re
ciprocating tables of are concentrators and 
l ike machines, their necessary shaking move
ment. 'l'he novel construction and a rrangement 
of  the various parts afford five o r  more modi
fied movements of  the shaking table.  B u t  
l i tt l e  p o w e r  is  requ ired for operating t h e  

AR'!' OF MAN U FACTURI N G  W H I TE LEAD. 
-C. H .  VICKEU�IAX, Phi ladelphia, Pa. Mr.  
Vickerman's invention relates to the manufac
ture of white lead by the so-ca l led "Dutch" 
process and i t  consists i n  c arbona t ing lead in 
the !H'esence of fibers of the domestic Humac 
plant, the fibers being previously leached and 
thereby d ivested of colo ring-matters, thus pre
ven t ing discoloration of the white lead as 
formed. 

. .  C. S." Metal Polish. Indianapolis, Samples free. 
I u q ll h'Y No.,  3 4 7 4 . -For sir-compressing machines 

and a machine .tor puttin� u p  horse radish in glass. 
Dies, tools, models. Am. Hardware Co., Ottawa, [ 11 .  
I ll Q u h'Y N o. 3 4 ' � . - �'or manufacturers of dyna· 

mometers. 
COin operated machines, 'V illard, 2� Clarkson Street. Brookl yn. 
I II q 11 i l'y N o .  34"- 6.-For makers of steam turbines of 2 to [) horse power. 
Dies, starn pings, special ties. I ... B. Baker Mfg. Co. , 

Racine. WiS. 
I n q u i ry No. 34" .-�-or tbe manufacturer of the 

Maker power pressure blower. 
Handle .so Spoke Mcby. Ober Mfg. Co., 10 Bell St., 

Chul<rin �'alls, O. 
I n q u it·v N o .  3 4 'S. - For manufacturers of thin 

sheet celluloid. 
Sawmill  machinery and outfits manufactured by the 

Lane Mfg. Co . .  Box 13, Montpelier, Vt. 
I n q u iry N o. 34'9. -For manufacturers of gun 

VehIcles and Their A c c e ssorIes. barrel t u bes. 

T O E - C L I P_-F. J .  and \Y. n .  l\IcMo x m s ,  W a n t  y o u  t o  read our A d .  on paJ<e 385. A M oney-
Portland, Ore. The toe-c lip which is adapted mnking M etal working and Stumping plant for sale. 
fo �' use in connecti?n with bicyele pedals,  <.;om- orl,�:::!�bl:i��n

3ta�8.;;:,·or parties to  make sma])  steel 
I"' ,ses a substa n t I a l l y  I;-Hhaped bridge-pieee 

I which may be secured to the pedal A fl e x i ble 
Let m e  sell your patent. I h ave buyers waitini(. 

s trap piece is p rov ided whieh may
' 

be secu red Charles A. Scott, Granite Building, Hochester. N. Y. 

t o  the bridge piec e .  �leans a re 
'
supplied for 1 Il�1�::'�'::V'�1�1�·()�4c�:p;;t�-ot. "  h au d m achme for fri n l<

adjusting the strap pieee to li t yarying sizes 
of feet. 

SEA'l' A'I''!'ACIDI E X T  FOR B A B Y -CAl{
R I A G E S . -l\l. ELWEH'l', Lodi,  Cal .  :\11' . E I 
wert's invent ion relates to seat attachments 
of buggies. go-carts and s i m i l a r  vehieles, 
t hough more partieularly for baby carriages, 
whe" eby a n u rse 01' o t her attendant may sit  
down no matter where the vehicle may be sit
uated,  the seat being of  such s t rue lure as to 
be read i l y  folded and concealed beneath the 
body of the vehicle. 

G ear Cutting of every description accurately done 
1'he Garvin :Macb i n e Co . . 149 Varicl;: .  cor. Sprina- Sts. , N .  Y 

Inq u i r y  No. 34��.�For m a n u facturers of hurd 
compre�8ed paper pulp articles. 

Man ufacturers o f  patent articles, dies. stam ping 
tools. Iigbt machinery. Quadri,Lt'<l ll nnu fact.uring Com
pany. 18 South-Canal Street, ( , h i ca2'o. 

I U q U � I' y  N o .  34�3.-For m akers of electric weld
ing dev lce�. 

FOR SA LE. - Putellt on cheap contrivance that is 
indispensa b ' e  i n  every st ore. Certain to sell quickly. 
A. I ... & o. Soveliu� . HUllcock, Mich 

I nq u il'Y l'rio. 3,1 8 4  .-For m akers of a first-class oat 
h u ll�r. 

.ilI lscellaneO U 8  I nventions. 'l'b e  lar�est manu facturer in the world of merrY-jlO -
rcu llds,  shooting J,(alleries and hand or�ans. �'or prices 

PI � .-A. A.  l\IAXX I XGS, 188 Alexandra una t erms write to C. W. Parker. A b ilene, Kan. 
Road, K i l burn, London, England. The inven · 
t i o n  relates to an improvement in scarf 01' 
other pins and has for its  object to insure 
t h e  permanen('e o f  the engage ment of the pin 
in the fabric of the article in whieh i t  is 

I U (l u i t·y No. 3483.-For m·akers of wheat steamers 
or cook er� for breakfast foods, or for flaking purposes. 

\V e munu facture anytbing in metal. Patented arti
cle�, nJetal stamping, dies, screw mach. work, etc. 
Metal l"ovelty Wurks, 43 Canal Street, Ch icago. 

inserted. The p i n  Is provided at the head I n q n i ry )\'0. 34S6.----:�·or dealers in wood used by 
with a pointed spur o r  barb olipositely di- patterii  u",kerB. 

rec'
ted to the point of the shank wh k h is 'I'h . ('elebrated " Horn.by-Akroyd "  Patent Safety O il 

adapted to engage the fabl'ie.  11�,l I l! i n e  is oui l t  by the De La V erll1le Refrl�eratiIl� )la� 
c h i l l e  Com pan y .  F00t of Kast. l38th Street, New York. 

V I O L I N_-M. K R I "TLKA and 1'. E. HOLM-

L .  (1 1' I S"I', Philadelphia, Pa. The objP(' t of  this m�)���I!)��t s� o. 34S1 .-For manufacturers of auto-device. 

CAUT H I DG g - S H E L L  LOAD E H .  - E .  
\YETZIG a n d  G .  W. REes'r, Junction City,  Kans.  
I n  t h is  cartridge she l l  loader, powder and shot 
holders are employed also a cha rge receiver ar
ranged to s l ide beneath them. A level' is pro
v ided which is  so p i voted that i t  may swing 
in both vertical and horizonta l p l anes and 
engage with this charge receiver. A wad 
plunger is  mounted t o  rec iprocate ,vertiea l l y  

invent ion is  t o  p rovide means fO l' exel'ting (�a8( )l i l le Automobile Bat teries. W il l iam Rocbe's 
� t l'ain 01' tension on the body of a v i o l i n  so . .  A n toIlU& " u sed properl y will carry '·ehicle tWICe ns  
that the necessity for frequent ti'ghtening of fur HS any O i lier battery of same weight.  \V i l l iam 
the usua l st rings w i l l  not be apparent, and I Hoe h e , inventor and manufacturer. 42 V esey Street, 
the instrument w i l l  not so read ily lose i t s  I New 1' 01'1; , N. Y.,  U. R. A .  
tension o v e r  n ight. The a l'l'angement a t  t he 1 �l q ll i t·)- N o .  34�� . - For makers of fire alarm 
sallIe time secures a mOl'e powe rfu l ,  dea l'. and 

w ll l s t les. 

voluminous changeable resona nce in tone, To A m b i t i o u s  Pfn·�on8. 

and is  suitably connected with the level' where- CA B L l';'J O I XT.-\\' . :\1 . :\I ( : lt I 'Jl y .  New York. 

by , it is forced down with the same in loading X. Y. Means a re provided in this  invention 

the cartridge she l l .  for j o ining the l e a d  easing of  suhmarine or 

COLLAR-BCTTOX -V E:\,D I :\' G A 1'PARAT I- S .  other elect ric eable .  When a eahle is spl iced 

-M. F.  PIU C E .  I owa City, Iowa.  :\!t  . . I 'de,,'s � i t i s  necessary t o  j oin the l c ud eove ring 

invention relates to a ma chine designed espe- he nn etiea I ly_ This has he" etofure bpe n  done 

da l l y  for vending c o l l ar buttons, and the m a- hy "w h ipping" a joint around i t ; hu t by 

chine i s  of such characTe r that it  is readily means of the p resent invent ion :\11'. :\I urphy 

adaptable to coin-cun trolled opera ting devices, is  enabled to dispense with this prO('ess and 

thus enabling the inventor to p rovide a coin- e ffe e t u a l l y  ('onneei the covering. 

control led coll ar-button-vendiug appamtus. B A U H E L-F I LT lc U .-J . J .  Pm"DLE , Colorado 

APPAUAT F S  F O R  A C T O �IATICALLY C i ty, Colo.  This b a r re l  filter is especially 

L I G H T I ;\' G  0 R E X T I :\, G C I S II I N G  G A S  des igned for tile ext m ctiun of precious metals 

LAMl'S.-'l'. I" . W1OST>�X HOLZ, H e l lerup, nea r 
Copenhagen, Denmark. The l ighting and ex
t inguishing o f  street gas lamps is  ordinarily 
undertaken by lampl ighters and enta i l s  a con
s iderable expense. I n  order to overcome this 
expense the present invention is  provided, 
whereby the l ighting and extingnishing of gas 
lamps may be accom!l l ished automatically at  a 
predetermined hour. This is acc o m p l i shed by 
connecting a c lockwork with the g:as coek, 
which opens or shuts the latter through the 
medium of intermediate gearing. 

Hallway Co ntrIva n('es. 

from ore by the "chlorination p rocess," and 
the primary objec t  of  the invention is the 
provision of  a d u ra b l e  and cheap' construel ion 
which e ffec t u a l l y  retains sand 01' pulverized 
ore i n  the cask wll i l e  the val uable solution is 
being forced to the bottom of the same so as 
to pass o u t  th rough the outlet.  

G L O Y E  A N D  N E C K T I E  H O L D E U  FO R 
BO X E S . -J .  L. UEI XEU, New York, N. Y. A 
simple and economic device is provided by t h i s  
inventiou w h i c h  can be conveniently, quickly 
and durably appl ied to the hottom of a box 
and rigid l y  seeured in an u p r ight position in 
any order of a r l'angement desired 01' best 
adapted to the eharactel' o f  the articles to be 
held for display in any prede termined group
ings. 

A prominent bnsiness mUll  of New York City writes 
t b at b e  would l i k e  to come in touch im meri iate l y  w i l h a 
few w e l l · reCOtll lll elldl'd peo pl e w h o  desire u b igher 
{'liueatiol l .  'l'his  gentl ernu l l ( w h ( )�c Hume is  w i t .h h eld at 
l i i s  request) bus at his disposal n l im ited n u m ber of 
Free T u i t ion Contract s i n  u well-known educlltiollul 
inst it u tion for home HhHly_  This sellonl  ean teach vou 
to beco m e  u Practica l Engineer, �: Iectrical }t�ngil1�er, 
"� l eetl'ic ltllilwuy En,Lt'ineer or Telegra p h �llgineer, 
1 I lustrntor. Caricat.urist A d-wri t er, Journlilist, Proof
readel', Bookkeeper, �tellographel'. I f  you ure awarded 
ni le  of these Free T u i t ion Contracts, the only expense 
to you w b i l e  you are st udying will be the cost of 
inst ruction papers, post age , etc . .  this  you can pay dur
i l l g  t h e  first fonr m O l l t h s. If you are am bitious to im
prove your s t ation itl l ife, we should strong ly  recom· 
m end tlIat yon write to.  this tcent :eman nt Ollce. A d
dre�s ,V. L. B., P. O. Box 5;1 Madison �quare, New- York 
CIty. Be sure to mention 8cient i tt c  A m erican. 

I n-q u i r,. ,N O'". 34-S9. -For a slllal l air pump to be 
run by an el ectric motor. 

I n q u i ry N 0.- 34-90.-J1'or the mukers of t h e  
'.' Nuphey " uc�tyl elle gus burner. 

I li q u i t'Y No. -34 0 t .-};'or tbe makers of the Duplex 
motor. 

I n q u i r y  No. 349�.-For manufacturers of vend
in" lIlucllines. 

I n q u it'J' N o. '3493.-�'or parties to m ake small 
steel or malIeHble iron castiugs. 

m
��?,�!:lt

e
��;' �tn�!\I;Fp°';-w�r�nu facturers of dyua-

I n q u i ry N o. 3 4 9 !J . -For manufacturers of sor��l�nie���:'
t
:�t�

i
)

l
�tachment for cutting tbe ba�Hsse 

I I I (J u i l' v  No. 3496.-For planting m acb i n es for ReU i ng and watering in olle operation. 
l u q n i l'Y !\0. 349 ,.- . -For a patented box or crate 

w h i c h  can be taken apart and ret urn ed to cOIIs1gner 

co�t��ll�!f!1��I�t1��B��"or a macbine for preparing 

Specia.l Written Informa.tion on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific America.n Supplements rf'fpl'red to way be 
bad a t  the ottlCe. Price 10 cents each. 

Books . rt'ferred to promptly supplied on receipt (.t 
prIce. 

Minerals SPilt for examination should be distinctly 
marked or labeled 

( 8755 ) L. Q. say s :  I wish t o  know the 
ingredients and proportions-in short, the re
c ipe-f o r  a solder for tin by using which i t  is 
not necessary to use acid o r other preparation 
in order to stOll smali leaks i n  family tin
ware. A.  The frpe-flowing solder used by the 
fakirs is  composed u f  1 part lead, 2 parts tin, 
1 part bismuth. The solder wire i s made hy 
flowing the mel ted solder through s mal i  hules 
in the cornel' of a S(!U a l·e sheet-iron ladle, at 
the Hame time <i ra wing t h e  ladle over a cold 
flat i ron  s u rfa .. e .  A l i t t l e  p ractiC'e will give 
you t h e  neees�u r�' e O lH.l i t i o n s  for making the 
solder w i re u ni form in size. 

( 875 6 )  W. M. S.  wants a formula for 
figu ring the hO l'se power, bore and s t roke, 
a l so speed of foul'-eyt' l e  gasoline engines, and 
u ses S horse POWPI' .  uoublf'-cyl inder, a30 feet 
pel' minute m a ri n e  type as example.  A.  The 
horse I)OWPI' of  n fOlll'-ey e l e  gaso line engine 
is the mt' u n  {--' x p i o s i ve p ressure m u l t i p l ied b,Y 
the <'y l indpl' a l'(,3 a n d  one -half  the number 
of revo l u t i ons per m i n u t e  and the stroke in 
fee t .  The p rociu( 't  d i v ided by :lH , OOO e(IUal" 
the h()l'se poWt�l'. Thp det a i l s  of engine dimen
sions. a tomizers and vaporizers a re now in p ress 
i n  a book on "Uus. U a!ow Hne and Oil Engines," 
by l I is('ox, $ :! . ;; O  by mail, enlarged edit ion. 

( 8757 ) F. W. L. asks : 1. "I'hat is .  the 
app!'Oximate resiK t a nee of a quantity of bar
ley Iyiug 10uHely in a box of insulating ma
tedal one foot long hy one square inch in 
cross seetion, where current is run from end 
to end '! A .  The electrical resistance of dry 
harley under any circumstances would be in
fin i t e .  It would be a n  insu lator as  dry wood 
is. If  the grains a re moist,  they would con
duct t o  an extent depending on the degree 
of lno islure.  2 .  IIow lonz ,v i I I  i t  take one 
a m pere of  c urrent to decompose one quart of 
water '! A .  A ('oulomb of electricity w i l l  de
posit O.OOOlO:J84 g:ramme of  hydrogen. This 
is done ea('h se('ond the eleetricity flows. One 
'lua rt of  water weighs !l4fi.4 grammes. Of 
this l -B is hydrogen ,  0 1' 1 0;; . 1 ;;  grammes.  H i 
vide 1 0;) . 1 ;)  gl'ammes by t h e  n u m b e r  given for 
hyd roge n ,  and yon w i l l  have the number of 
seeonds I'P(!ll i t'P(} fOI'  one ampere to deco m· 
pmw 1 qua l't of water. 

( 8758 ) J.  S .  W.  asks : 1. How 
s t a l'eh extl' a c t e d  from J l'ish potatoes. a lso i L'orn 
the e U Si:mva p l a n t ': A.  Potato starch is usu
ally p repared by rasping t lw tuber into as fine 
a p u l p  a s  possiblf",  and washing t h i s  in water. 
The m i l k y  l iquid paHseH through , s ieves of 
inel'PHsing fi n l'npss until  t h e  fi ber, etc . ,  are re· 
moved. lu a s e t t l i ng tank the sand 01' other 
hea,·y ma t t t' l' is  sl:'para t ed fl'om the starch 
and the l a t t l' r  is siphoned off from the top 
t h rough holt 's i n  t he sides of the tank. Cen
t r ifugal maehiups a re som(� t i mes used for sep· 
a ''<l ti ng t h e  s t a re h  from tl!e water. The 
erude stareh is pu l 'ified by washings and levi
g& tion, wi th passings t h rough sieves and bolt
ing doth.  The pu l'ified starch i s  at 1&8t 
dried in d rying: rooms. The general proces" 
of  preparing eassava s t areh is the same, only 
the work is done more crudely and by hand. 
There i s  a mueh less p roportion of starch 
than in the pot a to. and the fiber i s  more 
<i i ffi e u l t  to raHp fi ne. The s ifting is more 
diffic u l t .  The starch is dded in the a i r  under 
sheds. I f  the da m!, H t ar('h is heated in shal
low pans w i t h  eOIlHtant stirring, t he grains 
burst and adhere together,  forming i r regular 
kernels,  sold as  tapioca.  :,! ,  I s  there any way 
of convert ing a continuous eurrent o f  elee
tricity into all a l te l'Uating one '! A.  Continu
ous e U l' l'ents are ('ollverted into a lternating 
e n rrents, or the reverse, by a rotary converter. 
The a rm a t u re has t wo w i ndings, one of whieh 
is IllotO] '  a.nd the other dynamo. 'l'he cnr
l 'pnt in t ht: fi l'st  d l'ives t h e  armatu re, and 
the se(,on d  winding' d p l i ve rs the current of the 
-.::o : - t  dl' � i l'fI(] 

( 8759 ) G. K. B. says :  We have many 

A IR-BHAKE S I G N A L I N G  AND RgLgAS
ING D E V I C E.-F. I-I. DeKE S �I lTH. Charles
town, W. Va. The invention p rovides a simple 
construct lor, whereby to signal to  the train 
crew whenever the brake is  set from any cause 
whatever, and f u rther to enable the crew to 
release the brakes w ll i l e the train is lUoving. 
The invention comprises important det a i l s  of  
constrnction. 

S C H E E :s' .-H. 1,10 F.  SAXDERS,  ,Tersey City, 
N. ,1 . Certain novelties  of constructiun are 
involved i n  this improved wiudow screen which 
permit its ready adjustmen t to a window of 
any size. The screen, though readily adjustahle 
to any window, when in plaec is perfectly rigid 
and is adapted to sl ide on strips on the win
dow frames to rab;e 01' lower or otherwise dls
I}('"" i t  as desired. 

I n q u i r y  -N o. 34'99.-For m akers of bricl� .mak in!! ga s  we l l s  Iw I'P. \Yhf'n t he gas eomes out it  
machinery. i s  w ry ('ol d .  :\ I a n y  oife,' explanat ions, but I o/���::lJ�r,,�;. 3�OO.-For makers of I igb t  gasoline am not "at is fied. a s I do not bel ieve they a re 

GRAIN-CAR DOOlt.-G . H. GU IGG . Coffey
ville, Kans. 'l'his  ('ar door. though especially 
IJeslgned as a gra i n  door,  may be u t i l ized alRo 
for other p u rposes. I t s  con,Struction is  appli
cable to any cal' and w i l l  be II fixture.  I t  may 
be made to closely fit In between the jambs, 

NOTE.-Copies of any of these patents will be 

fu rnished by Mun n  & Co. for ten cents each. 

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

I n quiry No. 3l)O l .-Fot' part ies dealing in rho- based on sde n t il k  p r i n(· ip les.  Wells a re bored 
dium. abou t 1 .000 fept 10 ga�. A ,  The gas comp� 
to��:.

u l r y  N o.  3 3 02 .-1for a n  'ont fl t fur nHl.kin� bal f- ( 'o l d f r o m  t hf' w e l l � w h it'h y o u  des('rihe be('au �t� 

. I n q ll i ry No. 3 � 0 3 .-For m achinery for com pre'8- i t expands from great pressure at a depth o f 

b��:::��eio
s
r':.i"s���� 'ii.���e!u!\�ht ma' erial into speci al 1 .000 feet to a tmospheric p ressu re at the s u r-

Inquh'y N o ,  3 �04.-�'or manufact.urers of revolv- face of the earth. This is fu l l y  explained In 
Ing bru.!les similar to those in carpet sweepers, Slollne's book on " L iquid Air." 
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INDEX OP INVENTIONS WOOD orMETAL 
For which Letters Patent of the Wnr'k��I"�;"IP-�!!!! 

United States were Issued 

for the Week Ending 

November 25 . 1 902, 
A N D  E A C H B E A R  I N O T H A T  D A T E. 

[See note at end of Jist about copies of tbese patents.l 

.\dds of niter cake, recovering free and 
eombillcd, L. Che(>seman, Sr . . . . . . . . . . .  714, 145 

. . \eids of the fatty acid series, making, H. 
vou Hochstetter . . . . . . . . . . . . . . . • • • . . •  714, 484 

.\dding machine, l<�. E. Coffeen . . . . . . . . . . . . 714, 151 

.\<ijustablc seat, Haverly & Solomon . . . . . . . .  714,370 d T I h PI Air  brake triple c�linders, truing device for, n Foot and Power :� Sba��s��nd'l:ruY'ilres:e�: E .  M. Barnes . . . . . . . . . . . . . . . . . . . . . . . . .  714,6u� SH EPARD LATHE CO . . 133 W. 2d St .• Cincinnati, O. 
±l� �rg;te��::, �';l'0
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A!�?tdi�p���i�g 714,273 1 
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Every kind 01 
Alar�;U��e 

t
��;if��'al��m�IarkS . . . . . . . . . . . . 714,212 

S 

Tool for Steam, 
Amusement apparatus, F .  H. Lippincott . . 714, 388 G!"s, and Water 
Anchor, land, T. E. Hallett . . . . . . . . . . . . . .  7 1 4 , 1 7 6 1 Fitters. E v e r y  
Animal catcher, C .  H .  Generaux . . . . . . . . . . 714, 1 70 T o o l  h a s  our 
Animal trap, H. J. Gaedtke . . . . . . . . . . . . . .  714, 470 personal ll' n a r -
Auto�T;�Jle�, 

. .  :��' . .  
S�::�·

i I
�� (.I����� . �o.r: . �: .�: 7 1 4 , 501 ::::e

th,: eL��d� 
Awning, Johnson & Roml . . . . . . . . . . . . . . . .  , 714, 1 87 inK' Tool Manufacturers for Fifty Years • • •  Bug holde�', B. O. Brandl . . . . . . . . . . . . . . . . 7 1 4 ,�37 W A L W O R T H  M FC C O 
��fiu:

a
��Y�ide�: ri: �!:lt\��;:� : : : : : : : : : : : :  m:��� 1 28 TO 1 36 FEDERAL ST. , B

·
OSTO� :  MASS. 

Band cutter and feeder, J. Bt-·i:ieh . .  " . . .  " .  714, 632 
Basin cover and s('wpr inlet, catch, Jack-

son & Pie rep . , . . . . . . . . . . . . . . . . . . . . . .  714, 1 85 
Rattery depolarizt'l', Lookwood & Banks . •  7 1 4 , 590 
Hearing, hall, J. I'�. Y. Rochester . . . . . . . .  714, 612 
Hparing, centrifugal machine, H. F .  Clinp . . 714, 561 
Hl'aring for whe(�l!'l, oillp!'l!'l, II . C. Tazewel l .  7 1 4 , 533 
Hpat'iIlg's, ete, eolIa I' for !'lhaft, A. Riebe . ,  . .  714,611 
Bl',l eoueh, J .  lIoe,. . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , :l75 
Bt'd, folding, L. K UIl' ,,)· . . . . . . . . . . . . . . . . . .  714,229 
Hp(l, folding, J. A. Lp!'lpprancp . . . . .  , . . . .  714,495 
Bpe-t digging maehiIw, E. & A. Pruvot . . . .  714,518 
Bit·.n·ll' franH' , H. ,,� . FI'L'e-d . . . . . . . . . . . . . .  7 1 4 , 57 1  
Hie.veIl' !'lad(llp eloth, F. J. Schllrmanll . . . . . .  714,245 
Eiml!'r knottillg dl'vieL', automatic, 11' . A. 

Ryth('r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hinoenlar g-las8 , ""a I' I lPr & Feekt'r . . . . .  . 
Botl,\' hra('L' , - .J. P . . \tlUlllS . • . • . . . • • • • • • • • • . .  
Roilt'r fiup ruttlpr, H. O. \Vt'stmal'k . . . . .  . 
BottII' eloHul'P, L. D. Parks . . . . . . . . . . . . .  . 
Bottlt· fillpr, siphon, .T. K. Tul'uj!'lki . . . . .  . 
Hottlp fi lliug' and sto})lwring muchiIH', R. U .  

Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bottlp, non-I'efilluulp, E. )1 . UP Valups . .  
Rottl(>, nursing', A. Rlatin . . . . . . . . . . . . . . .  . 
Rot tIl', nursing-, L. Andpl'SoIl . . . . . . . . . . . . .  . 
Box, ::\1 . A. Oshllrll . . . . . . . . . . . . . . . . . . . . .  . 
HI'ahling- rarriPI' tl'll!'lioll , J. A. Turlll'I' . . .  . 
BJ'omill from hrilH', pxtracting, H. H. Dow. 
HI'IlHh . Hf'rnllhing. J.  B. :Martill . . . . . . . . .  . 
HU('kl( ' , �. I. IIpcht . . . . . . . . . . . . . . . . . . . . .  . 
H1H'kl(' , ha l'lH'sFi, n. F. Gt:'orge . . . . . . . . . . . .  . 
Hu('klp 01' framp, II . .T. Gaismau . . . . . . .  . 
Blll'g'Ia l' alarm or door sig·nal, ,,�. R. ]�dl:'l(,Il , 

1't ' i HSIlt' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
H11Ht lt', H. H. Tu,\·lor . . . . . . . . . . . . . . . . . . . .  . 
Hutton sptting' maehhH', E. B. StimllFion . .  . 
( ' ahiIwt, ki telwll , G. ",V. Harris . . . . . . . . . . .  . 
( ' an ,  Sf'P Air tight ('an. 

7 1 4 , 242 
7 1 4 , :\40 
7 1 4 , 1 24 
7 1 4 , :1 14 
7 1 4 , :�26 
7 1 4 , 2<14 

7 1 4 , :l 1 1 
7 I 4 , :l�8 
71 4, 1 ;1:1 
7 1 4 , 552 
7 1 4 , 5 1 0 

1 2 . ( )5H 
7 1 4, l ()' 1 
7 1 4 , 2 1 ;'  
714, ti79 
7 1 4 . 1 7 1  
7 1 4 , 4 7 1  

GAS O L I N E 

BICYCLE TIRE REP AIRING. - THE 
Mending of Single 1.'ube 'L'ires .-A practical article i l lm·-
�lr:�����
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and tbe use of puncture banLls. 9 UlustratinDs. Con
tained in SUPPLEl\-fKST 1 1  (t • ..!. Price 10 cents. For 
sale y bM llnn & Co. and all newsdealers. 

( i rillrler on the market. 

THE B. F. BARNES 

WATER EMERY 

S\\"lng� H 24x2·hlCh ""h eel. 

1 t  hal'! 110 pUlllp hut a SImple trou�h ulll ' lue-
1:-' arrang-e(\ for l'! l 1 p p i :-· i l 1 �  water to the 
\\" heel. Easil:-' ll1alJipuiale(l  ami \·:t1l1lot 
�et out of (m:er. \\' i l hollt question it i.'1 

he \1 1Ol'!t I'racti\·at :lIJtl llufahle wet tool 
i Jt"tails  0 11  request. 

B. F. BARNES COM PANY, Rockford. Ill. 

T H E  E U R E K A  C L I P  
( ' an f'lo!'lurp, milk, J. C.  HOwt'll . . . . . . . . . .  7 1 4,376 The most useful article ever invented 
('all for bakery or similar products, )1 . .T .  tor the purpose. lndispensable to l�aw-

�uFih . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 . a93 ye! s. Editors • .  Student8, �ankel's, l11sur-
CUllP trash gllthpl'er, ('utter, alld spremlpr, ance Compall ies and bU8in�s� men gen-

sugar, H. B. Gray . . . . . . . . . . . . . • • • . .  7 1 4 475 1 erally. Hook marker amI paper clip. 
('allopy, J. M. & E. E. Tl'mwott . . . . . . . . . .  :!1 4: G5; ��eEj r�0�a��'Al��

t
rn\

h
o
e
x�s

a
gF�oof�:12rC� Cap dosHre, shel�t metal, E. HotI'man . . . . . .  d 4 , ���.{ To be �ad of all bookseller�. stationers Car hrakp, E. rosson . . . . . . . . . . . . . . . . . . . .  7 1 4 , 2  . •  11 and notion dealer�. 1 )1'  by mail on receipt eu r fl'ndf'r, W. B. Collins . . . . . . . . . . . . . . .  7 1 4 , 4:53 of price. Sample card. by mail, free. Man-
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Cal' starter. Trott & Sutphin . . . . . . . . . . . .  7 1 4 , ()2:� --------
('a I', tank, Rog!'rs & Sbotwell . . . . . . . . . . . . . .  714, a97 Oueen Transl·ts and Levels ( ' H I' window roller s('re{'n, F .  A .  Carpenter 7 1 4 . :162 
( ' a l'hm'ptpr, C. I. Temlf'Y . . . . . • . . . . .  + . . . . . .  714,414 
( 'u l'hlll'f'!for, exploRivp motor, g. L. P. Mol'S . 714,597 H igh Grade I nstruments with the Latest I mprovements. ('m'cl :;lprving mnchine, automatic, G .  A .  

� �  1 60  e En- 240 page Math-Armstrong . . . . . . .  : . . . . . . . . . . . . . . . . . . .  7 1 4, u.)� . pag . I THE QUEEN I ematical Cata-( :�t�� , <I I�rl Jl�rC'pI , .earrlTt.�r. �. Leblanc . . . .  7 1 4 , 202 . f.�faTo���� l og u !3  on ap-( .lHk( t lId, R<lpph � ( a. & Spal ks . . . . . . . . . . . . 7 1 4 , 60!l application. _ _ • plicattou. ( 'aJottt'r, M. G. DalllPls . . . . . . . . . . . . . . . . . . . .  7 1 4 , 630 

I S (,,, I I,, vaults, etc. , lining for, D. F. Young- ENGINEERS' AND DRAFTSMEN 'S UPPLIES. 
hloocl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , :\49 , QUEEN & CO Optical and Scientific 

('pllnloid, mounting StOlI('S, t·tc. , in, )1 . H. . ,  Instrument Works, 

• 
Brown . .  : . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 4!I 5 9 Filth Ave ., New York. ' 1 0 1 0  Chestnut St. , Ph i la. ( PI I IPI lt . pastmg, " .  Pprry . . . . . . . . . . . . . . .  7 1 4 , f14 ,  

Chufr RNlt surfaeing ma('hiIw, C .  A.  Stark . .  7 1 4 , 029 
( 'hampaglIP frpp7.(, I', .T. TratIord . . . . . . . . . . . •  714,41 5 
('hlll l .t!"P fpp(l me('hll lli!'lm . .T. Edgar . . . . . . . . . .  7 1 4, 567 
( 'ht ' l l i llt' C'loth cutting' machinp, P. McDoIlald 714, 0-16 
Chut . . amI antomatirulb- oppning or cloRing 

door for air tight chambpl's, S. P. Stevpn-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 6 1 9  

Cig-H I' 0 1' C' ig-an'tte holder, paper rolled, II. n"iRlpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 4,580 BOGART GAS ENGINES Ci!(a .. " maehilw for pl'!'paring It'llf tob,weo 
fot' mallufu('ull'P into, P. H. Erthf'ilpr 714, 289 

Cig-n rdtf' IHlppr, applying cork strips to, G .  
NaRt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 601 

('IH illH for ropPR, strapR, chains, etc, L. 1\1. 
( 'hapman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

( ' 1 ippP!', R. ],� . " �prk . . . . . . . . . . . . . . . . . . . . .  . 
( ' hth'h or f'ollpling", fridion. II . D. Loria . .  
( 'oin dppoRiting apparatuR, G .  F. Lphl'kp . .  
{ 'okt ' OYt'l\S, pte, wall C'onstl'uetion fot', 11 .  

7 1 4, 1 44 
7 1 4 , 54� 
7 1 4 , 209 
7 1 4 , 587 

I{oPlwrR . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 .  H Hi 
('ol in I' fOHndatio1l . A. A. Diptpr . . . . . . . . . . .  7 1 4 , 461 
( 'olumn fill' 3 1'('h i tl 'f't11l'al purpos('R. s.,('t iol1a l  , 

F. A. R1U'IWPl' . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 2[) 1  
Commutator oil gua rd. ,Yo I'� . Dawson . . . . . .  7 1 4, 1 riR 
('om{JHS!'lp�. ('xtpll!'lioll ,  B. E. nOVf' . . . . . . . .  7 1 4 . [)7!) 
( 'ompoRitioIl of mattpr, .T. PoliakotI . . . . . .  7 1 4 , 235 
('ondpll!'lpr for !'It.'um prolwllNl ('ars or Vf'-

hi ... l('!'l, a i l' . Rridson & Bl'ongh . . . . . . . . .  . 
('OllVPl'tt'r, G. (' . ('a rson . . . . . . . . . . . . . . . . . . .  . 
('ol1vprtpl'. f'ol lti l l llOUS, (L C. Carsoll . . . . . . .  . 
('OllV{'I'tt'l's. !'ltarting rotar,\'. ""p". R. Pottf' l' .  
Convp,\'allf'P, }Jusspngpr amI frf'ight, J. H. 

l\larsh . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . .  
Convf'yor, �1 . Rradfipld . . . . . . . . . . . . • • . . . . . .  
Conveyor, B. H. Alvey . . . . . . . . . . . . . . . . .  . 
Conveyor apparatus. M. Bradfield . . . . . • . . • •  
('onvf>,Vor systf"m, H. W. Rlaisdf"ll . • . . . . . .  
('oJlvf'yor!'l, rpvprsing call for pndle-ss, P. B. 

('Iarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
('0011'1'. M. A. Rimmons . . . . . . . . . . . . . . . . .  . 
Cop'\'ing hath . . T. )1. Nicholas . . . . . . . . . . . .  . 
Corset. and gown sta,\" ,  D. P. 1\IeKpnney . . .  . 
Cot. folding'. 1. Rtanle;\" .  . . . . . . . . . . . . . . . . . .  . 
Cotton chopppr and cultivator, ("ombhwd, 

7 1 -t . 44f) 
7 1 � . 44!l 
7 1 � . 4 i) 1  
7 1 4 . �!l5 

7 1 4 , 592 
7 1 4 , 279 
714, 4:12 
7 1 4 , 278 
714, R57 

L. A. �!;II .. r . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 505 
CouC'h rolls, gua rd hOlll'd and cleaner for, 

WiJImott & Lovptt . . . . . . . . . . . . . . . . . . . .  7 1 4 , MR 
('onpling, E. Vog"I . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 266 
('I'eam separator. lOa;\.' & Sehf'id . . . . . . . . . .  7 1 4 . H l4 
Crpmator;\.�, F. L. Df'earip, rpisS11C . . . . . . . .  1 2 . 0fifl 
('ulinary applhwep. "�orley & Snllenbarger . 7 1 4 , 4:':;0 
Cnlinar;\.' ves!'lpl, .Tohnson & Borell . . . . . . . . . .  7 1 4 , 448 
Cultivation apparatus, steam, �-'owler & 

Rpnstpad . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  7 1 4 ,  tl70 
Culthator, .T. E. Gamuliplson . . . • . . . • • . . .  7 1 4, 1 6� 
f'nltlvator, .T. O. LuwI'pnce . . . . . . . . . . . . . . . .  7 1 4 , 4fl3 
CultivatoI', thrf'e row rliRk, ""p". " ..... . Bott . . 7 1 4 . 442 
CHltivu tor tooth, adjm:ttahlf', F. G. Hoa� . .  7 1 4 . 642 
('UI'I'pl lt motors. controlling altpl'nating, C. 

P. Stpinmetz . . . . . . . . . . . . . . . . . . . .  7 1 4 . 4 1 1 7 1 4 , 61 7  
Cll l'rpnts in altprnating s,\'sh'ms, inerf'asing 

thp numher of phaRPs of. A .  G. Davis . .  7 1 4 , 6:18 
CUI'l'pnts, producing multinhasp currents 

from singlt' phasp. A. G .  Davis . . . . . . . .  7 1 4 . 6:19 
Curtain polps. ptc. , mpfll1S for eOllnpeting 

ornampntal hpurls or knobs to, F .  K. 
Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 2:11 

Dt'ntal pnginp handpipee, A .  "1". Schramm, 
et a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 61 � 

Dental furnuf'P, plpctl'kal , Hewptt & Smith 7 1 4 , a7:l 
Df'rrick for louding or unloading vf'ssels, 

N .  E. Port"r . . . . . . . . . . . . . . . . . . . . . . . . . .  714,328 
Derrick for VP!'l!'lPl!'l. eoul .  Eliusen & Nelson 714, 465 
Detector bar din, .1 . P. ('oleman . . . . . . . . . .  714,36.5 
Dptonator, J. 'Y. Fowlpl' . . . . . . . . . . . . . . . . . .  714, 469 
DisE'asf's by vacnum and air prf'ssure, ap-

paratus for treating, R. Watson . . . . . . . .  714,342 

Double Cylinder, 5O !l. p 
and npward to 500. 

FARRAR &. TREFTS, 
Steam Engine &. 
Boiler Works . . . .  

'i4 to 56 Perry Street, 
BUFFALO. N. Y. 

Ca/alol}ue an Application 

Second Hand Gas and Gasoline Engines 
��nke��viS�ti!n!�yP::\;�ni·� :�;r����nOl���\!�t;U!r;::lt!�;.· Pyo�: needs in Gas or Gasoline EngInes we keep. 
CALLESON MOTOR CO .• 2 7 1  West 51 . ,  New York. 

GASOLINE AUTOMOBILES. - V ALU-
able illustrated articles on the above subject containin

� 
�

a
J'&::i�\1."E�fT ��s�j'i'ljl'J!'1�,

e
�:"i'!19'M'���

n
�n. 

Price 10 cents eacb. For sale by Mnnn & Co. and all 
newsde.lers. 

• v: IN ALL YOUR .. re • OU V,0ERTAKINGS'l 
CP._-ess&- Would �ou exert U...... ."J a. maglc In.O.Uence 

over others. cure diseases without drugs, acquire 
a. marvelous memory, a magne�ic per80nalitl. a 
tine physique ? Our new 

FREE BOOK 
is full of starthng secrets never before revealed. 
{t enables you to know at a glance the secret 
Dature�. talents and weaknesses of others. You 
can gratify your highestambltlODs,makemoney 
easily and become a veritable leader of men, if 
you will follow its teachings. Write for it 
to-day. Send no money, W. free. Address . 

tJolumbla Sclentiflo AcaclemJ. Dept 193 L. 
1931 Broadway, New York City. 

Disk cutter, J. Brooks . • • • • • • • • • • • • • • • • • • •  
Display box, H. Wertz . • • . . . . . . • . . • • . • . • . .  
Display tray and case, E. F. Winters . . . .  
Distilling apparatus, liquor, J. C. Bertsch . .  
Door check, C. }!-'. Sullivan . . . . . . . . . . . . . . .  . 
Draft regulating mechanism, automatic, I .  

714,359 
714,544 
7 1 4 , 42 7  
714, 4:.18 
714,255 

P. Taggart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,259 
Drill, spe Racbet drill. 
Drying humid material, apparatus for, A. 

Hulllard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,487 
Dye and making same, orange brown sulfur, 

Weinberg & Lange . . . . . . . . . . . . . . . . . . . .  714,542 
Electric currents, increasing the number of 

phases of, A. G. Davis . . . . . . . . . . . . . .  7 1 4 , 637 
Electric cut out, H. N. Potter . . . . . . . . . . . .  7 1 4 , 607 
Electric distribution system, H. W. Buck . .  7 1 4 , 360 
Electric machine regulating device, dynamo, 

C. W. Kragb . . . . . . . . . . . . . . . . . . . . . . . .  714, 382 
glectrlc swlteb, N. Marsball . . . . . . . . . . . . .  714,593 
Electric switches or current breakers, trip-

ping, J. D.  Hilliard, Jr . . . . . . . . . . . . . . . .  714, 181 
Electrical distribution, phase IDodifier and 

system of, A. G .  Davis . . . . . . . . . . . . . .  714,156 
Electrical distribution system, A. G. Davis, 

714, 154, 714,155 
Electrical rec" ptucle, P. H. �'Ieldlng . 714,290 714,291 
Electrode for a rc lamps, composite, A. Blon-

del . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,277' 
Electrolytic cell, M. C. Ryplnskl . . . . . . . .  714,400 
Electromagnet, polarizpd, L. C'erebotan1 . .  714, 452 
Elevator operating mechanism, Churchill & 

ChrlstiRnsen . . . . . . . . . . . . . . . . . . . . . . . . . . .  714, 147 
Elevator or storagf' hin constru('tion, Clpv{'-

land & Stahr . . . . . . . . . . . . . . . . . . . . . . . .  714, 363 
Elevator \Vf'll door, W. A. CrOs!'l . . . . . . . . . .  7 1 4 , 153 
Embroidering muchinp, A & J. B. Bastip. . .  714, 129 
Engine reversing gf'ar, steam, L. D. Eppf'r-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714, 368 
Envelop, W. S. Harrison . . . . . . . . . . . . . . . . . .  714, 179 
Evaporating apparatus, vaellllID, C .  Ordway 714,513 
Exerrispr, M. DufInpI' . . . . . . . . . . . . . . . . . . . . . .  714, 463 
Exercising apparatus for straightpiling the 

legs, }1-'. Lungpl . . . . . . . . . . . . . . . . . . . . . . . .  714,a09 
Exploslvp enghH', ��. Lagonttp . . . . . . . . . . .  7 1 4 , 492 
I'�,\"{'lpt, E. I\.PlllpHhall . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 191 
Fustf'lIing insPl'ting mu('hhlP, I·�.  'I'.  I'�I'l'pmUIl 714,572 
FHlH'f't for tIisppnsing bpvt'ragps and filling 

sll,hon bnttl"s, J. �'. Doyl" . . . . . . . . . . . .  7 1 4,161 
l<'eed rt�gulator, boilpr, O. I�� . & I�. ]�. Clark 7 1 4 , 148 
Fepdpr, ho.n�r, N. .J. 'Vood . . . . . . . . . . . . . .  7 1 4 , 549 
}1-'eedpl', "Itoek, J.  P. Hnwlllukpl' . . . . . . . . . . . . 7 1 4 , 5G7 
��PIlCP post IH'uep, E. Lovp . . . . . . . . . . . . . . . .  7 1 4, 644 
I�\'IH'n post, mt·tnl, T. npprhowt'r . . . . . . . .  7 1 4 , 275 
FPllC'P post�, muebhlP fol' molding ('OIH'I

·
ptt'. 

('. H. I1ut('hingR . . . . . . . . . . . . . . . . . . . . .  . 
Ft'IH+P, ,,'h'p, .T. Ilal'ris . . . . . . . . . . . . . . . . . . .  . 
FPIU'P win' tightpnpr, C. ,Yo Honglawl . .  
Fprtiliz(>r (listrihutpl', l�. C .  Smith . . . . . . .  . 
Fllwr mu('h i lH's, ('U ttt.' l' IH'ad for WOO() , 1 .  

" r . 1100v('1' . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Filtpl' Pl'('ss, F. S. ( ;u�- . . . . . . . . . . . . . . . . .  . 
Firpplaep, )f. .J. Rohhins . . . . . . . . . . . . . . .  . 
Fi 1'l'1'll1c(' tlxtm'p, ,Yo A. POS(,;\.· . . . . . . . . .  . 
Fi rplH'oof window, L. ]). RiPl'sueh . . . . . . .  . 
Folding hox, K L. Brown . . . . . . . . . . . . . . .  . 
I'�oldillg ('hu i l', (' randall & \Yood . . . . . . . . .  . 
Fl'Illlll' joint, Sag-PI' & Gl'('(·n . . . . . . . . . . . . .  . 
FUI'Il : \ ('P l)ottom Ulld muking a IH I  l'l'pu iri l lg-

7 1 4 , I R4 
7 1 -t, 1 7S 
7 1 1 , :11 )2 
7 1 4 , fl27 

7 1 4. 1 H2 
7 1 4 , I H 
7 1 4 . 241 
7 1 -t , !) 1 7 
7 1 � . 1 �1 
7 1 4, 1 :18 
7 1 4 , r.02 
7 1 4 , 402 

"'amp, ,J. ])nllfol'<1 . . . . . . . . . . . . . . . . . . . .  7 1 ·l .rlG5 
FUl'nitul'P n<l.fllRting df'vtp(" I" . L. Burrif' . . . .  7 1 4 , 1 77 
( � H I'nH' l I t fa�t�' l Iing, )1. )1 . �l('(j rHth . . . . . . . .  7 1 4 . :mO 
Ga l'nH'llt !'lnpport, B. I I .  R('ott . . . . . . . . . . . .  7 1 -t . 4t)() 
(;I\S Inn'I I t' I' , Ruft't.\' ,  L. F. Du('kt'I' . . . . . . . .  7 1 4 , l H2  
G u s  1 1111']1( > 1' :"lafpt.," hy IWSS ut'vf(''', .J. Yuil-

lant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
fla:"l  f'lli'(·k .  :HUlH�tuhlp, �I. n. COlllpton . . . . .  . 
( ; H�  gPIWl'H tOI' . H ('pt,\'h'w', E. R. Allg-pll . . .  . 
( ;us gt'IH' l'a tor, u C'ptylt' I l t ' , X. A. RPllst I'OIll . .  
(;U8  gPIH'I'U tor, uept,\'ll ' IH', F. )1 . )1001'(> 

7 1 ·L2fi:) 
7 H . -tr.-l 
7 1 4 . 1 2;) 
7 1 4 , 2:lH 

7 1 4, � I H, 7 1 4 , :1 1 9  
Gus gt'w'ru tOI', nept,Ylt'nl', I I .  1,-il1sPY, pt ul 7 1 4 , 4{)O 
(;a� l'Pgul:ttOI'. G .  A.  Bl'u('hhauspn . . . . . . . .  7 1 4 , 1 36 
( ;att', SPP "�a tpr gatt'. 
nt-n r, eh:lIlgpnhle spf't'd, A .  C .  LiJl(lgl'en . .  7 1 4 , 496 
Gpal' for motor cars, tools, ptc. , varlnbl .. 

spppd and I'Pvel'sing, .J . E.  �IPllIwssipr 7 1 4 , 504 
Glu!'ls cnttPl" S hoard, A. T. White-houst' . . . .  7 1 4 , 545 
Glus8 mplting alld mold ('hurging apparatus, 

Bridgpwatpl' & Halt';\.· . . . . . . . . . . . . . . . .  7 1 4 , 558 
Glusswa l'P, m.achine for making hollow, G. 

C .  Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , �mG 
( ; }uzipr' s point, T. N. Parkf'r . . . . . . . . . . .  7 1 4 , 5 1 6  
Grading and scraping machinf', road, ,,"'. S. 

Pa!<et . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , �25 
Grain f'lf'vator. Lpvy & Anderson . . . . . . . . . .  7 1 4 , 20� 

Dr. Deimel 
Underwear 

The Dr. Deimel Linen U nder-

wear means warmth, protec

tion, and health to every one

young and old-it is the best 

that money can buy. 

Wear i t  this winter as a 

safeguard against the 

cold-catchi ng habit. 

For catalogue and 
samples of material 

ado ress 

The Dehnel Linen -Mesh Co., 
Dept. J. 42-491 Broadway, N. Y. 

SAN FUANCISCO, CAL., 111 Montgomery �t. 
WASHINGTON, D. C., 728 Fifteenth St., N. W. 
BROOKLYN, MO l1'ulton St.. 
fg:Z���{v.CS.�ENG .. 83 S��,;.;t ���i[3':cflt 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 1 1 0  volt 
p-lectric circuit!'! for small furnace work. By N. Monroe 
Hopkins. 'I'b is valuable article is accompanied by de
tailed working drawings on a laTge scaJe, ancJ the fur
na�e can be m; ;de by uny amateur who is versed in the 
use of t (lOIH. 'I'h ifl Hrticle is contained in SCIENTIFIC 
�6�Ei;\�i; t�:��I�'i'������Hr�rla��:;, :�

e
Y��k

c
�Yl;: 

or by any bookse1!er or newsdealer 

PAL .... -.... .-....... .i 

2 and 4 CYCLE 
ar� no experiment, a� ttey 
are in f"u('cesst1ll operation 
in all parts of the world. 

I .. uuncl1es in stock. 
Send for Catalogue. 

PA I.]IER B R O �., 
Cos Cob. Conn. 

]<'OR 
G U N S M IT H S .  TOOL 
MAKERS,  EX P E R I ·  
MENTAL & R E PA I R  
WO R K ,  ETC. 
From 9-in. to 13· in. swing. 
Arrane.ed for Steam or 
Foot Power, Velocipede 
or Stand-Up 'I'reRdle. 

Send jor Catalogue. ;;.:J�����!� W. F. & J N O . BARNES CO. Est:thlil'!hed 11172. 
1999 Ruhy �t..  Ron:FO!W, ILL. 

Grass or gruin f'uttpr, T. ��. McDonald . . . .  714,222 I N DUCTION Grip wrpurh, automatiC', .J. R .  Cogan . . . . . .  714, 364 
Hall' pin, T. ('. AII.·n . . . . . . . . . . . . . . . . . . . .  7 1 4 , 43 1  
Hammf'l', pllPl1mati(', .T. T. McGrath . . . . . . .  7 1 4, �21 
Hammo('k framp or support, W. AUgUStll!'l . 7 1 4 , 554 
Hammof'k support. D. F. Younghlood .- . . . . .  7 1 4 , :{48 
Handling mah'l'inl in hulk, apparatus for, 

P. B. Cla rk" . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4, 1 50 
HarJlf'sH eOllllPetioIl for neck yokps, J. l<�. 

CO I LS for experi-
ments in X rays and 
other electrical work. 

BUne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4, 1 �4 pr Catalogue Free. Harrow, rottlr,\", II. I" . ,Tul's . . . . . . . . . . . . . . .  7 1 4 , :�7S I HarvPHt"I' cor<l carrlpr, self·blndlng, J. A. E .  S .  R IT C H I E  & SONS B ROOKL INE ,  M ASS 
Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 . 407 I 

M:;. ���·�·i�;·.'·' el�:�a:�;I . L�('Y.T��;)i)� : : : : : : : : : :  m:�g� VELOCI'l'Y OF ICE BOATS.-A COL
Hpllting uppU l'atlH�. I(Plllwdy & Cushing . . . .  7 1 4. 1 {)2 ��'i.tlign
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(
'l� . Ci..n�i)p�t��(:�l� : :  : : : :  +�! :��� Bouts, demOll!;trating how arct why it is that these craft 

Hod, .T. Dort�Y . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 287 ��!ie
f
dU�r{h \���p\��ai��;ldht������Ot�l�t�W:�' ii��t Hoisting and ('Onvt'yill� apparutns, ,V. l\!c- ENTIFIC Al\IEH.I('AN �UPPLEl\IENT, No. 214. Price 10 Into!'lh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 . 224 cents. To be had at this office and from all newsdealers. 

HorSt-shop, A. F. I,prnK . . . . . . . . . . . . . . . . . . .  7 1 4 , :�80 

}��=� ';�:::�;�:::�g, .J i /\;��;·�)�
nt, 

. .
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flosp, mptallir Kpil'al, I·�. "�itzpmHnIl . . . . . .  7 1 4 , 42!l 
nO!'l" protpf'tol', ruilway tra('k, II . II. ArIlold 7 1 4. 1 21"; 
Host' 1'<lC'k, C. "'right . . . . . . . . . . . . . . . . . . . .  7 1 4 , 02 l'\  
Hosp RUP1)Ol'tpl' hook, ::\1 . B. Jlnmmolld . . . . . .  7 1 4, aO O  
Hot air u lHl gas pnghw, comhination, C. A.  

ATHit'rHon pt al . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , :153 
Hot air and gUR pnginp, comhhlPd, C. A. 

Allrlt'rson pt u 1 . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hot watpt· hf'8tf'r, O. Loh .. l .  . . . . . . . . . . . .  . 
lee ('l'Pum uisbpl'. \V . . J. Rolland . . . . . . . . .  . 
Icp making mnrhhlP, R. F. Lpal'twd . . . . .  . 
Iced goods, dl'iPl' for hakpl'Y or similar, 11�. 

7 1 4 , �i)2 
7 1 4 , 588 
7 1 4 , 440 
7 1 4, 494 

L. Wetzt'l . . . . . . . . . . . . . . . . . . . . . . . . . . .  714, 420 
Ioing frame truck, �'. L. Wetzel . . . . . . . . . .  714,41 7 
Icing or coating of baking products, ma

cblne for faellitnting the, F. 1. .  Wptzel 7 1 4, 419 
Icing or coating of ('akps. his('uits, etc . ,  

apparatus for  facilitating the, F. L .  
""P"ptzcl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Incubator, I. 1\Iorrow . . . . . . . . . . . . . . . . . . . . .  . 
Indu('tion motor, C. P. Steinmetz . . . . . . . . .  . 
Injector, R. D. & J. C. Metcalfe . . . . . . .  . 
Intprnnl comhustion PllgitH'", C. I1pndricks . .  
I ron and stppI, apparatllR for the munll-

fa('ture of. G . •  T. Rnplus . . . . . . . . . . . . . .  7 1 4 , R1 0 
Iron shpa l's, cold, .T. C. Burg-PHR . . . . . . . . . . . .  714, a61 
Jail�, intprloeking hal' grating for, D. I�� . 

Youngblood . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , :150 
Joint or pivotal ('onnp('tion for rlonblf' 

armed tools or applianC'Ps, H .  Malig-non 7 1 4 . 2 1 1 

is attained only in the 
TABER ROTARY PUMPS 

Lathe Chucks, Geared 
Combination Lathe Chucks. Plain Universal Lathe 
Chucks. Ind�"Rendent Lathe Chucks. Made b'y_ 
Westcott Chuck Co., Oneida, N. Y., U .  S. A .  
Ask j o r  catalogue i n  Engltsh. F1'encll, Spanish or Germ.an. 

FIRST PR1Zl£ AT UOLTTMBIAK EXPOSITTON. },",93. 
�nlttillg m.,.hine stop motion, I" . S. Forry . 7 1 4 , !�R 

I 
A R MST

. 

R O N G ' S  No.  0 T H R E A D I N G  MAC H I N E  Knob atta<>llmpnt. R .  Fadpl' . . . . . . . . . . . . . . .  7 1 4, ... 66 
I{mlf'klf' pins, ston bloek for brokf'n or Can be attached to bench or post. headless, G. Taggart . . . . .  + . . . . . . . . . .  7 1 4 . 258 Deshmed for tbreading the 
t:�f�g ��Ok�' A .

H
���·

a
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i
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f
H��It�o ���ed°:' 

Lacing hook. F.. J{pmp!'lhall . . . . . . . . . . . . . .  7 1 -t- . fl4:1 one tor pipe � to 1 inch ; the 
Lamp ('himnf'Y attnehnlPnt. A. T. Osbron . .  7 1 4.;,)1 4 ?��l�sit�� 

pi
b�e�� ;{;e 

2 ����r:r Lamp ('on. arC', ,,". n. Northal1 . . . . . . . . . .  7 1 4, 226 Armstrong adju�table dies. Oth-Lamp, · gus. T. Bl'ahRon . . . . . . . . . . . . . . . . . . .  7 1 4 . 44,4: er attractive features. Send for Lamp, in('andpsC'pnt e:UR. T. Bruhson . . . . . . .  7 1 4 , 44� p�rticu1ars The Armstroua-Lamp, incHndflscpnt hydrocarhon, G.  Galkin 7 1 4 . 472 Mfg. Co.; 139 Centre Street, Lamp lionicl If'v('l indi('n tor. W. R . •  Teavons 7 1 4 . :177 New York. Bridgeport. Conn. Lamp, Si,:rllUl , (' . H. DrN�sP1 . . . . . . . . . . . . . .  7 1 4 , !'i(i4 
Lamp Rockpt. P. H. �'Ipldlng . . . . . . . . . . . .  7 1 4 , 292 
Lightning arr(-'stl'r, ,T. F.. Cordovpz . . . . . . . .  7 1 4 , 45ri 
Liquid coolhu! hoxps, m('nnH for supporting 

pi llf' ('oils fOT", A.  F. Mf'yer . . . . . . . . . .  7 1 4 , 2 1 � 
1.ist('r, s111ky, n. Engplmann . . . . . . . . . . . . . .  71 4,288 
LoC'k!'l. :-;Pfl RUHh lork. 
Lock , DuHon & Cross . . . . . . . . . . . . . . . . . . .  7 1 4 , 45R 
Loom Ilositivp Rhntth� motion . F.  S.  Gahle 7 1 4, 2!l4 
Loom shtltt1t�, I(� . g. Rhf'l tprs . . . . . . . . . . . . .  7 1 4 , 40R 
Loom shutt1p motion. ,J. A. Gpnrlron . . . . . .  7 1 4 , l 6..Q 
Loom wf'ft I't'plf'nishing mf'chanism, Baker 

& Kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,274 
Lubri(,::I ting 8xlf' bearings, means for. J. 

Abbott . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  

/"ii-:'-� .. '. � (1 1 2=inch Pipe Cllt off and 
- Threaded wil  h ca s e  hy o n e  � man and a 

I " . rC"Fij\. .. F O R B E S  
c \::i)! 'Ii'" , :\��'� p�m�J��izc� II§�.q)��y -� .. _..  easy. ,scncl fur ('f1 f(./ I()�r / l (, ·  

,I e' C H I N E  "' n .  : 10 .  T H E  C U RT IS  & C U RT I S  C O  . .  
l ( ; l l l '..:' ! , l l . ; � i ll . I '; . ,\:. 1 .  6 G a r<if' n S1  . .  B r i d g e p o l't . C 0 I1 1 1  
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CHRISTMAS 
DIAMONDS 

On CrediL 
The '5 or ,lO which you would pay 

for a cheap and trashy gift for the 
loved one's Christmas, would make 
the first paymellt on, and secure the 
immed iate delivery of a beautiful 
Diamond rin g, brooch, locket, ear
rings, stu d ,  scarf pin, cuff butitons, 
watch or other article selected from 
our mil lion dollar stock . A Diamond 
is a Kift that will last foreyer and 
every day be a well-spring of delight 
to the wearer, and a perpetual 
reminder of the giver and his gene .. 
roaity. 

H O W  TO DO IT. Send for 
our handsome, new illustrated Cata
logue which shows thousands of 
beautiful thiD�S for Christmas-all 
goods being reproduced by photo
grapb-seJec' what you like and we 
w i l l  send it to your home, place of 
business or Express office, where YOll 
may examine it critically. It you 
l i k e  it and want to keep it, pay one
fifth of t.he price and send us the 
balance in eight equal monthly 
payments. 

REllEMBER. W. pay all 
Ex press charges, give a written guar
antee with every Diamond j make 
Hheral exchanges, aUowinl!" the full 
price paid in exchange for other 
goods or a larger Diamond, or cheer
fully refund all that YOIl have paid, 
if  the goods are not entirely satis
factory. 

IT 18 SAFE to send us money 
with order, but yon llced not pay a 
penny until you get the goods if you 
prefer not to do so. W €I are the 
largest house in the world i n  our line 
of business and one of the oldest
Established in 1858. Our references 
are any bank in America. For in
stance : Ask you� loca.l bank how 
we are rated in Du"n's or Bradstreet'li 
book of commercial ratings. You 
w i l l  be told that we stand at the 
top in credit. promptness and re
sponsibility. 

A l l  you need to do Is to make a 
selection, and enjoy all of the ad
'vantages of our Liberal Vredlt 
System. There Is nothing dis
agreeable to he anticipated, no pub
licity, delay, security, interest, or 
ill fact anything that you would not 
experience in shopping at your home 
store. Our catalogue explains every 
feature of our system , terms, goods 
and prices; is a work of an and 
worth its weight in gold to any 
Christmas purchaser. A post&! card 

...A''f1!Il'IIIo...:!l. today will fetch it. 
TO CASH RUYERS. If you 

want to buy a Diamond for cash, we 
will allow you a discountof eight per 
cent. Wear it one year or less, then 
if you wish, bring it back and get 
spot cash for all you paid-less ten 
per cent. the reasonable cost of doing 
business. For instance: suppose you 
buy a fifty dollar Diamond and wear 
i t one year. you could then send or 
bring it hack and ge't45 in cash. Ii 
will thus cost you but t5 to wear a 
splendid Diamond a whole year, or 
less than tcn cents per week. This 
i s  only one of the many uni que Bnd 
liberal inno' .. ations originated by us 
in selling d i amonds to distant cus� 
tomers. We make every transaction 
pleasant. satisfactory and absolutelY 
safe, for we will cheerfully refund 
any money sent us, if goods Bre noi 
exactly what you desire. 

Write today for our catalogue, or 
tell us what you would like to have 
us send for your examination. There 
is no time to lose, for 'Yery soon we 
will be overwhelmed with rush 
Christmas orders from every Corner 

country. Do not waii Until 
rush beginS. 

Diamond Importers and Manufacturing Jewelers, 
Dept. 4-8 9:31, 94, 96 and 98 ,state ,street, 

Chicago, III. , U. ,s. A. 
Opposite Ma.rshall Field & Co. 

Overcoat $2.00 
Short Box Overcoat adapted for 
wet and dry weather. Made 
from the famous waterproof 
cloth. Write for sample. 

DELAWARE RVBBER CO. 

Dept . 1 5 , 6 3 1  Market St . ,  
PH I LADELPHIA, PA 

JUST READY. 

DIES 
THE IR  CONSTRUCTION AND USE 

For the Modem Working of 
Sheet Metals. 

By J OSEPH V. W O O DWORTH 

This book is n. com pl ete tr2arise on the �uhject 
!l.nd the most comore b eusive and exhau�tive ODe in 

�:!��r�;l
e���. �;:;�k 

ol7eri;b�� �b (li���:����
a

!n��t�nf�t� 
t<nJmaker or metal.workillg mechanie can aff"ord to be 
w i t b out. 

D i es, press tlxturp� and dpvices from the si mplest 
to t h e  must intricate in modprn use. are s h own, and 
their construction and use debcrihed i n  a clear. pract i 
cal manner, su that a l l  gradp8 o f  metal-working me
chanics will be able to understand thuroughly Iww to 
design, constr uct u(!d use them, for the production of 
the enliles� var iety of s h eet�rneta] artwl{'s now in daily 
u�e. 

Many of the dies d ef:cribed I n  t.his bOOk. were de
sl/lned and con�tructed by the author per�onally. other8 
nnder his personal !Supervis ion, While others were con
structed and used in the presf'I rooms of some of the 
larj;n�st sheet-metal gOOds establIshments a n d  machine 
shops in the United Stat.es. A number of the dies, 
predS fixtures and deVICes. wh i c h  form a part of this 
book .  have been selected from over 150 publis h ed 
articles. which were contributed by the author to the 
columns of the .. A merican M aC h inist." . .  M achinery " 
and the " A ge of Steel," under his own I arne. 

No obsolete d I e, press fl xture or device bas found a 
pl ace in t h i s  book ; every engraving between i t s  covers 
represents the highest that has been attail1f'd in the 
d evelopment of each type desClibp.d , The ljescri ptions 
of their construction and use win enahle the practical 
man to adapt t h em for facilitating. duplicating and ex
pediting the prod uction of sheet-metal articles aT, the 
minimu m of cost and labor. 

��fK�������;,�����1Ji���:;'�:�:�� 
1.8t, Toolmaker or Appnni1ce, �hould have 
this book. 

Octavo. Cloth. Very Fully Illustrated. 

Price $3.00 Postpaid. 

M U N N  & CO. , Pub l i shers, 36 1 Broadway, New York 

Scientific America.n 

Lubricator cup, E. L. Rampazzl . . . . . . . . . . 714, 329 
Mall box, C. H. Shuttleworth . . . . . . . . . . . . 714, 409 
Mail distributing case, adjustable, H. F. 

W. Mohr . . • • . . .  : . _  . . . . . . . . . . . . . . . . . . 714,220 
:Mandrel or chuck, expansible, J. H. Bryan 714, 448 
"Measuring device, counter. J. C .  W. Meyer 714,2 1 9  
Measuring instrument, electrical, C .  W. At� 

kill�OIl • • • • • • • • • •  _ • • • • • • • • • • • • • • • • • • • • •  714, 127 
Metal, treatilJg, G. C .  Carson . . . . . . . . . _ . . 714,4UO 
�l(>tal wheels, making, J. F.  Steward . _ . . 714,253 
�Iptals from solutions containing same, ap-

paratus for separating, S.  T.  l\IufHy . . 714,598 
7\Jetals from solutions containing same, pre-

cipitating, S .  T. Mumy . . . . . . . . . . . . . . 714,5f)9 
�Ietal1ic tube, flexible, C.  Rudolph . . . . . . . . 714, a3� 
:\Ietallurgical product or alloy, J. Stevenson, 

.rr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,618 
Milk, aerating and preserving, R. G. Nash . . 714,510 
)/ilk cooler, Daniel & Shackelford . . . . . . . . 714. 459 
�Iilling car cage, W. Towers . . . . . . . . . . . . . .  714, 262 
�Iirror, toilet, E. M. Gover . . • • . . . • . . . • . .  714,297 
�Iixillg tank, J.  F. Lybrink . . . . . . . . . . . . . . 714,315 
lIolstening and closing envelopes, etc.,  ap-

paratus for,  J.  R, Turner . . . . . . . . . . . . 714,624 
::.\lold, \V. F. J. Lutz . . . . . . . . . . . . . . . . . . . . 71-!, ;;�m 
�lold , A. A. Clark . . . . . . . . . . . . . . . . . . . . . . . 714. 560 
Molder's flask, F. Lips . . . . . . . . . . . . . . . . . . . .  714,207 
�Moldillg ma('hilll', Day & Ande rson . . . . . . . 714, 285 
Mop wringer, 'V. ",V, M. Hickey . . . . . . . . . . . 714, 374 
Motor regulation, R. T. Lozier . . . . . . . . . . . . 714,210 
Motor starting device, induction, A .  H. 

Ahell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,351 
:\10\18e trup, R, Chasse . . . . . . . . •  _ . . . . . . . 714, 281 
)lnfHe furnacf', E. GeHle . . . . . . . . . . . . . . . . . .  714, 473 
Muffler, exhaust, W. Barber . . . . . . . . . . . . . . 714,128 
Music chal·t, C.  T. :\Ieredith . . . . . . . . . . . . . . 714,316 
N a viga ting or surveying instrum(>n t, .T. B. 

Blish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714, 276 
:-leek forming tool, K HolIman . . . . . . . . . . 714,304 
X i tro compounds, reducing a romatic, E. 

Wirth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714, 428 
Oil burner. PfellIer & Rtaples . . . . . . . . . . . . . .  714, 394 
Oil burner, crude, 1\1, A. Fesler . . . . . . . . . . . . 714. 467 
Oiler, car journal, }oJ. Arm strong , . . . . . . . . . 7 1 4 , 272 
Oiling device, automatic, G. ",V. Thurston . . 714, 337 
Opera chair, .J. A, "'Vilkinsoll . . . . . . . . . . . . . . 714, 547 
Ore conct'ntl'ator, dry, H.  l\I, Sutton et aI. 714, 257 
Ore conveying surface for elE'ctrical sep-

arators, H. :\1 . Sutton E't a1 . . . . . . . . . .  714, 649 
Ore roasting furnace, T. Edwards . . . . . . . .  714, 464 
Ores, magnetically and statically treating, 

H. 111. Sutton et al . . . . . . . . . . . . . . .. . . . . .  714. 256 
Outlet box, E. W. Muller . . . . . . . . . . . . . . . . 714,600 
Oven attachment, D. M. Wallace . . . . . . . . . . 714, 537 
Oven, bake, C.  Kleinknecht . . . . . . . . . . . . . 714,491 
Oxalates, making, A. Wiens . . . . . . . : . . . . . .  714, 347 
Pail and cooker, combined dinner, J. T. Bluff 714,6:-l3 
Pall or package lining, J. A. McBrlde . . . . 714.320 
Paper clip or fastener, O.  Mussinan . . . . . . 714,388 
Paper feeding or other machines, automatic 

stop mechanism for, G. R. W!11lams . . . . 714, 423 
Paper maker's stuff chest, F. W. McKenney 714, 391 
Paper pail, W. G. Haas, reissue . . . . . . . . . .  12,060 
Paper pulp, bleaching, R. C. Menzies . . . . . .  714,216 
Paper, toilet. W. 111. Davis . . . . . . . . . . . . . . .  714.652 
Parer and corer, fruit, G. Laws . . . . . . . . . . . . 714,310 
Peat briquE'ts, producing, G. Ha rtmann . . 714,578 
Pen, fountain, A.  T. Cross . . . . . . . . . . . . . . . . 714, 283 
Pen, pencil, etc. , holder, C. F. Walter . .  714,538 
Phonograph horn or megaphone, collapSible, 

J. E. Storms, Jr . . . . . . . . . . . . . . . . . . . . . .  714,620 
Phosphate and making same, J. Reese . . . . . .  714, 331 
Photographic Ught screen, E. F. Beckwith . 714, 356 
Photographic printing frame, C. H. Stevens 714,413 
Photographic purposes, copy holder for, H. 

R. Schoonover . . . . . . . . . . . . . . . . . . . . . . . . 714,334 
Piano players to pianos, device for fastening, 

J. H.  Chase . . . . . . . . . . . . . . . . . . . . . . . . . . 714, 635 
Pin. See Hair pin. 
Pipe coupling. C .  Vandall . . . . . . . . . . . . . . . . 714,625 
Pipe wrench, W. H. Rawe . . . . . . . . . . . . . . 714, 610 
Planter lister attacbment, I. J.  Kaar . . . . 714.308 
Plumbing and leveling device, P. M.  Olsen 714. 324 
Plunger mechanism, G.  T. Cooley . . . . . . . . 714, 152 
Pneumatic elevator and weigher, Bradford 

& H!l1eary . . . . . . . . . . . . . . . . . . . . . . . . . . 714, 358 
Pole, meta1lic, M.  Ferguson . . . . . . . . . . . . . . 714, 568 
Polishing cylinders, paper fastening for, 

F. E. Schmitt . . . : . . . . . . . . . . . . . . . . . . . .  7 1 4 , 244 
Post cap, L. Lane . . . . . . . . . . . . . . . . . . . . . .  714, 1 99 
Power device, D. Lubin . . . . . . . . . . . . . . . . .  714,313 
Printing press platens, device for delivering 

paper to, W. G.  Johnston . . . . . . . . . . . . 714, 489 
Propeller sbaft reversing gear, A.  L. Kull . 714, 197 
Protective system, A.  H.  Armstrong . . . . . . 714,355 
Pulley covering machine, G .  M. Blr1lng . . . . 714.556 
Pump, A. W .  Weaver . . . . . . . . . . . . . . . . . . . . 714,416 
Pump valves, actuating liquid, G. B. 

Petsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714,604 
Pump valves. apparatus for actuating liquid, 

G. B. Petsche . . . . . . . . . . . . . . . . . . . . . . . . 714,603 
Punching hag support, H.  D. Crippen , . . .  714, 456 
Punching bag support, G .  S.  Maxwell . . . . 714,500 
Punching ma('hinp, J. Sadowsky . . . . . . . . . . 7 1 4 , 401 
PllIwhing tool, hydraulic, C.  Wigtel . . . . . .  714,54G 
Puzzle. G. O.  Willey . . . . . . . . . . . . . . . . . . . 714.421 
Rail joint,  L. �'. Sebodde . . . . . . . . . . . . . . . . 714,405 
Rails of tramway or railway lines, method 

of and IDP8ns for the fixation of track, 
W. J. Foot . . . . . . . . . . . . . . . . . . . . . . . . . . 714, 1 67 

Railway safpty guard, W. Morsehead . . . .  714, 507 
Railway signal, J.  A. Guinn . . . . . . . . . . . . . .  714. 1 n  
Railway Signaling apparatus, M. D .  Moore 714. 595 
Railway swltcb. A. C. Cambridge . . . . . . . . 7 l 4 , 1 42 
Railway switch , street, Roberts & Mann . . -; 1 4,240 
Railway tie, J. E. york . . . . . . . . . . . . . . . . . .  7l4,270 
Railway tie, J.  Bryne . . . . . . . . . . . . . . . . . . . . 714, 559 
Railway track joints, graduated reinforced 

arched angle bar for, G.  H .  Williams . . 714,422 
Railways, protector for third rails of elec� 

tric, H.  Brooks . . . . . . . . . . . . . . . . . . . . . . 7 1 4 , 446 
Railway electric motor cooling system, Mail� 

loux & Gotshall . . . . . . . . . . . . . .  714, 497, 714,498 
Range, cooking, H. J.  Mathias . . . . . . . . . . . .  7 1 4 , 645 
Runge finder, C ,  A. Trotter . . . . . . . ." . . . . . .  714, 363 
Rapid t!"Rnsit line, el{'vatE'd, I .  H.  Finchum 714,293 
Ratchet dr!l1, H. & M. Bennosche . . . . . . . .  714, 437 
Rn t<>het wrp]wb, F. F. Landis . . . . . . . . . . . .  714, 586 
Razor guard, Rchrel!>er & Klier . . . . . . . . . . 714,524 
Razor stropping ma{'hine, W .  Tapp . . . . . . . . 714,f122 
Rf'gpnprativp systpm, A. G. Davis . . . . . . . . 7 1 4 , 1 57 
Regent'rative s.'{stem, 1\1. T. A. I{uhierschky 7 1 4 , 1 96 
R"in guide. H. N. Martin . . . . . . . . . . . . . . . .  714,214 
Rolling, wrapping, or winding machine, J.  

Cunning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714.457 
Roll!ng m!ll,  II. L. Thompson . . . . . . . . . . . .  714. 260 
Rolls, mold for making French, B, Ycre . .  714, 550 
Rotary engiup, J. W. Larimore . . . . . . . . . .  714.200 
Rotary engine, J. F. W!11lams . . . . . .  714,424 714,425 
Rotary pnginp, S . .  T . •  Tohnson . . . . . .  714, 582, 714, 583 
Ruler attachmpnt, O.  SchaUer . . . . . . . . . . . 7 1 4 , 404 
Ruling I1¥l('hinf'. E. Graber . . . . . . . . . . . . . . 714,576 
Ruling edges, parallel motion for, R. Marx 714, 504 
Sample and ticket holdpr, dry goods, Smith 

& Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 4 . 249 
Sandpaper holder, A. Shu rick . . . . . . . . . . . . 7 1 4 , 247 
Sash holder, H. Flaud<'l's . . . . . . . . . . . . . . . . . . 714. 569 
Sash lock, automatic, S. G.  Wellman . . . . . . 714. 34:1 
Saw, railway cut off, B. G.  Luthf'r . . . . . . .  7 1 4 , m 4  
Sawmill s e t  works, .T. "Talton . . . . . . . . . . . .  714. 26[1 
S('alIold. paper hanging. W. H. Root . . . . . .  7 1 4 . 520 
Scale, measuring, H. Gilf's . . . . . . . . . . . . . . . .  714. 1 72 
Seale, platform, S. J. Anstin , . . . . . . . . . . . . . 714, 555 
Scrf'en. SE'e Car window rollpr scn"f'n. 
:O;('aling preserving jars, means for, W .  

Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714. 539 
:O;eparator, C.  W .  A .  Koplkpbeck . . . . . . . . . . 714,aS1 
Sewing machine. hook. F. D. Taylor . . . . . . 7 1 4 . 5:n 
Rewing machine. buttonhole. Dahl & Hill . 714. 28·1 
ShadE' cord fastener, G. G. Going . . . . . . . . , .  714, ·174 
Shadf' 1'011('1'8. mounting for w'rti("ally ad-

j llstable. A. A. Pease . . . . . . . . . . . . . . . . 7 1 4 . 2301 
Shaft or poll' coupling, VE'hiclf', J. Hearllf' . . 714,:�jl 
Rhafting, means for attaching collars 01' 

pullf'Ys to, D, L. Pottf'r . . . . . .  , . . . . .  , '  714,605 
Sh('t't mptal halldlf' . .. H. A, I�piner . . . . . . . . 714, 584 
Shelving. .J. M. Lippincot t .  . . . . . . . . . . . . . . . 714.206 
Ship coaling apparatus, F. V. Matton . . . . 714,499 
Rboe, Fl. .r. Bliss . . . . . . . . . . . . . . . . . . . . . . . . 7 1 4 , 439 
Shoe fastpning devicf', W .  Bpcker . . . . . . . .  714, 1 �0 
Shoulder bracf. and suspenders, combined, 

A. N.  .rohnson . . . . . . . . . . . . . . . . . . . . . . 714,3017 
Shovel clip, sheet metal, H. G. Sawyer . . . .  714,403 
Sign illuminated by electric current, E. 

Plancon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714,233 
Signal system, train, A. G. Davis . . . . . . . . .  714,366 
Siphon flll!ng apparatus, L. Gansz . . . . . . . .  714. 573 
Slag, making basic, J. Reese . . . . . . . . . . . . . . 714, 3301 
Sled, hob, J. H. Anderson . . . . . . . . . . . . . . . .  714, 435 

(Continued on page 384) 

Apple Economical Gas Engine Igniters 
A re }Jositi vely the best 
huilt for StatIOnary, 
Automobile and Marine 
t-ias Engines, either 

�,pj�:��h:y:��er!)���h� 
manufacture of Ign iting 
D y n a III a e, MR�netos, 
Governors, Coils, Plugs, 
ete. "'rite for printed 
mattH. The Dayton 

Eleetrlcal Mani·c. 
COlnplLny. No. t'iO South St. Clair St.,  D3;' ton, Uhio, "C.  S, A .  

N e w  YOl k stock earried b y  Chas. Eo M il ler, \11 l{P3de Street, �, Y . ;  
Philarlelphi:l. Office, The· Bourse ; Chicago Office, 1 9-:11 L a  S311t.' Street. 
St. Louis stock earlied by A .  L. Dvke. Linmar Building. Boston StO('k 
carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass, fo�'t:�itic ��:!en & Hayden Co., San Francisco, Distributing Agents 

BIG WAGES :O�d:: 
IIlr. Tassell made '1,500 the first five months. 

Mr. Wise, of S.D" '12. 1.t day. lIlr. CIay, 
of Vt. ,  $9 first day. Mr. Doerge, of lIle., 
$10 one afternoon. Mr. Elliott, of Pa., 

:��.g��� �';.� �::k. Mii':;n��:t.r�l ���:;� 
making big money selling and appoint� 

�:b��:i!. fWri�':����ey��ru:!�:� 
��i\in:':o f:���s�a�v��kh���O �nL�n: 

week ea8Y. Greatest money-maker known. Just 
what everybody needs. WonderCul Seller. 
We're old firm. Capital 1100,000 .00. Write Cor 
Ne.... Plan. Term., Ec.e., FBEE. Addre.s. 
WORLD M'F'G CO. , 821 World Bldg., CinCinnati , O. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this papp.r is for It m otor of unmmal 8impJicity 
of construction. w hich can easily be bunt by an amateur 
at small cost. It is intended for a boat of about 24 feet: over al l and 4 feet 6 inches beam, drawm� 18 inches. �lld 

�e�a�6��: Of
Il)ri�fr���dg !.�ig 2'ia�t�!. 8 SS:eed�glfE�ii��� 

A,n;HICA N SUPPLEMENT, No. 1 �O�. Prlce 10 cents by 
mail, 1 rom this office. and frl)m aU newsdealers 

Machinery Hall, Armour Institute of Technology. 
CORRESPONDENCE COURSES XN 

B N G I N B B R I N G  
Electrical, Mechanical, Locomotive, Stationary, Marine and Sanitary Engineering ; Navigation, Architecture, 
t4-�i�:""���i1�n�!:iY��:;i;i.�. Di't:�nJb' JlJ!'o�'it s:e�t:l 
Engineering Courses. 

INSTRUCTION UNDER MEMBERS OF FACULTY 
OF ARMOUR I NSTITUTE OF TECHNOLOGY 

Stl1dents are under t h e  inst.ruction 01' t h e  very men 
wbo preside over the Laboratories and teach the classes 
of the Armour Institute of Techno]oJlY. All work, 
tberpfore. win receive fn11 credit toward residen t work 
at Armour Institute, shouhl the student at any time 
continue h is studies there. 

FOR EXAMPL E :  Parts 1-6 of the work on Mechanl· 
cal Drawin� mastered undler these auspices will be ac
cepted as entrance preparation on that subject to the 
CoJ l eA"e of Engmeering. 

As a help in their studus, student" I;n full Engineering 
courses are furnished a Technical Referencl' Library (in 
ten volumes), in add-f,t,wn to re{lular instruction papers. 

Catalogue sent UPf.fn request. 

AMERICAN SCHOOL OF CORRESPONDENCE! At 
Armour Institute of Technology 

Mention Scientific Amerlcan Chicago, Ill. 

He's GivingAwa, a Fortune 
A BOOK FOR EVERY HOME 

A Masterpiece of  Ph i lanthropy by Hon. James R. 
Kenney, Ex-Mayor of Reading, Pa. 

1l 0 �  .J A M E 8  R .  K EN N E Y .  

The- Mar.. Who I s  G i v ing Away a Fortune i n  
Books. 

Han. James R .  Keuney, ex-Mayor, i s  giving 
away a fortun.e i n  books. He i s  putt ing them 
right into the homes of the people absolutely 
without ('ost or trouble to them save the sma l l  
trouble of wI'iting. l i e  h a s  h a d  prepared and 
printed the most remarkable work on personal 
magnetism, hypnotism and how to succeed I n 
l ife, that has ever been w r i t ten. It  i s  brimful 
of intensely interesting and prac tical informa· 
tion. It  is just what the young man needs 
who is  s t a rting i n  l ife to give h i m  vim. push 
and energy ; to make him magnetic. to enab le 
h i m  to overccime obstades and surmount every 
difficulty to his success. It  is just what the 
mlddl e·aged man needs to enable him t o  w i n  
a n d  hold friends, t o  become a leader I n  his 
community. to influen('e and sway the m inds 
of his business associates and make his mark 
In l ife. l t  is just what every father and every 
mother r e eds t o  eradicate bad tempers and e v i l  
inclinat ions In c h i l d ren. to strengthen their 
moral facu l t ies, and make them grow to be 
men and women, sl1('h a s  God intended they 
should be. 

l t  is  just what every minister of the Gospel 
needs to help him hold the wavering steadfast 
In their faith. to help him turn the m inds of 
the wicked toward morality.  honesty and right 
doing. I t  is  .lust what eve ,'y lawyer needs to 
help h im Influence j u ries. control witnesses and 
to del iver his a rgument In t hat forcefnl .  can· 
vinelng manner whieh ('arries conviction Wml 
every word. It is  just what you need. no mat
ter who you are o r  what yon do, to enahle YOII 
to get out of l ife the success, p leasure and 
happiness which the Creator Intended should be 
yours. If you are not successful,  I f  you are 
not making money. It  Is  because Y O I l  do not 
know that secret power that rules the thoughts 

and minds of men. If  you a re al ready suc
cessful you can become more Rue('essfll 1 if  you 
will but master the hidden forces around you. 
Learn to use the secret magnetic power with 
which nature has endowed you. 

l�x·Mayor Kenney's book proves everyone Is 
born with this mighty subtle power,  that any
one can easily develop I t  at home w ithout the 
knowledge of his intimate friends 01' associates, 
and influence people secretly 1 0  carry out h is 
thought s  and ideas. It certainly is a wonder
ful force. capable of Infinite good. 

" H ypnotism truly reveals the secret of l ife 
and the mysteries of nature." writes J. H .  
8chnel ler, 1 4 1 2  A v o n  Street, La Crosse, W i s .  
"My o w n  father could n o t  have convinced me 
of Its wonderful power if I had not actua l l y  
tested It f o r  myself. I consider a knowledge o f  
it  invaluable to t h o s e  w h o  wish to get t h e  most 
out of l ife ; to those who wish to achieve suc
cess and live up to the ful l  measure of their 
poss ibil ities." 

J .  R.  Gaskins, Newport News. Va.,  writes : 
"I must admi t  that I doubted very much t h a t  
hypnotism cou l d  be practically taught. I n  
f o u r  d a y s  after receiving y o u r  work, however, 
you demonstrated to my entire satisfaction 
that I was never further from the truth In 
my l ife. I have met with wonderful success. 
Your free book i s  the finest thing of the kind 
I have ever seen ." 

A .  C .  Hyers,  of Ithaca, N. Y., writes : "If 
any fault cou l d  he found with your Instruction 
it wou ld be that you give too much, thereby 
giving too many people the opportunity to 
acqui re great secrets that have been guarded 
and known only by a very few for centuries-
secrets that confer upon the possessor a won
derful power over their less informed friends. "  

R e v .  J o h n  Lewe l l ing. of Brownsvil le, Neb. , 
writes : "You are engaged in a glorious work. 
I a m  applying your teachings every day. I 
congratulate you upon your work for suffering 
h u manity:' 

Ex·Mayor Kenney ordered printed three 
months ago 1 9 . 000 caples of his new book fO!' 
free distribution. The first copies are just now 
coming off the press. They are elegantly i l lus
t rated with the finest engravings and w i l l  
pl'ove a valuable addition t o  a n y  l ibrary. I f  
y o u  would k n o w  a l l  about hypnotism. the won
der science of the age. personal magnetism. 
thought foree.  and k indred sciences, write for 
a free copy O1f this remarkable book at once. 
It will be sent to your address postage pre
paid. You will be delighted. mystified and 
benefitted more than words can tel l .  Noth i n g  
l ike i t  h a s  ever before been printed. Ex
MayoI' Kenney I s  giving them away for the 
benefit of the public.  He hel ives by doing so 
he i s  accompl ishing more good than by donat
ing hi s  money to hosp itals, public l i braries or 
anything of this nature. H e  gives you a book 
worth more to a young man than a c o l lege 
education. He gives it  to you for your own 
personal use, to keep i n your l ibrary o r  to 
carry with you. On account of the great ex· 
pense in preparing and printing this book only 
those are requested to write who are especially 
Intrested In bettering themselves i n l ife and 
who actual l y  wish to make practical use o f the 
Information given In the book. 

If  you want a free copy write at once to 
L . . C. Bauers, secretary to ex.-.Mayor l{enney, 
office S H 7, 420 Walnut Street, Philadel
phia, Pa. 

© 1902 SCIENTIFIC AMERICAN, INC.



NOTICE ! 
to SC'lentI8ts, Meeh anl<'>!11 and All Thlnkln. 
People. YOU will be highly i nterested i n  a new 
invention just patented. An absolutely new prin4 
cipie in devt'loping intense rotary motion, which 

is being applied to the Grested and most Fa8el. 
natine Nov elty In the world to.d ay. A Reftu-

��teae�e:����ti�:r;.��f�r �F
r
t�����I.�:t 

CAL \VIZARD" address 
WIZARD NOVELTY COMPANY, 

1 1141> Chel'l'7 St., Philadelphia, P .. , U. 8. A. 

SPEC IFY in your specifications for traps, columns, 
receivers, low-water alarms, etc., the 

HERCULES 
SEAM LESS FLOATS 

The o n l y  genuine; all others are 
Imitations. 
HERCULES FLOAT WORKS, Box 372, Springfield , Mass. 

SEND )D � F OR 126 PAGE ILL.CATAUGUE. 

���7ic;tl' 
Removed to 182 1I1lk Street. ____ _ 

ART 

�8u USE  GR I NDSTONES  P 
If so we can supply you. A l l  Sizetol 
In o n n t t" d  and U U l ll o u ll t e d .  alwayt! 
kept in stock. R�memi.1er, we malte a 
specialtyof 5eleCLing stone� for all spe· 
cial purposes. li7 Ask for catalogue 
The CLEVELAND STONE CO. 

2 d  F loor ,  W i l sh i re ,  C l eveland,  O. 

Copyright, 1902 
by C. & A. R·y. 

CAL E NDAR 
Fonr graceful poses from l ifej figures ten inches high, reproduced in colors. H ighest example 
of l ithographic art. 

" T H E  O N L Y  WA Y "  
to own one of these beautitul calendars is 
to send twenty·five cents , with name of publi· 
cation in which you read this advertisement, 
to GEO. J. CHARL TON,General Passenger Agent, 
Ch icago & Alton Railway , 328 Monadnock 
B u i l d i ng, CHICAGO, ILL. The best railway l ine between CHICAGO, 
ST. LOUIS, KANSAS CITY and PEORIA. 

M A T C H  FACTORY,-DE8CRTPTION 
of an English factory. SCIENTIFIC AMERICAN Sup
PLEMENT 1 1 1 3 .  Price 10 cents. For sale by Munn & 
('0. and all newsdealers. - ------- -------

TOOLS AS A TOPIC 
must be  interesting to  every bandi. 
craftsman. 'I'here is a mine of infor
mation in 
Mo ntgomery & Co.'s Tool Catalogue  
which enumerates thousands of tools. 
Capital handbook of reference. Pro
fusely illustrated. Bent by mail for 
2;) cents, discount sheet included. 

llONTGOMERY k CO., too }'ulton St., New ·Y ork City. 

The 
WOO 

Scientific American. DECEMBER (), 190�. 
Sleigh a ttHehulPllt, bob, R. McArthur . • • • • • 71 4 , :l89 
Smoke ('onrluetol', n. L. Pottpl' . • . • • • . • • • • •  714, 606 
Smoke eonsllming apparHtm�, furnace, A. 

Andprsoll . . . . . . . . . . . . . . . . . . . . • • • • • . • • •  7 1 4 ,434 
8ounrl!l:, I'N'o rfi inlZ: a n rl  l'Plll'orl udng, T. n. 

lI.lacdona Irl . . . • . . . • . . . . . . . . . . • • . • • • • • • . 
Spectaclp!l:, 1" . Schick . . . . . . . . . • . • • • • • • • • •  
Spikp llullp l', O. Rmlth . . . . . . . • . . . . . • • • • • . •  
Rpokp chillpillg' m a dl i n t ' ,  R. L. Notm all . • • •  
Spongl-', p rotpetpti, J .  \Y illiams . . . . . • . • . • • • 
Spout and faucet, A . .  J. l\.pte]sPll . • . . • • . . • •  
Spring, �1. II.  :L\ a ht ' 1' . . . . . . . . . . . . . . . . . . . •  
Stackpl' fan, pneumut i(' , .T . 1\. .  S h u l'pe, JI' . •  

7 1 4 , 651 
7 1 4 , 522 
714, 250 
714,227 
714,626 
714, 5S5 
714,22u 

714,525, 714,52G 
Stamp affixer, .J.  R. T U I'uP'· . • . • . • • • . • • • . .  714,5aO 
Stamping or pUllchillg tool, 'Yo Neucndorff 7 1 4 , 602 
Stay, garment, R. Hprz:og- . . . . . . . . . . . . . . . .  714, 372 
Stpam hoilpr, C. :\1 . Ra;n ll o lHl . . . . . . . . . . . . .  714,237 
Steam built'l", watpr t u hl', P . •  J. SWl'l'Ill'Y . .  714,530 
Sh'am gPllPl'atOI', .r. T. Pli' l lty . . . . . . . . . . . •  714,2:H 
Stpam trap, D.  :Mul'duck . . . . . . . . . . . . . . . . . .  714,509 
Sh'pl, bi�h tUllgstt'l I ,  G. B. B l'OW ll . . . . . . . •  714,1:�9 
Stiffening strips, suhstitutp for whalphonc, 

A .  l\I. " rpIH'r . . . . . . . . . . . . . . . . . . . . . . .  . 
Still,  Wa l'rPll & Hpul.'- . . . . . . . • . . . . . . . . . . . .  
Storage hattpl".'" , S .  LHsz:ez:.vnski . . . • . . • . . . . .  
Stove, OPPH til't'pla("(', .1. K .  RO�8 • • • • • • • • • •  
Stovepipp, .J. 'Y.'-lip . . . . . . . . . . . . . . . . . . . . . . •  
Strength tpsting mueh hli ' .  H .  Bat'nz:" . . . . .  . 
Switch o}wrating dt'vi('p, O.  ::\IcNol'ton, .Jr . .  
Sword, trick, 'Y. Thom a s  . . . . . . • . . . . . . . . . .  
Tank (,OV('I', A .  ( Hpslel' . . . . . . . . . . . . . • . . . •  
Tanning hldps, lwl t s ,  pte. . solution for, 

714, 541 
7 1 4 , 339 
714,2tll 
7 1 4 , 399 
7 1 4 , 629 
7 1 4 , 477 
714, 392 
7 1 4 , 5�4 
7 1 4, 296 

o. r. AmPlHl . . . . . . . . . . . . . . . . • . . • • . •  7 1 4 , 433 
Tap hole plug-, A. Di('kp;\' . . . . . . . . . . . . . . . .  714,159 
Ti�legraph(,1'8' kpys, de. , button for, I I .  

J.  Gl'puli' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7'1 4 ,299 
Telegraphif' llws:oIagi':oI ovt'l" u singlt' w i t'i',  

apparatus for siJUnltllnponsl.\· t ransmit-
ting a numhpl' of, .r. ZiPA'lt'r . . . . . . . •  7 1 4 , 6:l0 

The Sign of a lNateh Case 
This Keystone Is the Identifying sign of _----------� 
the best watch case made-no m R t t "l" wbat 
It costs. It  stands for worth and wear
for beauty equal to an aU·gold case, at a 
m uch smaller price, The 

lAS. BOSS 
StiHened GOW 

Watch Case 
is better protection than a solid gold 
case, because of its stitfness and 
etrengtn. Better than any otbe� case, 
because It will last for 25 years w i t h· 
out wearing thin or losi ng Its beauty. 
A reputation of 50 years proves the 
value of the Jas. Boss Can. 

CODsuit the jeweler. Write us for a booklet. 
THE KEYSTON E  WATCH CASE COMPANY. 

Philadelphia. 
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7 1 4, 577 SYNCHR ONOGRAPH.-:-A NE W MET H
Tplpgraph;\', w l rph.'s8, II. ShOi'JUnkpr,  1 ?J?2°lu��r���
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t:r�:lit:::n:�_ 

� • y • 7 1 4 , 246, 7 1 4 .�48 paratus of ( 'rehore and Squier. 13 i J lustrations. SCI EN-1 i'IC'phone sv, l t rh, .1. A. " a rrlf'k . . . . . . . .  7 1 4, D4( )  TU' IC AMEHICA� SUPPLEMENTS 1 1 1 4 and l l l ';} .  TplpphoDPs, t('lpg-mphs, C'tf' . ,  t rn vpllng con· PrICe 10 cents eaCh. �'or sale by l\-lunn & Co. and all 
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M A G N ETIC Metal Separator 
The best contrivance for separating 
iron turnings, filings, etc., from brass 
and other materials. C y l i n  d e  r shown in cut has 3(JO magnets to 
fr��

h
at�gt��� ���r:l��. 8ei��t!���� 

Thill conpling,  ".,. . A .  Ruchnnan . . . . . . . . . .  71 4, (tn 
Tickf't is�nill .g, l'(,f'ol'rl illg, and pri n t i n g  Ill U -

chill i ' ,  Oh nH'r & ].,:pll;\· . . . • . • • . • • . . • • . •  
Tip.  SPi' Hll ilwHY t i l> .  
Tim(' shppt, O . •  Tohnson . . . . . . . . . . . . . . . . . . 
T i re and rim, vphif'li', F. n. Saylor . . . . . . .  . 
Tire, pnpumati<" ,Yo Edmuud . . . . . . . . . . . . .  . 
Tires, mf'ans for tig-htpnlllg w i res in f'lusti< ' , 

J. E. Snragup . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toilet a rt icle h a n dli' .  R. R.  ])ebu chi�l' . . .  . 
Tongs, pipf'.  ,Yo :\J a x wi'll . . . . . . . . . . . . . . .  . 
Tongn� a t t n ehnlPllt,  H.  C. Thompson . . . . .  . 
Tool handlf', JUotor. G. H. Hil1yel' . . . . . . .  . 
Toy, spj romi�ti'r, H. (� .  Cady . . . . . . . . . . . . .  . 
Tramway linps, 1ll f'r'h a n i sJU for Rhifting 

7 1 4 . r)2S 
7 1 4 , 4nl l 
71 4, �R7 
71 4,2fH 
7 1 4 , !j�1 
7 1 4 , 1 4 1  

poi n t s  o f ,  fl . D. Ross . . . . . . . . . . . . . . . . 7 1 4 . �n� 

A DESIRABLE HOLIDA Y GTF'1' 
DRA PER' S 

Recording Thermometer 
Traces automatically 8 correct and 

continuous record in ink of tbe tem� 
�erature on a graduated weekl y chart. 
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ments. 
THE DRAPER MFG. CO. 

1 52 Front St • •  New Y o r k  

RE VERSING STEAM TU RBINE . -PAR-

thus cleaned c� n be used tor best 
kind of work . 3 sizes. 1�500 to 4,OCO 
daily capacity and upwards. In use 
in the l eading factories. Manuf'd by 
Ezra �awyer, Worcester. Mass. 

ELECTRICAL APPARATUS REPRE-
sented by Conventional Diagrams in Drawin2s.-Fifty 
diagram8 showill;': tile ufo;ua1 method of illustrating elec� 
trical apparutus in drawings. A labor suv inu paper. 
Contained ill 8UPPPEMENT 1 1 06. Price 10 cents. 
For sale by Munn & Co. and all I!ew8dealer�. 

Tramway swttrh, a utomatie, .J. H i l m a r  . . . .  71 4, :m1 son's recently perfected turbine for boats. Illustrations 
Transformer, inrlurtor, pte. , F. Pichlpl' . . . . 7 1 4 , 2a2 sbowing detaiJ�. contained in SCIENTl1!' IC  AMERICAN 

.��:g�an
E ·

bn�ts, ����,
nl� :� ;'hi l�� ' f�� '  t�l·

I';I·i�g.: 714, 323 �������.K:i'd rr�·n�!i?��w;Ji�fe��.cents, by mail, from 
A. Coll�t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 2R2 _ _____ _ 

_ ____________________ ______ _ 

Trolley, J.  �Iorgan . . . . . . . . . . . . . . . . . . . . . .  71 4 , 506 
Trolley g u a rd ,  C. O. PriIlr't' . . . . . . . . . . . . . . .  7 1 4 , 60S 
Trollpy harp eontact • .  J .  II. "ralker . . . . . . . .  7 1 4 , 26S 
Trolley pole hurp, .J. II. "rulker . . • . . • . . . •  7 1 4 , 267 
Trolley whe('l, .T. R. LOf'kpl'hy . . . . . . . . . . . .  714, 5�!) 
Trowel, plastprp r ' s .  F. T. )IcI· ... all . . . . . . . .  71 4,22:1 
Truck, h a n rl ,  E . . J .  Bt''\' u n  . . . . . . . . . . . . . . . .  71 4. 1 40 
Truss, hf'rniul,  G. R. 1101lSi' . . . . . . . . • • • . • • . • •  71 .. t ,�05 
Tufting m a f'hhH', Borgwardt & Con slwl' . . .  7 1 4 . 441 
TunnP'] constru ction , G. Lilldpnthnl . . . . . . . . 7 1 4 , 204 
Tunnpls, la;\' i llg-,  G. Linrlf'nth n l . . . . . . . . . . .  7 1 4 . �Ori 
Turbine, stf'a m .  R .  "· ilsoll . . . . . . . . . . . . . . .  7 1 4 . 627 
Type for t;\'lwwriting nt· printing, 'rchf'r-

ka ssov & Hili . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 . fl2 1 
Typewritpr. C. Spiro . . . . . . . . . • . • . . . . • . . . .  7 ] 4 , 252 
Typpwri t i n g- machirw,  H. Jnrvis . . . . . . . . . .  7 1 4 , 1 86 
T;\'pf>writing machinf' a t t n ('hmC'n t ,  W. c.  

B l a c k  . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  7 1 4 , 1 :12 
Typewri t i n g  mUf'h irw spacing mechanism, 

Sch lpsingPI' & Yonng . . . • . • • • . • • • • • . .  7 1 4, 52:1 
Universa l joint,  R. W. Pittman . . . . . . . . . .  7 1 4 , �27 
U n i vprsAI n n ion or conpling. G. S. Lee . . . .  7 1 4 , :l 1 1 
Valve, C. H. Stainton et al . . . . . . . . . . . . . .  7 1 4 , 4 1 1)  
Va lve, a i l'  comprf'ssor rf'lief, A.  Giesle r .  7 1 4 . 2!l5 
Valve and pHC'king, pltmgP I'. T. G rant . . . .  7 1 4 , 298 
Va]vf', comhhwd vucuum rpitef, Whelan & 

S�'f>i�ard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valvp gf'tl l', fluid pl'Pssnre engine, J. T .  

�IarshH l 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, prpSSlll'p l'f>dllPing, S. Carh;;on . . . . . 
Vapors, apparatus for disposing of foul, E .  

R. Erlson : . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4, 1 6;) 
Vehicle, drop bod)', A. P. Bowman . . . . . . . .  714, 1 :15 
Vehicle SPPf'rl rf'g'll l n t lng mecbanism, motor, 

Scognamillo & Posnpr . . . . . . . . . . . . . . . .  7 1 4 , fl1 4 
Vehicle spring, E. F. Gf>hman . . . . . . . . . . . . . .  7 1 4 . 574 
Vphlcle top spri n g  padding, R .  A .  Keller . .  71 4 , 1 90 
Vehicle wheel, J. M. AldNfer . . . . . . . . . . . .  7 1 4,271 
Vending ruachinf', E. Shaw . . . . • • • • • • . • . . . .  7 1 4,61 5 
Vessel support, A.  P. Hallock . . . . . . . . . . . .  714, 479 
Vptprt n a ry spPf'l1lnm, R. J. Fleming . . . . . .  7 ] 4 , �69 
Vi se, pipe. J.  R. Long . . . . . . . . . . . . . . . . . . . .  71 4 ,208 
\YagC' stutf'mpnt and pay envelopp, cm-

ploYPf" R, .T. T .  Dixon . . . . . . . . . . . . . . . . 7 1 4 , 462 
Wagon, M. Tldd . . . . . . . . . . . . . . . . . .  0 0  • • • •  7 1 4, 511\ 
Wagon, dump, J. W . Ha),wood . .  7 1 4 , 481 to 7 1 4 . 48:1 
Wagon, dumping, J. n. Rhodes . . . . . . . . . . .  7 1 4 . 2�!) 
Wagon , dumping. J. F.  Da)' . . . . . . . . . . . . . .  7 1 4 . 286 
'Vag-on jack, J. F. "rhite . . • . . . . . . . • . . . . .  7 1 4 , :l46 
"'"figon running gear, A .  1\1. Cushing . . . . . . 71 4 , 56:l 
Watch foh sa(pty atta�hment, C. P. K('�l�r 7 1 4 . �7n 
'Vater gatp, F. E .  Arlams . . . . . . . . • . . . . . . . .  7 1 4 , !"iri1 
"Tatpr hl'atf'r, H. A n rlprson . . . . . . . • . . . . . .  7 1 4 . �Fi4 
""a tpr hf'a tf'r. .r. M. l�ox . . . . . • . . . . . . . . . . .  7 1 4 , 6 4 1  
W a t p r  h f' u t p r  and s t f' u m  gpnC'rntol', i n :.  . 

stan talleons comhined, D. E. Hnrd . . . .  7 1 4 , ] 83 
Wntpr hf'ating apparatus, J. B. Han . . . . . .  71 4 , 478 
Watering cart sprinkler hparl, E. D. East-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , 5r.G 
,,:rave and tldf' motor, H .  C .  Essington . . . .  71 4, 1 66 
Wf>aring a rtie'lc-s to f'aC'h othpr, df>vie'(, for 

connecting, Mergpntbaler & Selkirk . . .  7 1 4,�1 7 
""eedpr, G. E. Champlin . . . . . . . • . . . . . • . . . •  7 ] 4 ,280 
""p]) hpad, on, F . •  T. �iospr . . . . . . . . . . . . . .  714,508 
Wells from g-ushing, ('tc. , device for pre-

vf'nting gas or oil, G .  R .  Chpeseman . .  7 1 4 , 1 46 
Wh�pl, W. C .  Morton . . . . . . . . . . . . . . . . . . . .  7 1 4 , 22 1  
"'hppl gagp, .T. Demarty . . . . . . . . . . . . . . . .  7 1 4 , H67 
W h iflletree, J.  Watts . . . . . . . . . . . . . . . . . .  714,341 
,\Yindow frame and sash, metallic, H .  A .  

Streeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4, 21\� 
Window screen, H. I.J. Roberts . . . . . . . . . .  7 ] 4 , 51D 
""irp enrls. machine for forming loops on, 

H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . .  71 4, 426 
"rire working machine feeding device, T. 

S .  H aley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 ,1 75 
Wood preserving compound, C .  Schallberger 714,521 
Zinc f('lr zinc skimmings, extracting, H. 

C. Meister . . . . . . . . . . . . . . . . . . . .  714,502, 714,503 

DESIGNS. 
F. W. Colwell . . . . . . . . . . . . . . . . . . . . . . 36, 1 -17 

C. H. Fleming . . . . . . . . . . . . . . . . . . . . . .  36, 1 4R 

I Bm, Jopli n  ;r�:�E

c�.�.���: . ,  . •  , • . .  39 , 344 
Bitters, al("oho]i(",  C. II. Struebl· . • • • • • • • • •  39,349 
('anely, Ward & Rtlck]es . . . . . . . . . . . . . . . . . .  B9.��6 
('heese, .T. du Pare' . . . . . . . . . . . . . . . . . . • . . .  39 ,:1:10 
Clippers, ha rhprs ' ,  \'orr tf's Clipper Mfg. Co . .  39.:l(tl 
(,lothing cprt n i n  n nmprl , H .  Amhach . . . . . . . .  39, �Fi2 
Coffee, Arhu("klf' Rros . . . . . . . . . . . . . . . . . . . . . .  39,:tlt 
Coffep, MerchnntR Cofff'P Co . . . . . . . . . . . . . • .  39, 331) 
Exprcising devices, elastic, Paraco Rubber 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :19,3fl1 
Fire crackprs, R.  Rranss . . . . . . . . . . . . . . . . . . .  39, 364 
Flour, whpat ,  Washhurn Croshy Co . . .  39, :l2 8. 39, :l2�) 
Food products, cerpal, Igleheart Brothers . .  39,333 
Food products, certa i n  named, Berdan & Co. , 

39,330, 39, 331 
Glaf:l!'!. certain named, Belgian Plate & 

Window Glass Co . . . . . . . . . . . . . . . . . . . . . .  3n, �R6 
Hats,  C .  C.  BettIe . . . . . . . . . . . . . . . . . . . . . . . .  39, 354 
Ha ts and caps, Marks & Fader . . . . . . . . . . . .  30,355 

I (ConUnued on page 385) 

NEW CA�Al06UE 
E L EVATI N G  = C O NVEY I N G  

-- M A C H I N E R Y  --
N OW READY S E N D  FOR C O PY lJEFFREY M fG . CO COLUMBUS,O U S A  

,�' Reliable Information _ 
about or_nge growing, fruit culture, 
veget_ble It_rdenlng. grain growing, 
poultry,cllmate, soll , _ter, lands, pow
lOr, m_rkets, m_nufacturlng facilities, 
w_ge., etc. 

For printed matter and other information write 
OALIFORNIA PROM OTION OOMM ITTEE 
1tt:II'ltiSSEMTINQ STAT! COMMeROIAL 01l:1""11A"'0". 

.Dept. K. K. 25 New Montgomery St" � 
"sAN F"ANOISOO. OAL IFORN I A  

(Trade. Mark) 

Heaviest oily �rain 1eather-·tan colored or black. 
Watertigbt con�truction. 
Comf·)rtable and nearly 
indestrurtlble. Send for 
pamph let. 

J. I'. T W  AnnE\,)_ .... 111'!_ ..... �� 
1210.1212 Marl.:("t Street 

Philadelphia 

WIRELESS TEL.h:GRA PHY.- SCIEN-
TIFIC AMERICAN SUPPL"EMBXT NOB. 1 2 1 :1.  1 3�", 
1 :I  .. !� and t 3'l9�  contain illust.rat.'d articles on tbis 
subject by G .  Marconi. AdditiOllal illustrated articles 
by other authors are contained in SCIENTU'IC A M  ERI
CA" BUPPLE"EN�' Nos. 1 1  �4 , 1 1 3 1 . 1 1  " .  1 1 9-':, 
I '': I ' , 1 -':  I !', 1 2 1 9 and 1 3 0 4 .  Th ese papers con
stitute a valuabJe treatise on wireless telegraphy.. Price 
10 cents each from this office. and all newsdealers. 

BABBITT METAL8.-SIX IMPORTANT 
formulas. SCIENTIFIC AlI-IF-IHCAN SUPPLEMENT 1 t �3. 
Pr ice 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for catalollue. 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 11111 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l i l l l ' I I I I I ' I : I · ·,.: � � SPECIA L 
$1 .00 in advance and 

Inon th Tor Tour 
-will ob tain • • •  

$1.00 a 
Inon ths 

J dg } and your choice of either 
i L:sli::sO; ;:�i:� one year, ��ec�;':�:;� War Book I : We offer A YEAR'S SUBSCRIl"1'10N TO EITHER Judge or Leslie's Weekly. TOGETHER WITH 

§ _

_ 
""

"""""

""""
"_ 

" The n�morial War Book (a book of 600 pages and 2,000 illustrations) , or Caricature (a book of 250 pages and illustrations in color and in black and white \ ,  each book bein g  fully described in 
" the accompanying circular, for only $ 1 00 with the order and $1 .00 per month for four months, 

or $5.00 cash with order. Mail this coupon to us with only ONE DOLLAR, and we will send prepaid 
� your choice of the books and enter your SUbscription to either JUDGE or LESLIE'S WEEKLY, as 
� you may select. 
-
'1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1Ll1l1 1 1 l 1 1 11l1l1111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111 ll 11!!1!.W!!.!!!!.J!!!!!!!!.!u:.!.!!!!!!��!!!.:.�!!.:�! 1!!!!!!!!!l!!!!!!!!!.!.!!.!!!!!l!!!!.!l!!!lJii 

�",,'1 I l 1 l 1 l 1l 1l 1l 1l 1l 11 l1 l1 l1 l1 l1 l1 l 1 l 1 l 1 l 1 l 1 l 1 l l 1 l 1 l 1 l 1 l 1 l 1 l 1 1 l 1 l l 1 l 1 l 1 l 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 101 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 11 11 111111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11" 

THE JUDGE COMPANY, 1 1. 0  Fifth Avenne . New Y ork 

�,,

_

-
I accept your offer of 'rhe Memorial War Book or Caricature, and Judg-e or Leslie's Weekly for ODe � year. Enclosed lind '1.00 for IIrst payment. '1.00 to be remitted by me for four months, f5.09 in all. E � Inalcate which book alUl which paper is desired by running your pen thT"'-'IJh the name of that not aesirea. � � NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . .  § 

� ADDRESS . . . . . . . . . . . . . . . . • •••••• . • • . ••••••••••• • • ••• • . • • . . • . . • • • • • • ••• • . .  , • • •  5 
�11I 11 11 1111111111111111111111l1111111111111111111111t11111111111111111111 11111111 1 1 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 11 1 1 1 1 11[11111 1111 1111 11111111111111 11 11 1111111111 111111111111111111111111 11 11 1 1 1 1 11 !l ll ll 11 l l l l l l l l l l l l l l l l l l l l l l l l ll!1� 
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DECEMBER 6, 1902. Scientific AlDertcat\ 
Thallnerts Tool Steel I Hat�t�r�!)JJ

ca��;1ll�7:1�Y��� . .  �t
.
i� . .  ��

l
.
t
� .  �:�.

n . .  �� �9,368 
• I n sulat i ng' matt'l'ials. l\1iIlPralluc Company . . :m, ::62 

11ldispe""ablc to All Tool Makers and '1'00! Users. I, La J'(�'o� IH� • �;� l"� • .  (':I.ll.I � I��l�l.fI.R: • .  
(.

·�l.d.a.�.\� . . ������� :m, :��18 
Lnxu tivt ' .  l'a 8(,0(' l\Ipd ici I lt' ('0 , . • • . . . • . • . . . •  :m,:l·JJ'l JUST READY. LiVPl" s t i m u l a n t  H l ltl ton iC' , R. A. RO\,,,' 1 i I lRk i .  aU,3Gl 

1'ool-Steel :  A ConciRe Hand-Book on rrool-Steel in M('(l ie ina l tahlpts for (,Pl'ta i n lHllli t'd d ist':tsPs, 

Genera] j Its Treatment in tbe Operations of Io'orging, Piso COlll IJa Il�' • • . • • • • • • • • • • • • • • • • • • . • •  3D, 346 
Annealing, Hardeniug: 'l'empenug, etc . •  and tbe AppH- Pa i n t , vtU' l I isht 'K ,  awl pa i nt oils, I l'onsidl's 
ances therefor. By otto ·rhallner, Head-master Itnd ('ompall,Y , , , , , , , . .  , , . . . . . . . . • . . . . . . . . . .  39,365 
Mana.zer i ll C l:I i e f  of the 1'ool-Steel Works . Bismarck- . Phu l'mu(,pntienl pn'pul'at ionB for cprtain 
hutte on the Saale. Germany . Authorized 'l'ranslation 

I 

JUlmp<l d is('tlS(,K , Brigonnet Pere & Fils 
from the German bv Wilham T. Brannt. IJ lustrated by & Banl)p rt . . . . . . . . . .  _ . . . . . . . . . . _ . . . . . 39, 347 
69 eng-ra,:ings. 100 Pages, �vo. PhUl'llHlCPlltkul products for Ct'rta in named Ir1r' frtce $2.00, free oj postaQc to any address in the. wortct. llU rp()Rt'� , A e t if'n (JpsPllscha ft fur Allt-rT The abm,e or a?l'1 0/ our �ook8 sent by mall. /ree of I l in Fuhrikat ioll , . . . . . . . . . . . . . . . . .  _ . . . . 39,367 �o�[£e, at the publ1catwn pr�ce, w any address tn the , Rpmpdy for cur sic klH'SS, l� ar  & Sea S! <,  ��g . ,  

tr An 1lLustrated Circular oj S 1>agf8. quarto. Crimimq I • • • 39,300, 39,34� 
the full Tabl.e 0,1 ()ontentlJ of this important book. will be �usk, h arl DJgp,Ahhle Rusk Co �: , . . .  ; . . . . .  �9,33 ... 
��� {:itf J�r�T;hagt� t�iti?ss�ne in . an·JJ part oj the world �����;�)', l������:l', SJ��,!�t���m��d 

B��ia:i(l,�:> �o
a'pI�: 39,353 

INDUS.:!����L�St�lR��O�:S!��R�& 2:!;;ltTJ.�ns. T i n ���(?aJ�l' r�� �r�t�� ,
" A'���i��� ' 'Til; 3l')Y:�� 39,341 

8 1 0  Walnut St., Philadelphia, Pa •• U. S. A.  Whi�;Y , 'S��t�h: '�ia'I:sb'';li: 
. �i�E;':d�3���� .  � �  ��:��� 

����::re�o��JY ;���8 
mell are ca.lltnQ' for every day are 
trained men. Our booklet U How to 
r:c\� a�

o
��;�f�i��

i
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t
��� 

for a copy. IT'S FREE. Our 
',courses for home study include 

Enlrineerinlr. IIlustratinlr, 
Architecture, Decoratina. 
Mininlr. Jonrnalism, 
Metnl lurll'Y. Bookkeepinlr, 
Al�t, Stenography, 

and English Branches. 
SENn FOR CATALOGUE 6. 

ELECTR ICAL E NG I N E ER I NG  TAUGHT  B Y  MAil. 
Writs for our Free Illustrated Book. 

" CAN I BECOME' AN ELEC
TRICAL ENGINEER ? "  

We tt'ach Electdcal Engineerin�, Elect1'H� Lighting-, Electric Railways, Mechanical Engineering, Steam En�ineering, Mechanical Drawin,lr, ILt your home by mall.  

���uce.;rtI(;1I�YE�Gi�E�iioI;l�Tl�U'1'E, 
n.pt. A, 1140.242 W. 2Sd St. New York. 

Chicago-New York 
20 

H o u rs .  
On the basis that " Time is money, "  

th e  use of the " 20th Century Limited" 
over the Lake Shore & Michigan South
ern .Railway will prove a money earner 
for Its patrons. 

Runs daily, in each direction between 
CJ:1icago and N ew York in twenty hours, 
VIa Lake Shore 

and Michigan Southern Ry. 
and New York Central. A train for 
busy people. 

Saves an entire business day . 
Five sumptuous cars furnishing all 

the conveniences of the leading hotels. 
Send for copy of " Some Privileges 

for Lake Shore Patrons " and " Book o f  
Trains," containing useful matter for 
fravelers. 

A. J. SMITH, G.P.&T.A. ,Cleveland, O. 

LABELS. 

"Buchanan Blpnd , "  for Scotch whisky, J. 
BuC'hanan . , . . . . . . . .  _ . . . . . . . . . . . .  _ . . . . . . . . 9, 574 

"C�falu Sieilia , "  for olive oil, Olive Oil Im-
porting Co. . . . . . . . .  , . .  , . . . . . . . . . . . . . . .  9,578 

" Chasp ' R  11'ormosa Oolong Tea , "  for t('a , Mil1i-
k(>ll,  Tomlinson Co. . . . . . . . . . . . . . .  , . . . . .  9 ,576 

"De Lanp,v Bros. Egg find Pinp Tar Liquid 
Shampoo, " for a shampoo, J. H .  Df' 

: Lanpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,568 
"Duluth- Fashion , "  for cigars, Duluth Cigar 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 573 
"Elixir Lifoline Cumponnd , "  for a n  elixir, 

Lifollne Chemical Co. . . . . . . . . . . . . . . . . .  9,570 
"Energy , " for medicated food, J. H. Brown . 9,577 
"Engel 's GPID Cleaner , "  for a cleaner, A. 

W. Engel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,579 
"Erdm a n ' s  German Herb Cure , "  for medl-

('ine. Erdman & Co. . . . . . . . . . . .  _ . . .  _ . . . . 9,569 
"Lifoline. It for medicinf>, Lifoline Chemical 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,566 
"Minpral 'furpentinc, " for mineral turpen-

tine, G r�at "restern on Co. . . . . . . . . . . . .  9, 580 
"Oatinf>, " for a facial prpparation, F. M. 

Carroll . . . .  , . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  9,567 
"Plantation , "  for cigars, Schmidt & Co . • . . .  9,572 
"ShE'fTord Brand , "  for potted cream cheese, 

Shelford Cheese Co. . . . . . . . . . . . . . . . . . . . . 9,575 
"Stewart's SUfe ('ure for Horses and Cattle, " 

for horse and catUp temedies, J. Stro· 
hauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,571 

PRINTS. 

"Men's Apparpl,"  for men's  apparel, W. C. 
Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579 

"Omar Coffee , "  for coffee, H. '".T. Dudley & Co. 578 
"Owl Cigar 5c. , "  for cigars, Unit�d Cigar 

Manufacturers . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  577 
A printed copy of the specification and dra'wing 

of any paten t in the foregoing list, or any po. tent 
i n  print i ssu�d since 1863, will be furnish€'d from 
this Gffice for 10 cents, provided the name and 
nnmber of the patent dpsired and the date be 
given. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in· 
ventors for any of the inventions named in the fore
going list. For terms and further particulars 
address Munn & Co. , 361 Broadway. New York. 

NEW BOOKS, ETC. 
INDUCTION COILS FOR AMATEURS. How to 

Make and Use Them. Edited by Per· 
cival Marshall, A . I ., M.E. London : 
Dawbarn & Ward, Ltd. 16mo. Pp. 
70 Paper, 25 cents. 

This is a serviceable little book which 
desc ribes in  clear terms a p iece of apparatus 
that has a l ways been popular with amateurs 
and students. 

A CLASSIFIED LIST OF MINERALS, PRECIOUS 
AND OTHER STONES . By Felix J. 
Troughton. The Abbey Press, New 
York. Pp. 27. Price 50 cents. 

The author has endeavored, so he tells us, 
to Include every known mineral and precious 
stone In his book. To those Interested In 
m ineralogy the work is primarily Intended, and 
much valuable information on matters of tbls 
kind w i l l  doubtless be found therein. 

DEVELOPMENT AND EVOLUTION. By James 
Mark Baldwin, New York : The Mac· 
millan Company. London : Macmillan 
& Co. ,  Ltd .  1902. 16mo. Pp. xvi, 
395 .  Price, $2.60.  

Professor Baldwin assures us In his preface 
that his work fulfills in a general way the In· 
tentlon expressed in " Social and Ethical Inter-

I pretatlons" of taking up some of the biological 
problems most closely connected with psycho· I logical ones and fal l ing under the general 
scope of the genetic method. The theories out-
l ined have been promulgated partly by Pro· 

. 
• fessor Baldwiu and partly by Professor Os· t Be Your Own rrmter borne and Lloyd Morgan. The work thus be· 

comes a kind of handbook of the theory of 

M�nr�t fpRlNl'Tt�n�8 pAE8�al::a�C��ml'�r�� orthoplasy so far as the combined work of 
• th'ely small cost, puts a sure source of income in your ! Professor Baldwin and other men are con

han�. Work at odd moments can be made profitable. Easlly learned and operated. Prints from a businesscald i eerned. On the other hand, those portions to a small newspaper. Th� M �del �rlntblll' i which are due to Professor Baldwin alone conPrellil. Dept. B, 708 Chestnut st., Philadelphia, Pa. 

50 Y E A R S '  
E X P E R I E N C E  

aR'ency for securing patents. 
Patents taken throu�h Munn & Co. receive BPecia� notice. without charfle, in the Sti¢ntifit Jlm¢ritan. 

taln expositions of "psychophysical evolution" 
and an outline of the "tbeory of genetic 
modes." 

ARCHITECTURAL DRAWING. By R. Phen4:i 
Spiers, F.S.A., Architect. Cassell & 
Co., Ltd.,  New York, London, Paris 
and Melbourne. 1892.  8vo. Pp. 67 .  

This book Is t h e  outcome of a paper read b y  
t h e  author at a meeting of t h e  Architectural 
Association In 1874. The author has endeavor· 
ed to place himself in relation with the re· 
qulrements of English office training of the : present day, and to point how, concurrently 

I with office work, the architectural pupil may I turn to the best account opportunities for prl. 
vate study. The book tells what it has to tel l  
In a lucid style. The i llustrations a r e  nu· 
merous and serviceable. 
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IT hums kerosene, Send for bo,k ( fr •• ) . 
R. E . D IETZ CO. , 60 Laight Street ,  New 'fork. 

Mention thUl paper and get special dUlCOunt. 
�-IOSTABLISHED 1 840 .--"I��""''''' 

ESTABLISHED 

1831 THE 
COUNTRY 
GENTLEMAN 
The ONLY Agricultural NEWSpaper, 

AND ADMITT&DLY THE 

Leading Agricultural Journal of the World. 
Every department written by specialists, the 

highest authorities in their respective lines. 
No' other paper pretends to compare with It 

in qualifications of editorial staff. 
Gives tbe agricultural NEWS with a de� 

of completeness not even attempted by others. 

INDISPENSABLE TO 

ALL COUNTRY R ES I D ENTS 
WHO WISH TO 

KEEP 'UP WITH THE TIMES. 

Single Snbaoriptlon, $1.50 ; 
Two SnbscriptioDS, $2.50 ; 

Five Snbscr;ptlon8, $5.50. 

SPECIAL IND'UCEMENTS to RAIS
ERS OF L ARGER CLUBS. 

Fouf' Months' Trial Trip 50 cents. 
SPECIMEN COPIES 

will be mailed free on request. It  will payany
body interested in any way In country life to 
Bend for them. Address tbe publisbers : 

LUT H E R  TUCKER & SON, 
Albany, N. Y. 

a::r Subscriptions taken at this oftlce. 

T O O L S 
FO R M EC H A N ICS.  � Send fo r  Free Catalogue No. 1 6  B .  '$;r 

The L. S. Starrett Co. ,  Athol, Mass. ,  U. S. A. 
This Is a 
R O L LER 
BEARING 
Not a GRINDING Machine 
Plain bearings and caged .roller bearings rub and grind. Send for circular. 
American Roller Bearln« Co. .  32 Bin-ford St., BOSTON, M AS!'!. 
K. FRANKLIN PETERSON, 
] 65 Lake St., Chicago, III Gen. Mgr. Western Dept: 

Manufaclilry Established 1'61.  
LEAD PENCILS, COLORED PENCILS, S LATE 
PENC ILS, WRITING SI,ATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York. N. Y. 

GRAND PRIZE ,  H ighest Award .  PARIS .  1 900.  

THE MOST MODERN AUTO 

ELnORE AUTOMOBILES. 
Practical. Durable 
Efficient. Easy to 
�;e��: 

°Jo:�le ��l 
l n n e r  m o t o r ,  
smooth �lidi� mo-
'�\'W:i. 2 'tJ��'1�;.�� 
Informa.tion free. 

E VA NS Vacuum Cap 
Thl. appliance will massage troen 8��o�d;�����Beo;tr:rY�:: 

tion. It will stop balr from fall· 
lnll out, encour8.lil'es a hea"lthful 
growt:b and is guaranteed tOllive 
satisfaction. Address 

EVANS VACUUM  CAP CO .• Fullerton Bldg. St. Loul8, Mo. 
---�...__.L_-. - -�-. 

MODE<LS &< e.X P E R I M E N TA L  W O R K .  t: Inventions developed. Special Machinery. 
E. V. BAILLARD .  Fox Bldg . .  Frankl in Sq�are. New York. 

EVOLUTION OF THE AMERICAN L' I Latest Movinlr Pictnre Machines. No vibration. � - New sr,
ectacular effects. etc. BOOklet " Projection Op-

b��O!I::;;benf¥���.::tio;;ar����i.y 1I.i:���M'oii.
e
�I�� tics," ree Bul l ard & Breck. 131 Post. San �'ranc!sco,Cal. 

tee. The locomotive from 1825 to date is described and 
Ulustrated by careful drawiolls, jlreat attention betnll 
gIven to historical accuracy. 21 illustrations. SCIEN
TIFIC AMERICAN SUPPLEMENTS 1 1 1 ,z .  1 1  1 3. t i l  4 .  Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 

S-SHOT SOUVENIR MAUS .. R RIFLE Experimental & Model Work 
Cwo <I: advice free. Wm. Gardam & 800,45-01 Rose St •• N .  Y. 

ELEOTRIO ITY  HOW T O  MAKE. 1 0  Cts. 
Wimshurst MaChine: T�le�l�\

m
�nsr:�:::::t. �'���'Ic 

Bell. 5 Books, 10 cents each. 
Bubier Pub. Co • • Box S, Lynn, Mass. 

H. A. KAYSAN· G���:�'Y - . --�--- -
-

Importer fjf American .spectalties 

I 
MACH NE 

Manufacturers will kindly quote prices and mall samples I CE and Bo�tlet�\ \if:'�rn::r.n��:rJJt.fIi:" 
-�-- --- --- --- - - -- ---- MFG. CO .. 0'99 Clinton Street. Milwaukee Wis. 
A MONEY MAKING METAL WORK ING -=-::-:::-:-:-=-:-�-------'---------

AND STAilIPINH PLANT FOR �ALE. AIENTS In every county In  the State to seil 
Orders easy to !let and at Ilood prices. Good special· T r a n  s p a  r e n  t Handle Pocket 
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e
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additions and Improvements. Special reasons for selling. WrIte for te.rnl8. Novelty C,;,tlery Co . •  2 BII.r St. ,Canton,O 
Price ,20,000. Address Box 166, NI&gara �'alls. N. Y. 

I Can Sell Your Rea. Estate 
no matter where It II. Send description, state price and 

leam how. Est. -91. Highest references. Offices in 14 dties. 
W. M. O.straader. IBM N. A. Bldg., Philadelphia 

I PRINT MY OWN CARDS 
Circulars. newspaper. Press. $�. 

�r:
ge

; r ���
e
t �lJt·IOn(h!l:���y �t��: 

Type 8f'tttnJ,{ eosy, rules sent. Write 
fo:o eatal0g, presses, type, paper, etc., to 

. factory, The Press Co • •  Meriden, Conn. 

SECTORLESS WIMSHURST MACHINE. 
-ThIs article gives directions for making. 4 Illnstr .... 
tlons. SCIENTIFIC AMERICAN SUPPLEMENT 1 I 3 1 .  
Price 10 cents. For sale by Munn & Co. and all news
dealers. Send for new catalogue. 

MATOH Facto..". Machinery. W. E. WIELlAM8, 
Mfr., 217 South Clinton St., Chicago, U. S. A. 

� 
Th F kl l  G E . VOLN EY W. MASON & CO. ,  

e 
(I!e�:alf :oroe a:owerngme Friction Pu l I eys, C lutches & Elevators 

&. FRANKLIN 
Model Shop 

t;Vorth 'lOO complete. We sell all neces- P R O V I D E N C E .  R .  I .  shry castings materials and detaU draw· 
Ings for .16:iil. For real work-not a toy. 
450 reVOJuttons per minute. Upright or 
horizontal form. Flnlsbed parts sold 
separately. Runs by fas or I(asolene. 

r�.
bo

\\\'.:r���o��rrc':;\a� 9� mechanical 
PARSELL '" WEED, 

1119.181 Weot 8lot St., New York. 

olJe Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

One O LDS M O B I LE  
A handsomely illustrated weekly. Larllest cIr. 
culatlOn of any 8cientific journal. Terms. 13 a 
year ; four month l,  'L Sold by all newsdealers. 

THE BLAST FuRNACE AS A POWER PRo- RUNS EVER.YWHERE 

MUNN & CO. 36 1 Broadway, New York 
BralIch 011108. 626 F 8t • WubiD¥toll, D. 0. 

DUCER. Data relating to this and Nothing to Wa.tch but the Roa.d Ahell4i. 
Allied Subjects. Edited by B. It l onr new red catalog Illustrates and describes tt In detail. 
Tr waite, C. E. ,  F. C. S.,  and Horace THE PRICE IS RIGHT 
Allen, C. E. London. 1898. pp. 36. OLDS MOTOR WORKS, DETROIT. MIaf. 
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Scientific American 
PATENT A ERIAL 

IRE ROPE TRAMWAY 
For Transportat ion of Ore. Coal , D i rt ,  T imber, etc. (Trade Mark Registered.) 
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A. LESCHEN & SONS ROPE COMPANY.  M�i'ri

m
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e
's'rl,,2uf.�r:o. �92 Centre Street, New York City, N. Y. 

Branch Offices, 137 E. Lake Street, Chicago, Ill. 
85 f4"'remont Street. San Francisco, Cal. 

.... TO THE TRADE.... CRUDE' ASB ESTOS Our Double Door fUrnd(e DI R E CT F RO M  M I N ES 

For WOOD or HARD and SOFT COAL. ASBESTOS F I B R E  OFF ICE. ST. PAUl BU I LD ING 

DECEMBER 6, 1902. 

C OLD G A LVAN I Z I N G .  
A M E R I C A N  PROCE S S  N O  R O YA LT I E S. 

SAMPLES A N o l N FORMATION O N  A P PL ICAT I O N .  
N I C K E L 

AND 

Electro· Plating 
Apparatus IDd Material. 

THE 
Hanson & Van Winkle 

co., 
Newark. S. J • 

136 Liberty St., N_ Y. 
30 & 32 S. Canal St. 

Chicaj<o. 
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� for  Manufactu rers use 220 B 'way,  New York. 
keto 'rho double (loors wiU ac-R A· commodate large pieces of soft .. _ coal as well as wood. r.rhe fire- � 

Scalns All varleties at lowestprtces. Best Railr

. 

oad 
. , Track and ·,Wagon or Stock Scale&- made. 

Also llXXJ useful artICles. including Safes, 
. _ S.ewing��achi�e8, BicycLe�, Tools. etc. �ave 

Money. Lists Free. CHICAGO SCAL E CO., Chicago;m 

C,HARTER ENG I NE  o �ot is lined with genuine tire clay :z:: 
W I N T 0 N N ra�����W�oi��,gr�g�tX��;�[; w-. 25 
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In use in St. Louis alone ! !  ...a "-- � 
USED ::YA:VLAb�E 

FOR A N Y  PURPOSE 
Stat ionaries, Portab les ,  Saw ing Outfits, 

H:ts���G!�?I�:
s
G:S�'br.�m�:.;. 

Beyond question the most luxuricus and 
completp. h igh grade nutomobile ever man
ufactured in America. 
It will be in the bands of agents and at 
our brauch depots in a very few weeks. 
'l'wenty H. P. motor, new body design, etc. 
If interested in knowing more, write us. 

THE WINTON iUOTOR CA RRIAGE C O  .. 
Factory and Genera] Offices, CLEVELAND, 0., U.S.A. 

NEW YORK CHICAGO BOSTON PHILADELPHIA. 

DYKE T O N N E A U  
\\'e sell HIe parts for YPU to build. Everr 
thil lJ! fro�n an Auto. Cap to a complete rna-
�tnj;. Dik�:ts�.

PI��J�(,)'i)t;� ��rti�;����; First Auto. Supply Business in America.) 

JUST READY. 

S E C O N D VV O N D E R  
(Tl{ADE MARK.) 

" A  step for,\vard i n  A cetylene Burners." 
HTATI<: Ll � E  :\IFf:. cn., 107 Chambers St., New York ; 57 Washin�
tOll �t. ,  Chieago ; Chattanooga, U. S. A. Sample mailed for 25 cents. 

Gas Engine 
IGNITER 
�:�'.;'ll�t,:'t T�:ln':i�i.\g�

i
�:�i·�: 

IJatest and most improved model. c::r Send jor Circular. 
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- .,- -\,- 11\;, r '  
• f -- � " -4- " 

c,.,� ::: �. � .  

Car l is le & Fi nch Co. , 2 3 3  E.  C l ifton Av. ,  Ci ncinnati, O. 

"HGBII YIGToaIOUS " 
All three carriages entered were Blue R.lbbon 

Winners, Eighty entries, twenty qualified for 
cup, ten of these 
(or one-half) were 
steam, and two of 
these were 

GROUTS. 
Third s t o p p e d  
o n l y  o n c e  for 
slight adjustment. 

G R. O U T  B R O S .  

Steam Carriage Makers 0 r a n  g e ,  M a s • •  
----- ------------

$ 7 50 
II VURO-CARBON. 
20·1I11e !'peed. 

20 p{'r ('("nt.. Grade@. 

lOO·llne Gaf!loline Tank. 

SOO-lI1Ie \\T ater Tank. 

900 lb.. 1\ II. P. Actusl. 
Write for Catalogue. 

Crestmobi l e  
P R I C E  $600 

Speed and Comfort 
CREST M F G. CO., 

Cambrldare, wass. 

FRIEDMAN A UTOMOBILE CO., 
S E. Yun B u ren Street. ChlcR8'o, Ill. 

That 

Rawhide P in ions and 

Accurate Metal Gears 

Can furnish anything in 
this line. Get our prices 

THE NEW PROCESS RAWH IDE  CO. 
Syracuse, N .  Y .  

Densmore Toucn 
Plea.ses. 

Write for Catalogue. r-- -< 

EFFICIENCY 
is ,ruaranteed in every 
one of the smooth
running 

BRENNAN 
GASOLINE MOTORS 
which are made on the 
latest approved PS(-

, to 30 tern and are safe, sure I 

Ifree from vibration. 

Q.. 
� 

H. P. and quick to start _ I eC!ln,!mical in fuel, and of !,reat durab,lity. F'our crcln PRICE $700. �nnClp!e. Two dl�t,lnc� tYlJe�, hOrlzontalTansI vert�cal. I I.J1ght, strong, safe and durable, above all easy to opeBRENN A N  lU Fh. C O  .. I;yracuse. N . "\' . , IJ.I;.A . .. ate. Has no complicated device •. About everything - B M 
!,maginable has been said in commendation of its style leg one rind beauty. Get our catalog . 

...,,- , \  . .. . . .  ' . .. y SPAULDING AUTOMOBILE & MOTOR CO., Buffalo, N .  Y. 
is paid at Christmas time for 
Artistic Novelties. Learn 
Pyrography (Burnt Wood 
Etching) and you can make 
the handsomest, best se 11-
ing articles that will be of
fered. With our PANOK 

OUTPIT, Pyrography is easily and quickly learned. 
It is the latest and mclst popular decorative art, and 

:u�lf��e O�':-'f.��JKOUTFi� :�\���t!h�s ;:�t
s� �"s�� 

ful, instructive. money making present you cou ld 
give. Write for full details , 
P. P. RICK &. 00 _ .  519 Main Street, Buffalo, N. Y. 

T H E B R I G H T  W H I T E  L I G HT F O R  
M A G I C  L A NTE R N S  

A lsO for Bromide En]ar�jng, Copying, Photo-Engraving. 
Intensely brilliant� very portable, burnf! kerosene, costs 
1 cent per hour. Send for copy }i�l'ankl in Institute award 
and l ists of Stereopticons, Moving Pictures and Slides. 

WILLIA ill lS, BRO W N & EARLE, 
Dept. 6, 9 1 8  Chestnut St . .  Philadelphia. 

Orient Motor Cycle. NfW fNGLAND WAI(HfS 

Fitted with the New Orient 3 H. P .  Motor. 
Speed over 40 �UI{'� per hour. 

The Most Powerful Motor BlCycle in the World. 
Write ,for Pariicula'rs. Agen ts Wanted. 

W ALTHAM MFG. CO .. Waltham, Mass. 

THE 

Lead the  world in  diversity of  styles 
and sizes as well as quantity of pro
duction. Our guarantee covers every 
watch for we make both the case snd 
movement, and ReB only a complete 
watch. Our watches have a world-wide 
reputation, gained by results as accu
rate time-keepers. We sen in every 
country on the globe. Catalogs free. 

NEW ENOLAND WATCH CO. 
Factories : WATERBURY, CONN. ,  U .  S. A. 

Send for 11lu.stratt-'d Catalo(17tp. and Testi .. monials, and ;state Your .t'otVer Needs. 
CHARTER GAS ENG INE  CO •• Box 148 .  STERLING. ILL 

RESTFUL SLEEP 
In Camp, ou the Yacht and at Home. 

"Perfection" Air Mattresses, 
CUSHIONS and PILLOWS. 

Style Gl. Camp :Mattress witb , Pillow attached. 
Also showing Mattress deflated. 

Clean and Odorless, will not absorb moisture. 
Can be packed i n  small space when not in use. 

II:ir Send jor lllustrated Catalogue. 
MECHANICAL PABRIC CO. , PROVIDENCE, R. I .  i ALL WHO  ARE I NTERESTED .!. I N  TH I NGS  ELECTRICAL 

::..-=::- can obtain our illuEltrated catalogue 
"" 3 by sending 2-cent stamp for postage. 
' I LIBERTY ELECTRICAL SUPPLY CO •• 136 Liberty St., New York 

Free 

S -
- f - A - Test clentt IC merlcan "Royal Worcester" 

TRANSPORTATION Belting_ 
ON LAND and SEA 

SPECIAL ISSUE, appearing under date 01 DECEM BElt 13, 1902 

HANDSOME COLORED COVER 
Similar in size and general character to the SCIENTIFIC AME RICAN on the 

DEVELOPMENT OF THE UNITED STATES NAVY published one year ago 

P R I C E  T E N C E N TS 

SCIENTI FIC 
�ERICAN 

This issue will contai n, among others 
the following articles . . . 

UNITED STATES nARIN E  CONSTRUCTION 
Best Types of Ocean Service 
Best Types of Lake Service 
Lengthening S. S. U New York " 

YACHTS 
United States and Foreign 
Auxiliary 
Turbines 

RAILROADINO 
Fastest United States Trains 
History of Lo�omotives 
Railroad Signals 
Rockville Brirlge 
ConI pressed Air Locotllotives 
Statistics of American Railroads 

ELECTRIC TRACTION ]0,000 Volt Locomotive 
Electric Traction on Steam Railroads 
Road Carriages with Trolley 
Siemens & Halske Trolley 

AUTOnOBILES 
Best Types of 1<)02 
Automobiles in Warfare 

GENERAL 
Miscellaneous Articles, as Transportation of 

Material 

Thirty pages, fully illustrated. Anyone Rubserib-_ 
ing now for the year 1903 will receive the SCIENTIFIC 
AMERICAN fronl the date of subscription, i ncluding 
this Special Number. 

Subscription Price $3.00 a Year 

We are so confident that this is ab

solutely the best and most economical 

power belt to use that we will gladly 

send trial belt for testing on your own 

machinery. All you have to do is 

write us for it,  and you are under no 
obligation to keep it unless it 's abso

lutely satisfactory in every resrect. 
Write us to-day for belting facts. 

\Ve have been making old-fashioned 
oak-tanned leather belti ng for 50 years, 
and want you to know how it wears. 
It will be money in your pocket. 

GRATON & KNIGHT MFG. CO . •  

Oak Leather Tanners and Belt Makers, 
Worcester, Mass. 

WANTED 
REPRESENTATIVE 

Business men wanted for cittes of 10,000 and over 
to optm exhibitton parlors or stores for tbe dis
play and sale of our 

"KEYLESS CLOCK," 
Just being introduced to the public. Clocks are 
self-winding . and run a year without attention ; 
no one wil1 buy key wound clocks when they see 
and have ·an opportunity to buy the latest t binfl : 
��IJ 
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secure agency for cities not already taken ; partie� 
making' Hrrangements now will bave name appear 
in our adverth;ements. Address Tbe United states 
Clock 4 '0., "executive offices, No. 405 Broome Street, 
New York. 

J ESSO P'S ST E E LTHB[E��t'" 
DENSMORE TYPEWRITER CO • • 305 Broadway, New York M U N N C O. � 6 1  B r o a d w a y , N e w  Y o r k  F O R  T O O L S .  S AW S  E TC. 

WI!! J E S SOP & S O N S  t: g  91 JOHN S T  N E W  Y O R K  
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