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RECENT FIRE LOSSES IN AMERICA. 

Is it not strange that with our cities equipped with 
fire departments that are universally conceded to be 
the best in the world the fire losses should reach such 
enormous totals as they sometimes do ? Thus, a com
pilation by The New York Journal of Commerce shows 
that during the month of February the fire loss of the 
United States and Canada reached the stupendous total 
of $21.010,500. It is true. February was the month 
in which the great Waterbury and Paterson fires occur
red ; but even the loss by these two conflagrations com
iJined, if  deducted from the total, leaves a fire loss for 
a single month of $15,000,000. It is evident that we 
must look elsewhere than to the equipment and efficiency 
of the fire departments for an explanation of these 
totals ; and the explanation is  to be found undoubtedly 
in the very lax building laws which have obtained 
in the past, especially in regard to fireproof construc
tion. Only as adequate laws are drawn up and enforced 
can we expect the fire losses to be brought down until 
they bear a reasonable proportion to the property 
under insurance. An analysis of  these losses would 
doubtless show that only a small percentage of them 
occurred in buildings that were built according to the 
accepted methods of fireproofing. 

....... 
EAST RIVER BRIDGE NO. 3. 

The first important step in the actual work of con
struction of the new East River Bridge, which is to 
be built not far to the eastward of the present Brooklyn 
Bridge, and which has hitherto been known officially 
af> Bridge No. 3 ,  was recently taken when the first 
caisson was towed into position at the site of the 
pier off Washington Street. 'Like those which were 
sunk to carry the towers of the new East River Bridge, 
this caisson is built of timber ; but while each of those 
towers is carried on two separate caissons the new 
towers will be founded upon single caissons. The one 
in question is a truly gigantic affai r as caissons go, 
the largest in the world, in fact, being 78 feet wide 
by 144 fee� in length and 60 feet in depth. It was 
constructed upon the shores of the East River in 
Harlem, and when it was afloat it  drew no less than 
14 feet of water. It took four tugs to tow the caisson 
down the river, and in some places, where the currents 
made navigation mor,e difficult, as  many as seven tugs 
were requi red. Now that the caisson is in place, the 
work of sinking it through the overlying material 
of the river until it rests everywhere on solid rock 
will go forward continuously night and day. It is 
expected that it  will be down to grade in about ninety 
days' time. 

• ••• • 
A HEALTHY DECADENCE. 

The wave of pessimism which is passing ov�r Great 
Britain as the result of her feeling the first phases 
of  that stress of competition, which was uound ulti
mately to come upon her, does not seem to be war
ranted by the statistical facts of the last Board of 
Trade returns, according to which the foreign com
merce of the United Kingdom during 1901 amounted 
to the enormous total of $4,353,585,000. The foreign 
trade of Great Britain is  $750,000,000 greater than it 
was six years ago, and is  now equal to $105 per head 
of population. These figures suggest that the "anti
quated" British methods, of which we have heard so 
much recently in the public press, cannot be so alto
gether futile, especially when we consider that her 
foreign trade last year was more than double that of 
the United States. The total foreign commerce i s  
made up as  follows : I mports, $2,611,195,000 ; exports, 
$1,402,495,000 ; and re-exports, of foreign and colonial 
merchandise, $338,233,000.  If to these figures be added 
a vast sum of $7,500,000,000, representing the total 
over·sea trade of the British Empire, we cannot but feel 
that the long-deferred decadence is at least a healthy 
and vigorous one. 

Scientific Americat\ 
SAFE EXPLOSIVES. 

'l'he recent disastrou� explOSIOn on the Subway gives 
particular interest to the test of a new blasting agent, 
joveite, which has just been carried out in the presence 
of the Chief of the Fire Department, a representative 
of the Bureau of Combustibles, the General Superin
tendent of the Subway Construction Company, and 
other engineers and specialists. The test was carried 
out at the Jerome Park reservoir. which is now under 
construction by Mr. McDonald the contractor of  the 
Subway. The powder is a picric acid compound, which 
i", so treated in the process of manufacture as to render 
it  insensitive to shock and only capable of  being de
tonated by a fulminate. In the tests a box of the explo
sive, which latter is a yellow odorless substance resem· 
bling coarse corn meal in appearance, was tested by 
hammering a number of 6-inch spikes down into the 
material. In another test a mass of the blasting agent 
was shot at several times with a revolver. A 50-pound 
case was placed on an anvil. and a 250-pound weight 
dropped upon it from a height of 40 feet ; though the 
friction of the impact set the joveite on fire, there 
was no detonation. On the other hand, . the power of 
the explosive was shown by placing about twice the 
amount of an ordinary shotgun charge in a mortar 
beneath a 62-pound weight, and detonating the same, 
with the result that the projectile was thrown 300 
feet into the air. Not many days later a test of 
Masurite (another blasting agent ) was held,  and we 
understand that the same feature of insensitiveness to 
shock was manifested .  There is no question that this 
class of explosives is eminently suited to blasting 
operations in the heart of the city, such as are now 
being carried on at the Subway, provided, of coursf', 
that these compounds prove to be perfectly stable, or 
not liable to chemical decomposition. A so-called 
"safety" explosive in a decomposed condition wou lcl 
be about the most dangerous article in existence ; for 
" familiarity always breeds contempt," and the decom
posed explosive would receive a freedom of handling 
wbich dynamite, with its acknowledged greater sensi
tiveness, would never be subjected to. If a perfectly 
stable, insensitive blasting agent can be produced, one 
that will keep indefinitely, we think the Subway con
tractors should give it a thorough trial. 

------------�.��------------
THE WORK OF THE WEATHER BUREAU IN 1901. 

The excellent service rendered by the Weather 
Bureau during the past year has been recorded by its 
chief in the report which he has just submitted to the 
Secretary of the Interior. The Bureau and its staff 
have time and time again demonstrated thei r useful
ness, notably during the Galveston hurricane, one of 
the most destructive tornadoes that ever swept the 
country. 

The work of the year has been more or less a con
tinuation of that previously begun. Better means for 
obtaining ocean forecasts by international co-operation 
have been obtained. Three additional forecasting dis
tricts have been established. The last appropriation 
bill passed by Congress provides for three additional 
forecast officials, who are to take charge of these dis
tricts. The line of work pursued in previous years 
by the climate and crop service divisions was con
tinued.  Unfortunately, few persons realize how com
plete is the system adopted by the Bureau for the 
dissemination of information to tbe crop growers. 
Paid and skillful officials to the number of 1.200 out
side of  Washington report on all matters concerning 
weather, crops, climate, and statistics ; at the central 
office in Washington 200 officials alone are employed; 
180 fully equipped meteorological stations are centered 
over the United States and its dependeneies, each con
ducted by trained officials ; and in every State and 
Territory a central observatory is located, to which 
all subordinate officers in the State report, and to 
which all volunteers give their information. The tele
graph circuits of the Bureau have been equipped with 
ingenious devices for the rapid distri bution of daily 
meteorological reports. Temperature and rainfall re
porters telegraph their data daily from the growing 
fields to certain cotton, corn and wheat centers. l::ltorm
warning di splay men are stationed along the Atlantic, 
Gulf and Pacific coasts and in the lake region. A 
Weather Bureau man is to be found on the floor of 

every important board of trade or exchange in the 
country. He publishes weather and crop information, 
and chart. the weather report on a large map. 

PartIcular attention has been given to the distribu
tion of forecasts by means of the rural delivery. There 
are now 365 centers. Some 42,000 families in the farm
ing districts are supplied with the latest weather pro
tection. The rural free delivery places the frost and 
cold-wave warnings in the hands of th"Q� who can 
make the most valuable use of them. 

In wireless telegraphy the Bureau has endeavored 
to secure a more powerful transmitter, a sensitive 
receiver, and a selective means whereby messages can 
be differentiated.  The first of these problems has been 
successfully solved ; the second is nearing a successfUl 
solution; and the third, although well demonstrated 

theoretically, has not been fully tested in practice. 
The experiments conducted by the grape growers 

in France and Italy for the purpose of preventing hail
storms, by the use of  explosives fired from especially 
designed cannon, has attracted the attention of the 

"Bureau. It is  the opinion of scientists both in Amer
ica and Europe that hailstorms cannot be prevented by 
such means. With the experience of a few years ago 
with our own rainmakers before it, the Weather Bu
reau sees no reason for expending thousands of dollars 
in uselessly cannonading the heavens. 

Of the minor work conducted by the Bureau, men
tion should be made of the installation of sixty new 
storm-warning towers and of the inauguration of the 

study of meteorology in the schools and colleges of 
the country. 

••••• 
COMING AUTOM OBILE ENDURANCE TESTS. 

With the advent of spring, the automobilist feels 
the blood astir in his veins, and is seized with the de· 
sire to be out on the roads, testing and enjoying his 
new means of locomotion. As a result of this, there 
are to be several endurance runs. The first of them 
will take place on Long Island on the 26th of this 
month, under the direction of the Long I sland Automo
bile Club. Steam vehicles, which were last year barred 
from this run on account of the non-stop conditions, 
will this year be permitted to enter, since they will 
be allowed to stop every 20 miles to take on water 
and fuel. Electric vehicles may be entered under 
similar conditions. Gasoline machines will be ex
pected to make the 100 miles without a stop, including 
the climbing of a long hill at Roslyn. Carriages that 
go through successfully, without a penalized stop, at an 
average speed of between 8 and 15 miles an hour, will 
be awarded first-class certificates. The speed must be 
reduced to 8 miles an hour in passing through towns 
and villages, and stops made in compliance with the 
requirements of public safety will  not be charged 
against a vehicle. The maximum speed limit of 15 
miles an hour must at no time be exceeded . All gaso
line and steam vehicles will have their fuel consump
tion accnrately measured. 

The Automobile Club of America will make a 100-mile 
endurance run from New York to Southport, Ct.,  and 
return, on May 30. The contest will be open to steam, 
gasoline and electric vehicles. The steam carriages 
will be allowed three stops for supplies. The electric 
vehicles will be divided into three classes, viz. , carriages 
making the entire 100 miles without a change of battery, 
carriages in which a change of battery is made at the 
50-mile point, and carriages in which batteries are 
changed twice at one-third and two-thirds of the dis
tance. These are the first endurance runs in which 
there has been a class for electric vehicles, and it is 
to be hoped that the manufacturers will take advantage 
of it to show what their machines can do on long-dis
tance work ; for although American-made electrics are 
the finest in the world, no attempt has yet been made to 
show what they can do in long cross-country runs. 
England and France, thus far, hold the record in this 
respect. To obtain a first-class certificate; vehicles 
must not fall below an average speeli of 8 miles :m 
hour, or at any time exceed the speed limit, which id 
15 miles an hour. 

A motor bicycle endurance run from Boston to New 
York will be made by the Metropole Cycle Club of the 
former city. I t  is intended to take two days to cover 
the 200 miles, and the start will be made from Boston 
on the morning of July 4 .  The bicycles will be graded 
in classes according to the horse power of the ma
chines. and they will be run under practically the 
same rules that obtain in automobile endurance test�,. 
This will be a very interesting event, and will do 
much toward advancing the motor bicycle in popular 
'
favor and showing what it is capable of accomplishing 
in making a long-distance journey over roads that arc 
not of the best. 

Many of the other automobile clubs are planning race 
meets for Decoration Day, Among others, the newly
formed Hartford Club will have races at Charter Oal, 
Park, in which }<'ournier is expected to contest. The 
Springfield, Mass .. and the Indianapolis, Ind. ,  clubs are 
also actlvely engaged in perfecting their plans for sim
ilar meets. 

The Automobile Club of America expects to have an
other 500-mile en durance run in the autumn. The 
route followed this time will  be from New York to 
Boston and return. 

The series of events which are to be held in France 
this season at Nice promise to be of unusual interest. 
The principal event is the Nice-Abbazia race. As the 
necessary permiSSion could not be obtained from the 
French authorities this year it was decided to hold 
the annual race in I taly, starting from Nice as tourists 
until the frontier is reached. The terminal point, Ab· 
')azia, is in fact in Austria. Accordingly the Austrian 
as well as the Italian clubs are greatly interested in 
the affair, and the King of Roumania, the Grand Duke 
of Luxemburg. the Prince of Austria. and other per
sons of eminence who are stopping at the seaside reo 
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sort of kbbazia will give the chauffeur,; a cordial ro
ception. The route will  be covered in several stages. 
Starting on the 8th of April, a run will be made from 
Nice to Turin, and during the following days from 
Turin to Padua, and Padua to Abbazia, from where the 
chauffeurs will have an opportunity to visit Venice, 
which is not far off. Venice cannot be conveniently 
reached by automobile on account of the routes. A 
nautical fete will be held at Fiume, and another at 
Abbazia. The same route will be followed on the re
turn trip, and at Nice an exposition will be held in 
which the racers will figure. Another feature is the 
touring race. A caravan of chauffeurs started from 

Paris about the first of  April to travel via Dijon and 
Lyons to Marseilles and thence to Nice, where it will 
join the racers and follow them as tourists over the 
same route. The touring vehicles will  in general be 
the standard types of automobiles, but a De Dietrich 
omnibus which holds eight persons has been entered 
and is expected to cover the whole Paris-Nice-Abbazia 
and return route. 

The Paris-Vienna race, which it  was hoped could be 
run off this summer, has had to be abandoned owing to 
the failure to obtain permission to run through Ba
varia. When the Swiss authorities forbade the race to 
be run through their country, it was hoped the route 
could be planned through Bavaria ; but since this was 
the only other way, and as permission could not be ob
tained, and the race has of necessity been capnd off. 
It  is hoped that next year a Paris-St. Petersburg race 
can be arranged. 

SCIENTIFIC NOMENCLATURE. 

A scientist who discovers a new chemical element, a 
planet that has managed to elude the searching tele
scope, or a plant or animal unknown to the world, has 
the right to name the object discovered. To be sure 
the privilege is  merited, but what racking of brains 
it often entails was recently proven by the difficulty 
which Charloi s of Nice experienced in baptizing the 
thirty-four planetoids which he had discovered.  When 
Piazzi on New Year's day of the nineteenth century 
saw the first of these small planets, it  was easy enough 
to follow the old rule of giving to celestial bodies the 
names of the Greek and Roman deities. For a long 
time the catalogue of mythological personages was 
quite capable of supplying the necessary names. But 
Fhen celestial photography relieved the astronomer 
of much of the labor of telescopic observation, and 
the planetoids began to be numbered by hundreds, the 
l ist of mythological names was soon exhausted. Fol
lowing the example of the Romans, Charlois personified 
the virtues, and thus created Amicitia, Fiducia, Mo
destia, Gratia, and Patientia� When he had no more 
virtues to fall back upon, he started with the city gods 
of those towns in which observatories are located, and 
was finally compelled to adopt proper names such as 
Ursula, Cornelia, Malusina. ",-Charlois did not even 
shrink from giving some of his astronomical children 
the names of Charybdis, Industria, and Geometria. Not 
so long ago, Dr. Schwassmann, of Heidelberg, who in 
conjunction with Prof. Wolf discovered six planets, 
used the nam.es Ella, Patricia, Photographia, A!Jternitas, 
Hamburga, and Mathesis� 

At one time it was suggested that the planetoids be 
simply designated by number. Had that suggestion 
been followed, every one would immediately know the 
order of discovery. 

When the spectroscope revealed the existence of a 
host of new chem ical elements, some patriotic but ill
advised chemist found it necessary to nationalize the 
new bodies, with the result that our chemical nomen
clature has been enlarged by the names Gallium, Ger
manium, Skandium, and Polonium. 

When wc enter the field of botany, the baptismal task 
becomes positively appaling. The efforts expended by 
Linnams or Ehrenburg in finding names for thou
sands of new organisms must have been enormous. 
Even Haeckel had to coin names for a few thousand 
organisms which he was the first to describe. 

When it becomes necessary to rechristen a botanical 
species which has been divided into several new species 
because later research proves it to be heterogeneous, 
and which bears the name of

' 
its di scoverer, baptizing 

beilOmes a rather puzzling matter. Out of scientific 

piety the later investigator must give th� first discov
erer credit, and yet he must do himself justice. In 
such a case anagrams are sometimes formed. From the 
species H ermannia, for example, discovered by Paul 
Hermann, a small group is  separated and called Ma
hernia; and the species Malpighi, named for a famous 
old botanist, supplied the species Galp himia-a name 
which would deceive the most skilled etymologist who 
trieliJ. to trace i ts derivation without knowing its ant 3-
cedents. Often by some capricious accident an ana
gram receives a Greek tone. Urobenus, for example, 
conceals the name of the botanist Bourne (Bournerus). 

Cassilli used the anagrammatic method, not for 
reasons of scientific piety, but merely because he liked 
it. From the old species of  Filago he created four new 
species which he called Logfiu" Gifo la, 19lofa, and 
OgiZfa. Adanson is said to have resorted to the method 
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of throwing dice to "oin a Hew name. No doubt each 
die bore at least two vowels ; otherwise the names 
would have been charged with consonants to such an 
extent that only a Russian or Hungarian could pro
nounce them. 

...... 
A BRIEF HISTORY OF STREET GAS. 

The beginning of the last century was marked by an 
invention which, although of no apparent promise at 
first, did much to change our methods of illumination. 
The invention in question was the industrial production 
of gas from vegetable and mineral fuels, and was the 
cul mination of a series of investigations instituted by 
the F rench engineer Philippe Lebon d'Hambersin, 
whose name is now almost forgotten. 

Combustible gases were known before Lebon's day. 
The existence of gaseous fluids was known, even to the 
ancients, notably atmospheric air. Other gases were 
recognized by their effects upon various bodies. Car
bon dioxide, for example, was a familiar gas by rea
son of its destructive effects ; combustible marsh gas 
was also known. Coal-mining, with which mankind has 
been more or less familiar for thousands of years, un
doubtedly revealed combustible gase s ;  but since there 
were no means of ascertaining the chemical nature o f  
these gases, they were simply regarded as modifications 
of  ordinary air, which had acquired new properties. 

Van Helmont was the first who discovered the exi st
ence of gaseous fluids of constant chemical composition 
-fluids which were to be sharply distinguished from 
ordinary air, and which he called "gases." The name 
applied by Van Helmont to these fluids is still used 
to-day in modern chemistry. I n  the Philosophical 
Transactions of 1667, a spring in the vicinity of Wigan, 
Lancashire, is  described from which inflammable air 
arose. In the volume of the Transactions for 1733 a 
gas is mentioned, which was produced in a coal mine in 
Cumberland, and which was collected in a vessel in 
such a manner that it could be ignited by means of a 
burner-pipe. 

Nothing more was done to ascertain the nature of 
these combustible gases until Dr. John Clayton distilled 
hard coal in a closed vessel and obtained a black oil 
and a constant gas, which latter he collected separ
ately in a closed vessel, from which burner-tubes led. 
An account of these experiments may be found in the 
Philosophical Transactions for 1739. 

After a series of experiments with vegetable ma
terial, Dr. Hales found that fully a third of a distil
late of oil was lost in the form of an inflammable vapor. 

Watson, Bi shop of Llandaff in 1767, studied the na
ture of this vapor and of the gaseous products of the 
d i stillation of coal. He found that the volatile pro
duct could be ignited, not only as  it was discharged 
from the distilling apparatus, but that the inflammable 

properties were preserved even after the gas passed 
through water and through two long coils of pipe 
'Watson's constant products were obtained from am
moniacal fluids, from a viscid, tar-like oil, and a 
spongy coal which we now call coke. These were only 
l aboratory experiments, for the purpose of determin
ing the constituents of  the oil. No one dreamed of 
practically using the volatile inflammable products. 

The first investigator who laid claim to the dis
eovery of illuminating gas was undoubtedly Philippe 
Lebon. The idea of using carbureted hydrogen gas for 
illuminating purposes seems to have had its birth in 
Paris in 1786. But the laboratory experiments made in 
England and France up to the year 1799 yielded no 
practical results. In the year V I II. of  the Republic 
(17.99) Philippe Lebon, who at that time was well 
known for his improvements in steam engines, de
scribed an invention for the utilization of inflammable 
gas as an illuminant. Lebon generated his carbureted 
hydrogen gas by distilling wood, obtaining as a by-pro
duct tar, wood alcohol and all the other substances 
found in a retort after the destructive distillation of 
vegetable material. The first carbureted hydrogen ap
paratus was installed at Havre for the illumination of 
the lighthouse. I n  the same year Lebon took out a 
patent on his invention. He exhibited his  apparatu,s 
at his house between 1799 and 1802. The odor of il
luminating gas, when it first comes out of the retort, is  
by no means agreeable. Frenchmen, therefore, imme
diately eondemned the new system of illumination. 

In order to overcome this objection as well as 
others, and to make the invention o f  Lebon more prac
ticable, it  was necessary to wash the gas. Had Lebon 
not died in the midst of his labors, he would undoubt
edly have devised a method of ridding the vapors of 
some of their impurities. His widow in the year X o f  
t h e  Republic received a patent on a n  improved process. 
She died soon after her husband. 

Lebon's memorial was published i n  1801, and bere 
the title "Thermo Lamps or  Stoves, which Heat and 
Light Cheaply and which generate Power, useful for all 
Machines." Lebon's invention was developed in Eng
land, and was first practically utilized in that coun
try by an engineer named Murdoch, in Soho, near 
nirmingham, at the large factory of James Watt, the 
inventor of the steam engine. In 1802 the entire 

fa!)ade of this large building was illuminated by gas 

235 
in honor of the peace of Amiens. bhortly after this 
event a German named Winsor, who had translated Le
bon's memorial into German, came to London, collab· 
orated with Murdoch, and received from King George 
the exclusive privilege of lighting London by gas. 
On July 16, 1816, his privilege was confirmed by Par
liament ; and by 1823 England had adopted gas. 

After Winsor had assured himself of the success of 
gas illumination in England, he went to France i:t 
1815, rented an establishment in the Passage des 
Panoramas, and in a short time had the whole Passage 

lit by gas as well as the Palais Royal. After these 
successes, Winsor succeeded in founding a company, 
which was, however, by no means successful. Other 
companies soon followed, and in a short time gas be
came one of the most widely used illuminants. 

Lebon was born in Brachay ( Departement Haute 
Marne) in May, 1767.  He studied in Paris, and gradu
ated from the Ecole des Ponts !It Chaussees. As we 
have already remarked, his first scientific successes 
were achieved in the field of steam engineering. His 
improved steam engine received a prize of  2,000 livres 
in 1792. Lebon was murdered on December 2, 1804, 
under circumstances that have never been cleared up. 

• ,e • •  
SCIENCE NOTES. 

The firm of E. I. Du Pont de Nemours & Co. is 
celebrating the centennial anniversary of the e stab
lishment of its powder industry in the valley of the 
Brandywine near Wilmington, Del., where it is still 
in operation.'- In recognition of the event the firm is 
i ssuing a brochure giving a sketch of the works' very 
interesting hi story. 

The University of Pennsylvania recently came into 

possession of what is  regarded as the oldest piece 
of  writing in the world. I t  is not a manuscript, but a 
fragment of a vase which was broken in the raid on 
the ancient city of Nippur. The inscription is in 
picture writing, and indicates 

-
that the piece dates 

back to forty-five hundred years before the Christian 
era. 

Dr. J. H.  T. Stempel, of New York, who has lived 
in Manila for a considerable period of time during 
Spanish rule, has p repared the first Tagalog grammar 
and a complete English-Tagalog and Tagalog-English 
dictionary. The manuscript i s  about ready for the 
press. Dr. Stempel has embodied in his work not only 
the Malayan roots of the various Philippine d ialects, 
but also Spani sh derivatives that have been adopted 
by the natives during the Spanish rule of three cent
u ries. The book will  probably be very u seful to Am
erican officials and military men whom duty calls to 
the Philippine Islands. 

MM. Berthelot and Andre state that the intensity of 
the acid reaction o f  the sap is not a certain test for the 
amount of acid present, the proportion which exists 
in the form of neutral salts being very variable. The 
sap o f  plants has most commonly an acid reaction. 
According to M. Astruc the maximum amount of acid 
is always found in the youngest part of  the plant ; it 
it connected with the vigor of growth and the activity 
of cell division. Thus the acidity of the stem in
creases toward the apex. The leaves contain more 
acid than the stem, and the largest amount is near 
the zone of most active growth. The acidity of the 
flower decreases from the bud-condition up to the pe
riod of complete expansion.-Comptes R" Idus. 

The stunted trees and shrubs of. the Japanese have 
been the wonder and envy of gardeners the world 
over. But a German chemist now comes along an(: 
does something which even the Japanese could hardly 
be  expected to do. He has prepared a fluid that has 
the power, when injected into the tissues of a plant, 
near its roots, of anesthizing the plant. As a result 
o f  this injection, the plant does not die, but stops 
growillg, maintaining its fresh, green appearance, 
though its vitality is apparently suspended. Changes 
in temperature seem in nowise to affect the foliage, 
for the plant blooms in the open as well as in the 
most carefully constructed hothouse. As might be 
expected, the composition of the fluid is shrouded in 
the greatest mystery. 

While M. Santos-Dumont was inflating the balloon 
of his NO. 6 airship at Monaco, he was commanded by 
the authorities  to cease immediately the process of 
hydrogen making, on account of the extraordinary 
effect that the drainage of refuse acids and chemicals 
into the bay was having on the water, which had 
turned a brilliant orange, and which it  was feared might 
have an injurious effect on residents near the sea 
front, besides poisoning the fish. Subsequent investi
gations of the curious phenomenon, however, proved 
that the' refuse sulphates running from the Dumont 
gashouse into the sea had, on contact with the chlor
ide of sodium or common salt of the ocean, precipi
tated enormous quantities of oxide of iron. This pure 
rust had dyed the waters and the shore a most brilli
ant orange ca,rmine, but except for thi s no harm was 
done. Beyond acting as a tonic for the fish, the rust 
was absolutely innocuous, and the work of inflation 

was forthwith, resumed. 



THE SOUTH WIDENING HER FIEt!) 01' AGRICrtrLTUBE. 
BY FREDERICK MOORE. 

Prof. H. W. Wiley, chief chemist of the Department 
of Agriculture, returned recently from an extended 
tour through the Gulf States. The Professor was the 
guest of the southern railroads, and the object of his 
expedition was to meet the members of the various 
southern agricultural and grange associations, some of 
which were then in session. The conclusions drawn 
from the trip, as  given in a report on his return, can 
be summed up about as follows: 

The South is  fully alive to the advantages of scien
tific agriculture. Cotton is no longer king everywhere 
along the South Atlantic and Gulf. Georgia and Ala
bama are now producing profitable sugar crops. Dairy 
products are being widely exported through all the 
Southern shipping ports. Everywhere the enterpris
ing farmer of the far South is suiting his crops to 
his  soil,  cultivating. his farms to improve them, not 
to impoverish them, and widening the field of his ac
tivities, so that one interest aids another, to the vast 
betterment of the whole. 

Through central Georgia sugar 
cane grows almost as far north as 
Macon. Cassava, one of the new 
crops of the South, i s  being pro
duced in large quantities. The 
sight of these two crops and the 
growths of sweet potatoes, which 
there abound, show plainly the 
prosperous condition of agricultu re 
in that State. 

Thomasville and Cairo, Georgia, 
are the great centers of  the sirup 
industry. From Cairo the annual 
export amounts to 15,000 barrels. 
There American syrup-making has 
le:J.ched its best development, and 
t11e business has increased ten-fold 
in the past five years. The Ameri
can consumer is tired of syrups 
made up largely of glucose and 
sugar waste. To meet the new de
mand the Georgia consumer has 
taken to producing a syrup made 
from the whole cane-what was 
known formerly as "cracker syrup." 
I t  is  the best cane syrup produced, 
altogether pure and wholesome. 

Hitherto sugar cane could not be 
grown in Georgia with sufficient 

profit to encourage competition with 
the growers of the tropics. Now, 
with a developed cane, particu
larly suited to that soil, the 
planter not only grows cane at 
a profit, but raises from 30 to a5 
tons to the acre, harvests his 
crop in eight months instead of 
fourteen, turns out a product 
fully equal in flavor to that of 
the hotter countries, and gets 
one-sixth of the entire cane 
weight in sugar. 

Cassava, sweet potatoes and 
cane are proving more profitable 
in souther� Alabama than cot
ton. This is the first successfu l 
departure from cotton-growing 
the section has ever made. Pre
viously the shift had been to 
truck farming, and the effort had 
failed because the distributing 
markets are too far away. But 

the new products do not require 
immediate delivery. Cane is  put 
to its u sual uses, and the bagasEe 
fed to cattle. This feed produce" 
the very manure fertilizer the 
soil needs, so that dairy and. 

farm interests both reap a second benefit from the 
sugar interests in the State. Sweet potatoes are a 
staple and valuable crop. They find a ready market at 
all seasons. But now the farmer in sweet potatoes 
raises not only a good potato for shipment and con· 
sumption, but also a rich, sweet yam for conversion 
into starch. 

Cassava, however, . is  the real starch plant. I t  is 
destined to displace the potato of the North as a 
basis for food starches. Arrowroot, tapioca and starch 
puddings are constant and growing articles of food, 
and are all made from starch . The South can supply a 
better starch for the purposes of such manufacture 
than the maker has been able, heretofore, to obtain. 
For laundry purposes cassava starch is at least as good 
as any other kind. 

In all these States the field of  agricultural labor has 
noticeably widened. The velvet bean i s  now grown 

and used for hay. Alfalfa, as a southern crop, is rising 
to an importance scarcely less than it has :lttained 
i n  the West. Beggar weed, formerly conSidered a pest, 

has been found to produce good hay, and it still grows 
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as readily as when the farmers fought so vigorously to 

exterminate it. Sorghum, grown as a forage plant, 
yields three or four crops a year, and one acre is thus 
able to support more cattle than a considerably larger 
number of acres devoted to ordinary grazing. Here
ford, Devon and Jersey cattle are found everywhere
registered stock of the finest breed. Grade cattle or cat
tle bred from the registered stock, and the native beef, 
is supplementing the old, low-grade beef formerly so 
much in evidence. Milk and butter are being produced 
and marketed in great quantities, products unknown to 
the section eight years ago. 

Florida is recovering splendidly from the disastrous 
freeze of five or six years ago. The crop of oranges 
last season amounted to 2,000,000 boxes. The year 
after the freeze it was 500,000. 
the output will  reach 5,000,000. 

Within a few years 
This fruit is,  o f  

course, of the very highest grade. The Florida seed
less orange has now a market importance second to no 
other. 

While cotton and sugar are still the great staples 

A GEORGIA COTTON FIELD. 

THRESHING RICE IN TEXAS. 

of LouiSiana, other products, e specially rice, have 
taken prominent places. What was, a decade of years 
ago, an arid southwest in the Pelican State and 
southeast of the State of Texas, producing little elde 
than pine lumber, is now a busy, thriving rice section, 
with more life to it than any other farming section 
of the South. The numerous new ports and harbors 
along the Gulf coast are a decided aid to the advance· 
ment of its agricultural interests. 

Wherever you go you will find that the South is 
alive in every sense of the word, and there is a spirit 
of  confidence that augurs well for the future. Cotton, 
though still  the great product of the section and yearly 
increasing in quantity there produced, is  now simply 
a backbone, where it used to be the whole frame of 
the South. The farmer no longer watches the cotton 
quotations with the apprehension of a man with all 
his eggs in one basket. His income has not only 
increased greatly, but it is destined to increase more 
and more, and to become more reliable as his present 
agricultural methods of diversifyin� his crops con

tinue and advance. 

Preparation of Tantalum In tlte Electric Furnace. 
M. Henri Moissan· has lately succeeded in obtaining 

the metal tantalum by reducing tantalic acid with pow
dered carbon in the electric furnace. This is the first 
time that the metal has been obtained in the fused 
state. Some experimenters have produced it in the pow· 
dered form, more or less pure, but its properties have 
been but little studied up to the presentf-M. Moissan 
starts with the fluotantalate of potassium, which he ob
tains from the mineral niobite. He decomposes this 
with sulphuric acid and obtains tantalic acid, which 
is then calcined. Tantalic acid has been hitherto reo 
garded as infusible and non-reducible by carbon, but 
the experimenter has succeeded in reducing it in the 
electric furnace and obtains the metal in a nearly pure 
state. To this end the tantalic acid is agglomerated 
into cylinders with sugar-charcoal and after calcining 
is placed in a graphite crucible which is heated in the 
electric furnace. The temperature should be very 
high in order to melt the metal after it has been reo 
duced. After heating for 10 minutes with a current of 

800 volts and 60 amperes, the metal 
is separated in a fused state, and 
upon cooling has the appearance of 
a brilliant metallic mass with a cry
stalline fracture. It is nearly pure 
and in some cases contains only 
0.5 per cent of  carbon. The cast 
metal is  quite hard and will easily 
scratch glass and quartz. It  is  not 
fusible in the oxy-hydrogen blow
pipe, but in this case is transform· 
ed into tantalic acid . To melt it in 
the electric furnace requires the 
use of a powerful arc. The density 
of tantalum has been found to be 
12.79, while the powdered specimens 
obtained by Berzelius and Rose 
Ehowed 10.08 and 10.78 respectively. 
The metal when reduced to powder 
takes fire in an atmosphere of flu
orine at the ordinary temperature 
and gives off abundant vapors, 
which when condensed on a cold 
surface give a fluoride of the metal. 
I n  a current of chlorine the metal 
is attacked but slowly at 150 deg. 
C., but on reaching 250 deg. a com
bination is produced with brilliant 
incandescence, and a chloride of 
tantalum sublimes in long orange-
yellow needles. This chloride is 

very fusible and will volatilize 
in an atmosphere of chlorine 
without decomposition. Bromine 
may be distilled over the powder 
of tantalum without giving a re
action, but at low redness it com
mences to give a yellow subli
mate which increases at a higher 
temperature. The vapor of 
iodine does not react at 600 deg. 
C.  If the metal i s  placed in a 
current of dry oxygen and heated 
to 600 deg. C.  it  takes fire and 
continues to burn with a lively 
combustion. No appreciable ef
fect is produced when heated in 

nitrogen, and phosphorus, arsenic 
and antimony seem to have no ac
tion upon it. Gaseous hydro
chloric acid attacks the metal 
and produces a white sublimate 
whose color becomes darker as 
the temperature rises. Ammonia 
gas is decomposed by powdered 
tantalum at a low red heat, and 
the metal darkens ill color with· 
out changing weight. Sulphur' 
ous acid is reduced by the metal 

at 500 deg. C., giving an abundant deposit of sulphur 
and an oxide of tantalum. Compounds rich in oxygen, 
like bi-oxide of manganese, reduce the metal with in
candescence. When lead oxide is heated with the metal 
there results a black spongy mass containing globules 

of melted lead. Tantalum is insoluble in aqua regia, 
but like silicon and niobium is easily attacked by nitro

hydrofluoric acid. These various reactions show that 
tantalum has reducing properties which class it  rather 
as a metalloid than a metal proper. In most cases its 
action closely resembles that of niobium, but it is  less 
energetic. 

• •• •  
I n  the Tapestry Court of the Victoria and Albert 

Museum, a splendid example of late fourteenth century 
tapestry work is now to be seen. The tapestry comes 
from Hardwick Hall, the Duke of Devonshire's Ches
terfield seat, where it has lain for years in a rather 
sorry connition. The material has been skillfuly pre
pared and pieced together, so that it now represents 
what it once was, a picture about 35 feet in length 
illustrating some sports of the period. 
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THE PARK AVENUE TUNNEL CAVE-IN. 

The preliminary borings which were made along the 
route of the entire subway during the survey before 
construction, showed that the tunnel between 34th 
and 42d Streets would be built through a bed 

of solid rock. The tunnel has been driven 
through, both on the east and west side of 
Park Avenue, for this entire distance of 1,800 
feet. In some sections, indeed throughout the 

greater part of it, the blasting has been done 
to the full section required. The tunnel as 
thus roughly blasted out is 30 feet in width, 

12 feet in height to the springing of the ellipti
cally-arched roof, and 6 feet from the level of 

the top of walls to the crown of the roof, mak

ing a total height inside of 18 feet. Generally 
speaking, the tunnel was driven in two head
ings, the lower heading rectangular in cross 
section, 12 feet in height by 30 feet in width, 
and the upper heading 6 feet in height to the 
crown of the elliptically-curved roof. After the 
tunnel is blasted out to the dimension given 

above, the floor, sides, and roof are lined witti 
a heavy wall of concrete, and the space be
tween the wall and the irregular surface of 
the rock, as left by the blasting, is filled in, 

rendering any caving in of the rock impOSSi
ble. 
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toward the surface. On either side of the rock was 

a thin layer of greasy decomposed material, somewhat 
of the nature of soapstone, and the heavy rains and 
thaws of the winter, aided by a broken water pipe, 
had thoroughly saturated this material, loosening the 

237 

like opening of the kind shown in our illustrations. 
Unfortunately, the foundations of the front wall of the 
adjoining houses on Park Avenue were resting upon 
this loose material-a perfectly secure foundation so 
long as the rock beneath was undisturbed, but, as the 

event proved, a very unstable one when the 
rock fell away. The crater extended beneath 
the foundations of this wall, with the conse
quence that the areas, front steps, foundation 
walls and a portion of the brownstone front 
of the houses affected fell. 

It was first proposed to make an open cut at 
this point, build a concrete lining for the tun
nel, and subsequently filling in above it; but it 
has now been decided to carry out the repairs in 

the manne-r indicated in our sketch, employing 
a system of grouting which had been used on 
a previous occasion by Mr. Shaler, the con
tractor, during repair work in the construc

tion of the new Croton Aqueduct. It is well 
mown to engineers that a mass of loose ma
terial (broken rock, gravel, etc.) may be 
formed into one solid monolith by introducing 
pipes into it and forcing through them fine 
"grout," a liquid cement of the proportions of 
one of sand and one of cement. Driven in under 

pressure the grout flows throughout the whole 
mass, filling the interstices, and, in its sub
sequent solidification, bonding it in one solid 
monolith. 

Commencing at 34th Street, on the east side, 
the first 200 feet of the tunnel has been en
tirely excavated with the exception of the rool, 
from which about 4 feet have yet to be blasted 
off. The next 500 feet have been taken out en
tirely, the concrete side walls are in place, 

and for about 80 feet of this distance the roof 

has been turned in. For the next 300 or 400 
feet, from about 37th Street to the middle of 

the block between 38th and 39th Streets, the 
bottom heading has been taken out, and in the 
upper heading a maximum depth of 6 feet has 
yet to be blasted down. It is in this stretch 
of work that the slide occurred. In the next 
200 feet the upper heading, for a depth of 12 
feet from the roof down has been taken out, and 

about 6 feet remain to be blasted away to bring 
the tunnel down to the grade. The remaining 

500 feet to 42d Street has been entirely blasted 
out, ready for concreting. 

The accompanying illustrati,ons include a 

In applying the principle in the present 
case, strong bulkheads of timber were built 
across the tunnel at either end of the slide, and 
a mass of broken rock and stone was dumped 
into the crater above; about a dozen pipes were 
then carried into the interior of the mass, six 

of them from the surface above and three 
from the bulkheads at either end, and the 
grouting driven through them into the material 
by means of force pumps. No effort is being 
made to solidify the whole mass of debris in 
the tunnel, but merely that which lies around 
the roof in the neighborhood of the brealc 
Similarly, only the material in the lower half 
of the crater will be thus grouted. When the 

mass has set, it will be perfectly safe to exca
vate the tunnel to its full width. The new 
foundations for the front of the houses that 

CAVE-IN, SHOWING THE METHOD OF REPAIRS BY BULKHEADING 

AND GROUTING. 
have been injured will be then carried right 

down to the underlying rock, and, as thus restored, 
they will be perfectly safe against any further settle-

profile and cross-section and a plan view of the east
erly tunnel, at the point where the cave-in occurred, 

and show very clearly the causes and nature of the 
trouble and the means taken to remedy it. The bot
tom of the tunnel is 60 feet below the street surface. 

The heading at this point is 12 feet in height by 30 
feet in width. The distance from the roof of the 

4-foot layer of rock and allowing it to slide bodily 
into the tunnel. In spite of the endeavors made to 
stop this sliding by heavy shoring, the timbers were 

crushed in and 

a section of the 
roof 70 feet in 
length by sev-

ment. 

PLAN VIEW OF CAVE-IN, SHOWING CRATER AND BULKHEADS. PROFILE OF THE EASTERLY TUNNEL, SHOWING PRESENT STATE OF THE WORK. 

heading to the street level is, therefore, 48 feet. In 
general, the solid rock in which the tunnel lies ex
tends nearly to the surface,of Park Avenue; but be
tween 37th and 38th Streets there is a depression or 
basin in the rock, and its surface lies, as indicated in 
our drawing, about 28 feet below the surface of the 
street, or about 20 feet above the roof of the tunnel 

heading. Above the rock 
lies a mass of what th3 
engineers call earth, that 
is to say, a loose material 
conSisting of gravel, sand, 
clay, etc., of a consistency 
which can be easily exca
vated by pick and shovel, 
and which has no natural 
cohesion to hold it in 

place. 

eral feet in width slid into the tunnel. Now, the 
effect of this section of rock falling in, wa�, 
roughly speaking, as though the valve at the bot
tom of a hopper had been opened, allowing the loose 
contents above to flow down through the opening thus 

formed. The loose gravel, sand, earth, etc., poured 
into the tunnel, forming above the rock layer a crater-

THE NEW BERMUDA FLOA TING DOCK. 
BY H. J. SHEPSTONE. 

The new floating dock recently launched on the 
Tyne, England, from the works of Messrs. C. S. Swan 
& Hunter, for the use of the British fleet at Bermuda, 
claims the distinction of being the longest and heav

iest dock so far constructed. It has a length over all 

of 545 feet, while the hull 

weight of the structure, by 
which is meant the quan
tity of steel plates, oars 
and shapes, rivets, bolts, 
etc., and all other material 
essentially necessary to a 
dock, but not including 
machinery, timber or any 
other fitting[" is just over 
6,500 tons. The great AI· 

giers dock at New Orleans 
certainly runs it very 
close, having a length of 
525 feet and a hull weight 
of 5,850 tons. 

On the Wednesday pre
ceding the day on which 
the trouble occurred, it 
was noticed that there 
were indications of settle
ment of the rock, and a 

section of rock measuring 
about 3 x 6 feet fell 
through into the tunnel. 

An examination of the 

cavity revealed a stratum 
of decomposed rock, about 
4 feet in thickness, which 

extended diagonally at an 

angle of about 45 degs. LAUNCR OF TRIL NEW BEltMVDA DltYDOCK, TBIl LABGEST OF ITS KIND YET CONSTltUCTED 

The dock is to replace 
t h e  f a m 0 u s old struc
ture at Bermuda which 

was towed across the At

lantic III 1869, and has 

now become obsolete, not 
through age, but through 
the insufficiency of its di· 
mensions. The length of 

the old dock was 381 feet 
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over all ,  but to obtain itil maximum lifting power 
gates were fitted, which reduced its practical length to 

330 feet. Its inside width was 8 4  feet between side 
walls, and its lifting power was 8,000 tons, which was 
sufficient for the ships of the "Bellerophon" class, to 
lift which it was specially designed, although it was 
capable of bringing the keel out of  the water of vessels 
up to 10,200 tons, the then heaviest ships of the day, 
:epresented by the long fully-rigged line-of-battle ship� 
" Agincourt" and "Minotaur." The present dock is 
545 feet long, and having no gates, the length of ship 
it can take is not restricted ; its clear width of en
trance between rubbing fenders is 100 feet. Its lifting 
power up to the pontoon deck level is 15,500 tons, but 
by utilizing the shallow pound this can be increased 
to 17,500 tons, and the walls are of a sufficient height 
to allow of a vessel drawing 32 feet to be taken on 
3 feet 6 inches keel blocks. 

The present dock i s  of the type known as the float
ing graving dock, the invention of Messrs. Clark & 
Standfield, of Victoria Street, Westminster, London, 
from whose plans it was built, and who also designed 
the famous Algiers dock and many other similar struc
tures. It  was this firm who designed the Havana dock. 
which was built and launched by the same firm, Swan 
& Hunter, in the record time of seven and a half 
months. Before describing the present structure it is 
interesting to note the work to be done by the new 
dock, which is of a somewhat varied nature. 

I n  the first place, it i s  primarily intended to lift 
battleship s  of the largest class, displacing about 15,000 
tons on a 27 feet 6 inches draught, and of a length 
of 390 feet, but with a bearing length of keel of only 
343 feet. It has, however, also to deal with long 
cruisers of the "Terrible'" class, of  a displacement of 
14,200 tons on a 27-foot draught, a length of 500 feet 
between perpendiculars and a bearing keel of 383 feet ; 
and lastly, it may be called upon to lift the auxiliary 
steamships of the subsidized mail lines, of which the 
"Campania" may be taken as a type. This ship in 
full fighting trim may displace as much as 19,000 tons 
on a 31-foot draught, but in ordinary docking condi
tion, without full coal supply aboard, her weight will 
be  about 16,500 to 17,000 tons. The length of this 
type of vessel is 600 feet between perpendiculars, while 
the bearing length of keel is 502 feet 8 inches. 

The following are the principal dimensions of the 
dock : 

Length over all . . . . . . . . . .  . 
Breadth over all . . . . . . . . .  . 
Length of end pontoons . .  . 
Length of middle pontoon . 
B readth between walls . .  . 
Width of pontoons . . . . . . .  . 
Height of vertical walls . .  . 
Length of vertical walls . .  
Thickness of walls . . . . . .  . 
Lifting power up to deck 

545 feet. 
126 feet 2 inchelS. 
120 feet.  
300 feet. 
100 feet. 

96 feet. 
53  feet 3 inches. 

435 feet. 
13 feet 1 inch. 

level . . . . . . . . . . . . . . . .  15 ,500 tons. 
Extreme lifting power . . . .  17, 500 tons. 
Total weight of hull . . . .  " 6 , 500 tons. 

The dock itself consists of five portions, compnsmg 
three pontoon s, which form the main lifting portion of 
�he dock, an'1 two side walls, which, while affording a 
Icertain amount of lifting capacity, primarily serve to  
give  the structure stability and to regulate its  descent 
when the pont,oons are submerged. The pontoons them
selves are of different sizes and form ; the center one, 
'which is  300 feet long, i s  rectangular in shape, but 
the two terminal ones, which are 120 feet in length, 
have each 71 feet of  their length rectangular, the re
mainder being finished off in the form of a blunt-nosed 
point or bow. The sides o f  the rectangular porti on of 
all the pontoons are built up so as to form a broad 
altar, standing 12 feet above the dock. The side 
walls, which are of the same length as the rectangular 
portion of the pontoons, come along each side of  these 
and are attached there b y  means of  strong steel cast

ings, riveted to their respective outside skins, and con
nected together by double fishplates and tapered pins. 

The pontoons of the dock are further divided into 
forty pumping divi sions, of which thirty-two are ab
solutely watertight and distinct. The side walls have 
each eight watertight divisions. All these fifty-six 
divisions are provided with a separate pipe, each gov
erned by a separate valve. The pipes in the starboard 
half of the dock are led directly into the main drain 
in the starboard wall, and all those in the port half 
to a similar drain in the port wall. These drains are 
continuous over the whole length of the walls, and the 
four 16-inch centrifugal pumps in each wall are seated 
'Jirectly on them, so that any one pump can empty an 

the compartments of its half of dock. 

Although the dock is divided into fifty-six divi sions, 
each with its own regulating valve, the working of the 
whole dock is  all done from two central positions on 
the top of the towers. Here are grouped in the valve 
houses ordInary signal levers, which by means of rods 
and cranks connect to the different valves. Each valve 
house is in direct communication by speaking tubes 
with its engine rooms, so that the man in charge can 
manipulate every valve. both water and steam, re
quired for the maneuver of the dock without quitting 
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his station. Each valve is further fitted with an indi
cator, which shows on top of the valve house exactly 
which valves are open and . which shut, so that the dock
master can see from any conning position he may take 
exa.ctly how his craft is  being regulated on both sides. 

It is interesting here to note the difference between 
the English and American methods of berthing a ship 
on a floating structure. The English custom, and also 
that of  Italy and Japan, is to support the armor belt on 
more or less vertical shores inserted under an angle 
iron firmly attached to the same. These shores are 
put in position as the ship is riSing, and, as the water 
recedes, more and more shores are inserted . In  the 
case of the dock under notice, large and heavy altars 
have been constructed for this purpose. The American 
method, on the other hand, is to strengthen the bilges 
of the ironclads with strong bilge docking keels, form
ing, with the keel proper, a level bottom. No shores, 
therefore, are required beyond those ab solutely neces
sary to roughly center the vessel, and no great care 
is required in adjusting the berth, and one set of bilge 
blocks does for all sizes of vessels. Mr. Lyonel Clark, 
of Messrs. Clark & Standfield, did not hesitate to ex
press to the writer his preference for the American 
system. It affords a great saving in weight and quan
tity of shores, and what is more important a great sav
ing of time, for in the American plan it would be per
fectly feasible to dock a vessel completely in the time 
required to center and adjust her with shores dis
posed according to English practice. 

Although somewhat larger in its outside dimensions, 
the dock has by no means the lifting power of the 
Algiers structure. This latter will raise a weight of 
18,000 tons up to pontoon level, which could even be 
increased to 20,000 tons by utilizing the pound, making 
it the most powerful dock in the world. As already 
stated, the extreme lifting capacity of the Bermuda 
dock is 17, 500 tons. 

This latest equipment to the British navy was suc
cessfully launched on the Tyne on Saturday, February 
8 last. It was a bitterly cold day, snow faIling fast 
at the time. At the appointed moment the b 'lge craft 
glided into the water, and was brought to rest within 
a distance of about 25 feet. It is expected to be com
pleted about the end of April, when it will be brought 
to Chatham, on the Medway, where it will be thor
oughly tested by docking a battleship, after which it 
will be towed to Bermuda. It is expected to leave 
England about the end of May. 

London, England. 

. . ' . 
THE GLASS PALACE IN " BEAUTY AND THE BEAST. "  

I n  the modern spectacular play i t  i s  often neces
sary to resort to quite original engineering methods 
in producing startling scenic effects. We illustrate 
( on our front page) the Crystal Palace and I lluminated 

Fountain, which is introduced in the Drury Lane pro
duction called the "Beauty and the Beast." Most of the 
pantomimes and other attractions of like nature orig
inate in London, the people of that metropolis being 
very fond of such displays. "Beauty and the Beast," 
which is now running at the Broadway Theater, New 
York, taxeE the resources of the theatrical engineer to 
the utmost. The story of the play is  one which does 
not call for special comment. It deals with the well
known episodes in the fairy tale, in which the daughter 
of  a princess receives gifts from her fairy godmothers, 
but the hapless child receives also the curse of a mal
ignant witch. The thread of the story runs through the 
performance, which consists largely of splendid pro
cessions and ballets, including an aerial ballet which 
i s  a most beautiful and ingenious affair. In  the last 
scene the curtain rises on a glass palace, shown in the 
front page engraving. In the palace proper and on the 
steps are grouped the ballet and chorus, and in front i s  
a n  illuminated fountain. The palace was made in 
Vienna for  the Drury Lane Theater, and is  composed 
of 33,000 pieces of glass. The structure was dis
mantled and shipped to this country, and was re-erected 
by Messrs. Klaw & Erlanger for the Broadway The
ater. I t  is  lighted by 2,000 incandescent lights of small 
candle power, two and four, and an immense arc light 
in the roof. The numerous difficulties connected with 
the storing of the glass palace when not in use were 
obviated by simple but ingenious means. An immense 
pit was blasted out of the rock below the level of the 

stage cellar, to a depth of 20 feet. Heavy beams were 
placed at the bottom to bear the weight, and heavy tim
bers were put in to support the stage proper and its 
load. Normally, the glass palace rests in this pit, the 
top projecting almost to the level of the stage, the glass 
crown which surmounts it being removed. Some ten 
minutes before the curtain is raised, preparations are 
begun for raising it. The platform carrying the pal
ace is counterweighted by eight tons of i ron. It i s  
raised with the a i d  of  two winches and a bull or pur
chase wheel , and some seven men are required to raise 
the platform. The first step is to remove the stage 

floor, which is run into the flies and hooked up again st 
the rear wall of the theater. Ropes are now let d own 
from the gridiron at the top of the stage by men woo 
operate the bull-wheels. The trussed beams which sup
port the stage are then raised out of  view. Signals are 
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given by means of cords which pass through the stage 
floor. The palace is raised in a few minutes with great 
ease. The platform on which it rests reaches the stage 
level, and is brought to exact pOSition by means of 
screw jacks at the J'tlur corners. The palace rests upon 
rollers. Two winches, shown at the rear, serve to draw 
the palace back some 15 feet. This is necessary, owing 
to the fact that the foundation for the rear wall was 
not of the best, due to veins of water, and it was, 
therefore, deemed well to sink the pit as far forward 
as possible. The same winches are used to draw the 
palace back onto its platform when it is to be lowered. 
Connection is made with the large switchboard, shown 
at the rear ; the palace also carries its own switch
board. The electric lighting is most interesting. 
There are 2,000 feet of cable used, and the lighting 
is accomplished by the Elbright system, which con
sists of two cables with a wire core capable of being 
punctured. Each lamp has two pins, one of which 
passes into each of the two cables. The position of 
the lamp can be changed at will, it being only necessary 
to stick in the pins elsewhere and tie with tape. Every 
part of the palace is brilliantly illuminated, and the 
effect is one of surpassing beauty. 

In addition to the palace proper, there is an illu
minated fountain which is  also most ingenious. The 
fountain is carried upon the floor of the palace until 
the stage level is reached. It is then carried down 
and placed in front of the balustrade. The various 
j ets are then straightened and tested. Water is  ad
mitted from the street, and is  divided into seven 
streams, which in turn furnish seven different rows of 
jets. Valve wheels with long stems are run through 
the floor, connecting with valves which control the 
flow of water to the movable hose. The fountain is illu
minated from above, where arc lights are secured to a 
light-batten, the various colors being produced by 1'0- ' 
tating disks. By a clever manipulation of the variolls 
water j ets and movements of the disks, remarkable 
and beautiful effects are produced. 

The flying ballet, which is also a wonderful feature 

of this play, is the invention of Herr Zschregner, di

rector of the Apollo Theater, Berlin, Germany, and for 

eight years it has been a standard attraction of the 

Drury Lane Christmas pantomime. The members of 

the ballet are all German girls,  with the exception 

of the prernil're, who is an English girl. They are all 

of  small, slight figure, and dress in pink-silk tights 

with black-feather bodices and fronts of white chiffon. 

They have wings attached,  and with their head-dresses 

they give an idea of something half-human, half bird . 

Each carries a fluffy, white muff. The costume con

ceals a corset of leather and iron which incases the en

tire trunk of the body. At the top of the back is a 

brass spring bolt adapted to receive a hook secured to a 

small wire, which passes up to a machine on the grid

iron. They are raised and put through various evolu

tions by means of the manipulation of ropes by men in 

the wings. From one to three men are required to 

manipulate the wire for each dancer. At a signal 

from the director of the troop, the prernir're takes the 

center of the stage, and is followed by the remainder 

of the bevy. The greatest possible attention is given 

to marking the place where they are to stand before 

they are raised, as otherwise a dancer might easily 

come down upon some of the ballet or chorus. Great 

care is used in inspecting the apparatus, as the life 

of everyone of the flying ballet depends upon a wire no 

larger than a piano wire. The mechanism used in this 

ballet is carefully guarded, so that no one may see its 

working. The chief difficulty in this ballet seems to 

be in finding the true center of gravity of the body. 

Unlike other ballet dancers, they a re hired by the year 

and not by the engagement or  season, as is customary 

in the theatrical profession. We are indebted to Mr. 

Claude L. Hagen and to Mr. Bissing of the theater for 

many courtesies in  the preparation of the present ar

ticle. 
. . . � . 

The C u rre nt Supp lenlent. 

The front page . of the current SUPPLEMENT, No. 1370, 
presents three handsome illustrations of part of the 
famous Imperial silver service which the Kai ser placed 
at Prince Henry's disposal for the banquets given on 
the "Hohenzollern." Prof. Ramsay discourses interest
ingly on th e "Inert Constituents of the Atmosphere." 
A new use for blast-furnace slag is described in an 
article on the Berry hydraulic flag-press. The latest 
of the big locomotives is shown in an admi rable illus
tration. The first part of an interesting treatise by 
Randolph 1 .  Geare, entitled "From Raft to Steamship," 
iB also presented. The series will be very fully illus
trated, and will present graphically the development of 
navigation from prehistoric times to the present day. 
To engineers an exhaustive account of turbine engines 
for passenger ships, with a special reference to the 
performance of the "King Edward," should prove of 
value. The much-discussed matter of  the three-phase 
current is treated by Mr. Sydney Woodfield from the 
standpuint .of power and lighting. The Rev . Herbert 
Thurston has an authoritative arti cle, well i l lustrated .  
on the "History of the Rosary in All Countries.' The 
Consular Notes will be found in their customary place. 
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Electrical Note •• 
Electricians have taken no little pride in the 

splendid el,ectrical display made in the MetropolitaI} 
Opera House, New York, in honor of Prince Henry 
at the gala performance. Some 8,500 extra lamps were 

required. Not until two days before the performan ce 
was the placing of the lamps begun. 

The United States Navy Department has placed with 
the Allgemeine Elektricitaets Gesellschaft an order 
for a complete outfit of Slaby,Areo wireless telegraphy 
in�truments. Secretary Long has decided to test the 
various systems of wireless telegraphy which are 
now in use in this country and abroad, in order to 
obtain accurate data of their comparative efficiency. 

The darkness that has pervaded the Pyramids tor 
thousands of years is now to be dispelled by the 
electric light. Maspero, the director of the society 
intrusted with the preservation of Egyptian antiqUl' 
ties, has begun work on the historic temple of Karnak 
at Thebes. So successful has the result been that the 
inner passages and catacombs of the great Pyramids 
are now to be lighted. 

Although platinum i s  now obtainable from ruthrni· 
urn, F. Foerster says that it is still too expensive for 
many commercial uses, such a s  the electrolysis of salt 
solutions for making chlorides and soda. For this 
pu rpose carbon anodes are employed, although experI
ence has shown that they are in no sense refractory to 
the electrolyte. Using graphite and molded carbon 
anodes of different makes for the electrolysi s of a 
salt solution, Foerster found that while graphite 
showed least waste, . it was closely followed in ef
ficiency by the best of the molded carbons. The 
waste arises in the main from the oxidation of carbon, 

although there is  also a loss due to disintegration. 

The experiments upon the Berlin-Zossen high-speed 
electric railroad have come to an abrupt and unsatis
factory conclusion. It was originally anticipated that 
the special car built for the purpose would attain a 
speed of 125 miles an hour. A velocity of only 100 
miles an hour was reached, however, and that only for 
a brief space of time. The effect of this high speed 
upon the track was so destructive that the attempt 
to make higher speeds was discontinued. The Berlin
Zossen military track was practically a straight line, 
so that the experiments, even if successful, would 
have not substantiated the possibility of running 
trains safely round sharp curves at these terrific 
speeds on a two-rail track. 

In an article printed in the Physikalische Zei t
schrift K. R. Koch states that he

' 
has found that 

lightning conductors, the connections of which have 
become imperfect through rusting, nevertheless act 
in an efficient manner during a thunderstorm. In 
his opinion this phenomenon is  due to the oscillating 
character of a lightning discharge. Electro-magnetic 
waves have been produced, which act upon the imper
fect connections as upon a cohereI', restoring th e  
conductivity f o r  a period m o r e  or l e s s  long. Hitherto 
lightning has been considered a continual discharge, 
which often becomes apparently oscillatory by quic k  
repetition. In  order t o  prove h i s  theory experimental ly 
Koch employed a rapidly revolving camera. U nfor
tunately he has not been able to furnish as complete 
a proof of his theory as might be desired, for the 
flashes photographed were all too distant. 

An electrical COin or .metal detector is a device 
for which two Pittsburg inventors, Francis E.  J. Litot 
and Adolphus Mayer, have received a patent. The 
apparatus is designed automatically to test the ditl'er
ence in quantity or quality of metals, and to separate 
good from bad coin. The principle of the operation 
consists in the use of primary coils, in inductive rela
tion to which secondary cojls are placed. Electro

m otive forces are thereby produced in the secondary 
coils, which forces are equal and oppose each other. 
Inductive force of the primary coils on the secondary 
coils is  varied by the insertion of metallic substances 
between them having different inductive effects. 
This variation of the electromotive forces in the sec
ondary coils sets up a current in the relay, producing 
motion which closes the circuit of the magnet con
trolling the operating mechanism. 

The first practical trial of a new system of the single
rail railroad is to be made at the Crystal Palace, Lon
don. The line, which is to be one and a half miles in 
len gth, wIll  be worked by electricity. One terminus 
will be alongside the low-level station of the London 
and Brighton and South Coast Trunk Railway. Thence 
it will run up the hill to the Palace Buildings and 
around the lakes in the grounds. The difference be
tween this system and the prevalent type of mono
rail is that the line is on the ground, and large wheels 
projecting from the middle of the carri age run on it, 
while on each side of the carriage there are safety 
rollers upon guide rai ls. In the mono-rail the line is 
elevated, with the carriages overhanging on each side, 
thus placing the center of gravity below the rail. The 
experimental railroad will cost $70,000, and the line 

will be in working order by July. 
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LIGHTNING ABOVE AND BELOW WATER. 

BY PROF. JOHN TROWBRIDGE. 
believe that the following experiments show that 

lightning never strikes the surface of the sea. I n  

studying the spectrum of water vapor, I have often 

endeavored to pass powerful sparks to the surface of 

water, In order to obtain a strong spectrum from the 

resulting volatilization. In every case sparks of high 

electromotive force resembling, as far as possible, 

lightning discharges, being with my apparatus six 

feet in length, refuse to strike the surface of a 

level basin of water, and pass to the edges of the 

containing vessel. Even if the terminal i s  brought 

close to the surface of the water, only a brush 

discharge manifests itself. In one experiment I 

Fig. l.-VACUUM TUBE CON 

TAINING WATER. 

inclosed water in the 
ends of a vacuum tube, 
Fig. 1. Having ex
hausted the tube to 
the point of the vapor 
tension of water, I en
deavored to force a 
discharge from the 
surface of the water, 
A ,  to that of B. This 
was found to be impos
sible. 

I was led to these 
experiments with the 
desire to obtain a 
spectrum of water va
por which would be 
free from all suspi-
cion of the metallic 

lines of the terminals employed. Subsequent experi
ments, however, convinced me that with long sparks 
no metallic lines showed themselves at a distance of 
even two inches from the terminals. If the quantity 
of the discharge is made very large by the use of a 
powerful induction coil actuated by a Wehnelt or 
liquid interrupter, the metallic lines can be seen 
further than two inches from the metallic terminals. 

It is also extremely difficult to pass powerful sparks 
from one stream of water to another. In  thi s case we 
also have two liquid terminals free from any suspicion 
of contamination of metallic spectra. My apparatus 
wtts arranged as shown in Fig. 2. A step-up trans
former, giving pow-
erful discharges with 
a difference of poten
tial of one or  two 
hundred thousand 
volts, was connected 
to two vessels of wa
ter which delivered 
two streams of wa
ter. It was interest
ing to see the two 
s t r e a m s  approach 
each other under the 
effect of the alternat
ing plus and minus 
charges. When the 
streams were attract
ed sufficiently near 
each other, a spark 
passed which, on ac
count of the high re
si stance of the water, 
did not give sufficient 
light for spectrum 
analysis. When salt 
was dissolved in the 
water, a brilliant 

Fig . 2. -EXPE RIMENT WITH 

STREAMS OF WATER. 

spectrum of sodium vapor was obtained. The experi-
ment affords a good class illustration of the attrac
tion of alternating cu rrents, but did not serve my pur
pose in studying water vapor. It does not seem proba
ble that lightning discharges pass through regions in 
the air of heavy rainfall. 

Lightning discharges which seem to strike the Sl'la 
really pass from one region of the air to another, and 
it is only perspective which leads one to suppose that 
the discharges strike the water. It  is remarkable that 

Fig. 3 . --SPECTRUM OF WATER VAPOR. 

sufficient electric density can accumulate in the clouds 
to allow a discharge from one region to another. I 
h ave reason to believe from my experiences with 
powerfu l di scharges that we underrate the quantity 
and voltage of l ightning. 

Benjamin Franklin would never have tried his 
famous experiment if he had previously used an ap
paratus similar to mine. 

Having failed to obtain the water-vapor spectrum 
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with the u se of water terminals, I turned my attention 

to �he production of the electric spark under water. 

Certainly in this case I should have the light of aque

ous vapor in excess of the light of the metallic termi

nals. I found it was difficult to produce a spark under 

distilled water by the simple immersion of the termi

nals. It  was necessary to seal platinum wires in glllss 
tubes, and these wires should not emerge from the 
glass tubes to a greater distance than half an in�h . 
and moreover should be immersed but a short distance 

below the surface of the water, if  the water is con
tained in a glass tube of not more than two inches i n  
diameter. I f  they are immersed t o  a depth of even 
two inches, the sparks I employ will instantly shatter 
the glass tube. The light of the electric spark UIider 
water is  extremely brilliant, and resembles that of an 
inclosed arc lamp. There are no lines, however, in its 
spectrum. The spectrum, i n  other words, i s  continu
ous and like that of an incandescent solid. How shall 
we picture to ourselves the formation of this light ? Is 
it due to the com bustion of oxygen and hydrogen 
which are set free from the water, or  is it possible that 
the particles of water vapor sufficiently removed from 
a state of continuity can become incandescent ? The 
spectrum of powerful electric sparks in the atmosphere 
also shows a continuous spectrum underlying the 
bright lines which are due to oxygen, hydrogen and 
nitrogen. I t  i s  probable that this continuous spectrum 
is due to water vapor. The various spectra of light
ning obtained by different observers are due to differ
ent amounts of water vapor in the air. 

Here is  the water-vapor spectrum combined with air 
lines ( Fig. 3 ) ,  the study of which led me to these ex
periments with electric spark� above and below the 

surface of water. It  consists of a continuous spectrum 
with marked bands and collection of fine lines, which 
are collected together especially in the blue and violet 
parts of the spectrum, which is represented in the ac
companying photograph. 

I have said that it was necessary to be careful with 
the employment of powerful sparks beneath water or 
oil  in glass tubes smaller than two i nches in diameter. 
The glass is immediately shattered by an explosion 
which is  not due to heated air suddenly expanding. I 
am inclined to attribute the explosion to the combina
tion of hydrogen with bubbles of air or oxygen. The 
dielectric is filled with a fine cloud of gaseous particles. 
When the surface of the water i s  covered by a thin 
film of oil, the water immediately, under the effect of 
the electric discharge, becomes opalescent and remains 
so for weeks. Thus we have an interesting case of 
troubled solutions. I t  seems to be an electric emul
sion formed by the liberation of extremely minute par
ticles of gas or air, which become coated by oil, and we 
thus have a medium filled with millions of minute 
soap bubbles. 

In Fig. 3 the broader spectrum is that of water va
por and air lines in the blue and violet. The narrower 
spectrum i s  that of the corresponding regions in the 
sun's spectrum. The .photograph was taken with a 
Rowland concave grating and is therefore normal. 

The explosion is analogous to that of a dust explo
sion, with minute bubbles of gas in stead of minute 
particles of carbonaceous matter submitted to quick 
combustion. It may be that the report of lightning, 
apart of course from the rolling of the thunder, is due 
to the explosion of the di ssociated gas particles. When 
lightning exhibits a zigzag path, it  occurs in low re
gions of the atmosphere, certainly below a thousand 
feet. Its spectrum will therefore show the ordinary 
atmospheric lines WIth a continuous spectrum under
lying, which is intensified where the hydrogen and 
aqueous lines occur, as i s  seen in the accompanying 
photograph .  The hydrogen lin es are very broad. When 
the discharge is above a thousand feet it loses its zig
zag character, and with the same voltage as in lower 
altitudes can be of great length. At still higher re
gions we have the aurora. Water vapor plays a con
trolling part in all these phases of lightning. 

• • • • 
A Ne_ Process of P)'esCl'ving Butter. 

The researches of Fehling have established the fact 
that gum-arabic and its concentrat€d solutions are 
not fermentable. Emile de Meulemeester, of BrusselS, 
Belgium, has found by numerous experiments that, by 
mixing powdered gum-arabic with butter in the reqUI
site proportions for absorbing the water, the butter 
can be kept for a long period without becoming 
rancid. If  a small quantity of salt be added the butter 
will  preserve its aroma. This method of  procedure 
is objectionable because it requires too large a pro
portion of gum-arabic and because the gum should 
be free from impuritif''l. I t  i s  difficult to procure pure 
gum in large quantities, anu its price would speedily 
!Jecome prohibitive if the consumption were large. In 
order to obviate these disadvantages M. de Meule
meester proceeds in the following manner : Raw gum
arabic is dissolved in water and the solution filtered 
to remove the impurities. The filtered solution is  then 
mixed with the butter and the excess of l iquid con
tained in the mixture is finally extracted. 



RECONSTRUCTION OF THE UNION PACIFIC RAILROAD. 

The Union Pacific Railroad was the first trans
continental line to connect the Eastern States with 

the Pacific coast, and, as in the case of many of its 

successors, its line was located with a strict view to 
economy of first cost, and with little, if any, regard 
to economy of operation; consequently there are in 

this and in other pioneer roads so much sharp curva
ture and such steep grades that a severe limit is 
put upon the number of cars that can be hauled by 

a single locomotive. Of late years, as the traffic over 
these early roads has increased, the work of relocating 
the line, with a view to straightening out the 
curvature and easing the grades, has been 

pushed with more or less activity. Probably 

the greatest work of this kind is that which is 

now being completed on a stretch of the Union 
Pacific Railroad:. between Cheyenne and Evans
ton in Wyoming. The execution of this costly 
reconstruction is due to the energy of H. G. 

Burt, the president of the road, and it is being 

carried on under the direction of J. B. Perry, 

the chief engineer. 

The greatest hindrance to transportation on 

the old line was. the steep grade over Sherman 

Hill, which had a maximum ascent of 97.7 feet 

to the mile. To get around this obstacle, the 
line between Beaufort and Loraine, a distance 

of 30 miles, was relocated, and the new survey 

showed that the summit could be crossed at an 
elevation 250 feet lower than the old line, and 
that the desired maximum grade of 43.3 feet 

per mile could be obtained by cutting a tunnel 
about 1,800 feet in length. Including this re
construction, there are about eight different 
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fuel used, and a considerable increase in the loads 

that can be hauled. Thus, the old grade of Sherman 

Hill necessitated the assistance of fifteen extra loco

motives to carry trains over the grade, whereas since 

the change no extras whatever are required. The 

total cost of the work has been put down at $15,000,-

000, and it is estimated that the reduction in actual 
operating expenses and the increase in earnings will 

enable the road to recover the outlay within a reason

able time. 

The first improvement lies west of Cheyenne, in the 
Beaufort-Laramie cutoff. The distance by the new 
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our i'l.lustrations in process of removal. A point of 

interest to those who have traveled over the Union 

Pacific line is that the new line will carry passengers 
across the summit, at a considerable distance from 

the great pyramid of cut stone, costing $80,000, which 

was erected at the old summit to the memory of Oakes 
Ames and his brother, through whose labors the Union 

Pacific Road was completed in a remarkably short 

time. 
The next cutoff, from Howell to Huttons, results in 

a saving of 3.11 miles of distance, with only a single 

one-degree curve in the whole 15 miles. The location 

from Cooper's Lake to Lookout saves 0.38 mile 

in distance; the grade is reduced from 52.8 

feet per mile to 43.3 feet, and the maximum 

curvature from 5 deg. to 11/2 deg. At the next 

cutoff 12.03 miles of distance is saved, and the 

grade is reduced from 53.9 to 43.3. On the 

next, from Allen Junction to Dana,. 3.87 miles 
is saved, and the maximum grade is reduced 
from 75.3 feet to 43.3 feet. At the summit 

there is a cut 65 feet deep and 114 miles long, 

while there is another on this stretch 80 feet 
deep and 1,000 feet long. Three cutoffs between 

Howell and Dana necessitated the handling of 
5,400,000 cubic yards of material. The next 

stretch of relocation saved 1.44 miles and in

volved the building of 42.83 miles of new track, 
the maximum grade being reduced from 70.22 

feet per mile to the standard maximum. About 
half a mile is saved on the nett cutoff, which is 
10.64 miles in length, the maximum grade being 

reduced from 66.67 to the standard. On the 

new line, three miles west of the Green River, 

which follows the cliffs of the Union Bluffs of 

Fish Cut, Green River-Bryan Cutoff; Showing the Old and New Lines. Constructing One of the Great Fills. 

Photograph� by J. E. Stimson. 

West Entrance to the Aspen Tunnel. 

sections of the line between Cheyenne and Ogden on 

which the old line has been abandoned and an entirely 
new line built. In a distance of 512 miles, measured 

on the old line, 158 miles of new road have been 
constructed with a saving of 30.47 miles in .lis

tance. In addition to this reduction there has 

been established a standard maximum grade of 

43.3 feet to the mile over a stretch of the road where 

formerly grades as high as 68 to 97.7 feet per mile 

existed. Moreover, the maximum curvature has been 

reduced from 6 deg. to 5 deg., 4 deg., 3 deg., and 

on one or two locations as low as 1 deg. The reo 

sult of this work will be a saving in the amount of 

Dale Creek Fill; Buford·Laramie Cutoff. Height of Fill, 120 Feet; Amount of 
Material, 500,000 Cubic Yards. 

THE RELOCATION OF THE UNION PACIFIC RAILROAD. 

line is 0.37 of a mile greater; but the object aimed 
at was the reduction of the grade, which has been 
brought down from 97.7 feet per mile to the ruling 
grade of 43.3 feet per mile. In this division are three 

very high fills, the largest of which is Lone Tree Creek, 

which is 130 feet high, 300 feet in length and contains 

350,000 cubic yards of material. The Dale Creek fill, 

as shown in the accompanying illustrations, is 120 feet 

high, and contains 500,000 cubic yards. The tunnel 

at the summit is excavated for 1,800 feet t.hrough 

solid granite. Change ot location caused the abandon· 
ment of the well·known Dale Creek trestle bridge, 130 

feet high and 650 feet long, which is shown in one of 

the Green River, is what is known as the "Fish Cut." 

The new line, as shown in the accompanying illustra· 
tion, was cut out of the side of the bluff, and here 

was involved the heaviest rock work in open cut on 
the v'!';Jle line. The next cutoff is 21.6 miles in length, 

ana it "aves 9.56 miles in distance, the grades being 

reduced from 68.6 feet per mile. On this cutoff is the 

Aspen tunnel, 5,900 feet in length. 

The new track will be laid throughout with 80-IYound 

steel rails: Tie-plates have been used on all curves 
of 3 deg. and over, while the entire road from Chey· 

enne to Green River has been ballasted with disin· 

tegrated granite ballast. 
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WHERE INSTINCT FAILS. 
BY J. CARTER BEARD. 

Let the reader, as  he finds occasion and opportunity. 
try the following experiment : 

Take a deep, wide-mouthed jar,  say from seventeen 
to twenty inches long, with a neck from five to seven 
inches in diameter. In this imprison a bee and two 

or three fiies. Place the bottom of  the jar squarely 

FLY (FEEDING UPON THE HONEY-DEW FURNISHED 

BY THE SARRACENIA) ABOUT TO ENTER THE 

PL ANT UNDER THE H OOD . 

against a pane in the window" drop the curtains about 
the jar, and unstop its mouth. The fiies will in
variably make the most of the opportunity given 
them to escape ; the bee, on the contrary, though 
popularly supposed to be the wisest of insects, wil l  
buzz inanely about the closed end through which the 
light comes, without seeking to escape in any other 
direction. Light and liberty with the bee are syno
nyms, and she will perish rather than prove false 
to her convictions. You can keep her confined with 
the back door of her prison house wide open as long ' 
as you choose ; she will not find her way out. Open 
the window, reverse the jar,  and she is off rejoicing 
about her business, for she i s a business female in 
tb e strictest sense of the word, a person o f  regular 
habits, wedded to a life of routine, within the bounds 
of which her abilities are indeed wonderful. 

Mr. Fly, on the contrary, an idle fellow, "a man 
about town," whose Irregular habits subject him to in-

A BEE (CHALICODOMA) ERECTIN G  A SKYSCRAPER 

UPON A CELL ALREADY BUILT .  

numerable perils, has developed a faculty for getting 
out of scrapes which, though perhaps not equal to 
that he possesses for getting into them, i s  superior 
to anything of the sort his more industrious compeer 
can boast of. 

Near the cottage where an experiment similar to 
the one here described was, in pursuance of the sug-
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gestion of Sir John Lubbock, tried, grew some pitcher 
plants ; and toward these, as if  to sliow that the 
i nstinct of  fiies also has its limitations, the prisoner 
that first escaped from the jar made his way. These 
pitcher plants are the tippling places of  fast insects 
of  various sorts, particularly fiies. Spread about 
the opening to the vegetable saloons is  a regular 
free-lunch counter open to all comers. Mr. Fly, at
tracted by the drops of nectar upon the curious leaf 
of the Sarracenia, unsuspectingly follows the trail of 
treacherous sweetness to the portals of the vegetable 
saloon where the nectar i s  abundant. 

He is a thirsty individual ; perbaps his free lunch 
makes him more so ; and the cool, green depths of 
the pitcher-plant contain a store of tempting liquid 
refreshment. He crosses the hospitable threshold and 
enters what is to him a spacious and elegant apart
ment, strolling along, stopping here and there to sip 
a drop ' of nectar, until he i s  well within the walls of 
the enfolded leaf. Here he encounters a glazed zone ; 
a portion of the leaf of such a peculiarly smooth 
and slippery surface, consisting of delicate, over
lapping glossy hairs, upon which even he, that can 
walk upside down upon a glass skylight, finds i t  
difficult t o  keep his footing. H e  slips and falls, but 
spreading his wings, fiies and attempts to alight on 
the opposite side, a little further down perhaps, to 
avoid the slippery zone, but encounters a surface 
thickly set with stiff, downward-pointing hairs, that 
affords him no footing ; and even if he succeeds with 
the greatest difficulty in alighting, prevents his prog
ress upward. Taking fiight again and pounding 
against the walls, bewildered, tired, perhaps stupefied 
or intoxicated by the food he has taken, he inevitably, 
sooner or later falls into the liquid at the bottom of 
the tubular leaf,  a pool of death in which are already 
imprisoned the bodies of numerous previous victims, 
and so incontinently becomes a subject "to point a 
temperance lecture or adorn a tale." 

Nor is this the only way in which , the instincts of 
fl ies mislead them. There are certain fungous 
growths belonging to the Phallus family, which give 
out a fetid odor very attractive to fiies, which lay 
their eggs upon them, as they would upon decaying 
animal substances, with the result that the larVal 
when hatched perish for lack of food ; this is  also 
the case with the odors of several other plants. ' A 
smell of cooking cabbage, for instance, has an attractive 
effect upon bluebottle fiies, which if not shut out 
gather in swarms about the place where' that delectable 
vegetable is being prepared for the table. Sir Stam
ford Raffles, the discoverer of the Ratflesia Arnoldi, a 
large, fieshy parasite growing out of the roots of 
other plants, writes : 

"When I first saw it, a swarm of fiies were hover
ing over the mouth of the nectary and laying their 
eggs in the substance of it. I t  had exactly the smell 
of tainted beef." 

Some very interesting and amusing experiments 
have been made in endeavoring to determine the 
nature of the instinctive faculty that impels the 
mason bees to build their curious structures. Mason 
bees fashion nests of very solid masonry. Chalicodoma 

rnuraria is solitary in her haoits ; she constructs her 
habitation alone and unaided, usually 

selecting a bowlder of considerable size 

as  a solid basis upon which to build an 

adobe edifice of a suitable sort of eart.h 

moistened with her own saliva. When 

this is about an inch high she proceeds 

to fill i t  about half full of honey and 

of pollen ; lays an egg on it, and closes 

it over with a roof of  cement. After 

eight or nine of these cells have been 
completed she adds an additional pro

tection, a thick layer of mortar placed 

over the entire construction. 
A cell in an early stage of construc

tion was taken away, and in place of it  
was substituted one already built and 
stored with honey and pollen. ' One 
would,  in such a case,  naturally sup
pose that the mason bee, glad to be 
saved so much labor, would simply sup
ply the necessary egg and seal up the 
cell. But no, indeed ! the regular, an
cient and established custom in the 
Ohalicodoma order of procedure is  far 
too important to be disturbed by a 
little thing like this ; the bee calmly 
goes on building until the cell i s  built 
up as much as a third more than the 
proper height ; then, although a suffi
ciency of provision for the l arVal had 
been already supplied, she wastes la
bor in adding thereunto a second and 
a supererogative store of food. 

that just described ; it is  the Chalico dOma pyrenaica. 

This species builds cells as does the other, but fills them 
with honey as  she goes on, raising the walls a bit, then 
going on several expeditions for honey, then building up 
the walls again, and so on until the cell is  finished. 

A cell was chosen which was almost completed, 
and while the bee was away a hole was pierced ' in 
the cell below where the bee was working, allowing 
the honey in the cell to gradually e scape. Entirely 
ignoring an incident so contrary to precedent and 
established usage, the bee on her return calmly worked 
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away as if nothing had happened, adding mortar to 
the edges of the cell and honey, which immediately 
ran out, leaving the nest empty. This experiment 
was repeated many times with differences of details, 
but none in the results. As it  might possibly be con
jectured that the bee had failed to notice the injury 
a cell was selected which had but a very littla honey 
in it. A large hole was made in this, which the bee 
returning with the honey certainly noticed, for she 
went down to the bottom of her cell, and not only 
examined the apertu re carefully, but felt its edges 
with her antennm and pushed them through it. Did 
she then, as might naturally be supposed, stop it  up ? 
Not at all .  To do so would be to prove false to all 
the traditions of her race-be a dr.parture from the 
immemorial usages of the Chalicodomians, and intro
duce a new and a disturbing element into the ancient 
and honorable order of mason bees. 

However this is,  the poor, devoted creature went on 
emptying into this vessel load after load of honey, 
which, as a matter of course, escaped at the bottom 
as fast as she emptied it at the top. All of one long, 
hot summer afternoon did she labor at this bootless 
t.ask, and began again next morning. At last, when. 
regardless of the result, she had performed her pre
scribed duty in the prescribed manner, made the cus-

Another experiment consisted of 
piercing a hole in the cell below the 
part where the bee had been working. 
In this case the bee i s  of the same 
genus, but of a different species from 

THE PLANT RAFFLESIA ARNOLDI. GIVING OUT THE SMELL OF 
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tomary amount of journeys and supplied the usual 
amount of honey, she conscientiously laid her egg 
and closed up the empty cell. 

A detail of her work shows its absolutely auto
matic character_ When the bee brings provisions 
to add to the stock it has already collected she carries 
both honey and pollen; in order to deU vel' these she 
begllls by going head first into the cell and disgorging 
the honey; then, coming out, she turns around and 
backs into the cell, and brushes and scrapes off with 
her hind legs the pollen, quantities of which adhere 
to the hairs that grow upon the under surface of her 
body. If, after the honey has been discharged, the 
bee is interrupted in her work, induced to get upon 
a straw and then removed a short distance, she re
turns as soon as she can to complete her task; but 
instead of going on with the performance at the point 
where the interruption occurred, she begins the series 
all over again, entering the cell (at least partially) 
head first, although she now has no honey to deliver; 
and having spent the time and gone through all the 
motions required by this ceremony, she comes out, 
turns around and adds the pollen. 

These are, of course, but a very few of the instances 
where instinct, or the reflex actions often called in
stinct. prove inadequate to accomplish the purpose of 
their existence. 

It is quite common to speak of the intelligence of 

insects, but it really seems, in the light of recent 
scientific investigations, almost as correct to speak 
cf the intelligence of a watch. Iriseds doubtless ac
complish wonderful results, but such results seem to 
be effected (as are the equally wonderful adaptations 
of means to an end by the vital organs in our own 
bodies) by automatic, unconscious, and unintelligent 
obedience to internal or external stimuli. 

....... 

Engineering Notes. 

From London comes the news that Mr. Drummond, 
the engineer of the London and Southwestern Rail
way, has succeeded in applying the water-tube boiler 
to locomotives of his line. So eminently successful 
were the trials that it has been decided to use water
tube in place of fire-tube boilers. A Times corre
spondent states that in a journey from London to 
Sailsbury a water-tube engine, drawing twelve cars, 
finished the trip without any difficulty whatever and 
without any priming. The coal consumption is said 
to have been less than 29 pounds to the mile. 

A writer in Nature points out the advantage that 
would be gained by the use of magnetic iron ore as a 

material for concrete blocks. He points out that if 
magnetite is used instead of ordinary rock in the 
shape of fragments, and magnetic sand or ilmenite 
sand instead of common sea sand, concrete blocks can 
be obtained which have all the strength of the ordinary 
concrete blocks, and which weigh, when immersed in 
water, exactly twice as much as the ordinary bloc.ks. 
Such an increase in weight makes the magnetic blocks 
far superior as regards resistance to the waves. Work 
constructed with magnetic blocks will stand when 
other work will be destroyed. 

The president of the British Board of Trade has just 
issued the new rules for the prevention of accidents 
to railway employes. An English correspondent ob
serves that the action is somewhat belated, consider
ing that it is two years since the Automatic Couplings 
Act was passed. It seems incredible that more lives 
are sacrificed each year on the railways than the total 
casualty list of eight of the biggest battles in the 
Transvaal. By the new rules the use of the pole for 
coupling and uncoupling purposes will cease at the 
end of this year, and all new wagons will be fitted 
with brake levers, while within a period of ten years 
the old rolling stock will be similarly improved. 

For many years the steam engine was a machine 
of low rotational velocities, the piston speed aver
aging two hundred and fifty to three hundred feet 
per minute only, and this was due chiefiy to inade
quate machine tools and shop facilities which would 
not turn out work sufficiently true to allow higher 
piston speeds. For instance, bearings were not round 
and plane surfaces were not true; as a result, the 
wear and friction were great and shafts heated and 
cut. After better work was done the speeds were 
increased, so that now it is not unusual to find engines 
running at three times the speed of twenty-five years 
ago. One great· obstacle then was the wear of details, 
but the improvement in mechanical construction has 
been so great that there is actually less wear at high 
piston speeds than was the case when low speeds 
were used. One high-speed engine that had been in 
constant use for 1,560 days, thirteen hours daily, was 
lately examined, with the following results as to 
wear: Journals generally, from 0.002 to 0.007; con· 
necting rod brasses in crown, 0.02; crosshead pin, 
greatest wear in one part, 0.002; eccentrics, no wear. 
Another engine of a different make was examined 
after three years' constant use daily, and was in such 
good condition that it was connected up and started 
again without any repairs whatever. 
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SIMPLE AND INTERESTING INVENTIONS. 

TOOL FOR CENTERING DRILLs.-In marking the center 
of a hol'l to be drilled with a center-punch, the metal 

is often chalked to describe the 
circle. Since this circle is likely 
to be rubbed out, a number of 
points are pricked with a punch 
in the material along the circle. 
The marking of the points is a 
work of great precision; it reo 
quires accuracy and fine workman
ship. Lewis Williams of Johns· 
town, Pa., has invented a tool by 
which centering can be more rapid
ly and accurately accomplished. A 
center-punch forms the axis of the 
handle of the tool, and is mounted 
to rotate. A socket is secured to 
the punch by a setscrew and has 
a rigid arm to which a bar is 

TOOL FOR CENTERING 

pivoted, carrying a 
center point. The bar 
and arm are clamped 
in adjustable relation. 
It is obvious that the 
two points can be 
brought to any dis· DRILLS. 
tance within the lim· 

its of adjustment, and that the centering point can be 
applied to prick the center. The center-punch can 
then be swung around on the center-point as a center 
and tapped with a hammer to make an indentation. 

CL.UIP.-The ordinary carpenter's clamp has the de· 
fect that it cannot be adjusted to any desired angle. 
Hans Jorgensen, of Chicago, overcomes this defect by 
using right and left threaded handscrews. The jaws 

CARPENTER'S CLAMP. 

are bored laterally to receive short pieces of shafting, 
each of which is bored to receive the right and left 
threaded handscrews. By means of this construction 
the jaws can be set at almost any desired angle to each 
other, thereby obviating the necessity of using addi
tional plugs in connection with the parts to be clamped. 

SWORD-PISToL.-Domenic A. Ricco, of Long Island 
City, N. Y., has combined a sword and a revolver in 
such a manner that one handle serves for both. Hence 
either weapon can be used without changing the grip. 
First the revolver can be brought into use until all the 
cartridges have been fired, and then the weapon can be 
used as a sword or cutlass. 

LAWN-SPRINKLER.-Among recent interesting inven· 
tions is a lawn-sprinkler for which a patent has been 
granted to A. Vandervoort, of Belleville, Canada. The 
nozzle of the sprinkler is automatically swung through 
a horizontal orbit and is at the same time slowly moved 
up and down, through a vertical arc, thereby largely 
increasing the area of lawn affected by the sprinkler. 
A flexible tube connects the nozzle to a rotating plug 
slowly driven, through gear connection, by a water· 
motor wheel. A thread formed on this plug engages 
and rotates a worm wheel. The nozzle is connected 
to cranks on the shaft of this worm wheel, thereby 
receiving its vertical movement. The speed at which 
the sprinkler operates is governed by regulating the 
amount of water used for turning the motor wheel. 
,The base is provided with brace-arms to prevent the 
sprinkler from tipping under the pressure of the stream 
of water. 

,. .... 

The Inventor;" Institnte. 

Our contemporary The Electrical Age publishes a 

letter from "An Old Inventor," which calls attention 
to a matter of sufficient importance to enlist the sym· 
pathies and active co-operation of everyone interested 
in engineering. 

The letter very truly states that most inventors 
are men without means to construct their machines, 
and suggests that one of the greatest needs of the 
present day is the establishment of an institution for 
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the assistance of inventors. If a model shop could be
established on a self-endowed basis, the writer believes· 
that men of science could easily be prevailed upon to 

act as governors and pass upon the inventions sub· 
mitted to them. Just how great the scope of such an 
institution would be, could be determined only by expe· 
rience. It goes without saying that, by helping t�t! _ ). 

ventoI', science in almost every branch would be r"o
idly advanced. 

The Qualities an Inventor llIu5t Possess. 

There is no pursuit more fascinating than that of an 
inventor, writes Emil Berliner in the Saturday Evening 
Post. The inventor is privileged to dip into every 
calling. If he has the right sort of mind, it is not at 

all essential that he understand everything connected 
with the art with which he desires to make himself 
familiar. He need only take that particular corner 
wherein the problem that he is after lies, and work it 
thoroughly. But thorough the work must be. He must 

SWORD·PISTOL. 

have more than the patience or Job, more than the
perseverance of the beaver, more than the industry of 
the bee. He must work hard, and be content to worl{ 
for months at a time without making any apparent 
progress. He must be content to travel over the same' 
fiei2 again and again and again, indefatigably. That is 

the secret of the inventor's success-never-ending ap' 
plication. The idea that an inventor is necessarily a 

genius is entirely fallacious. Genius for invention is· 

merely the capacity for concentration and for work. 
Given these qualities, and a power of close observa· 
tion, and you have the make-up of a successful inven
tor. He need be no learned Scientist, and yet he may 
be able to work up most valuable inventions in many 
sciences. He need be no perfectly trained electrician, 
and yet he may be able to work up a valuable electrical 
appliance. But always he must be prepared to take
advantage of new phenomena, and to know all about 

LAWN -SPRINKLER. 

the field in which they lie. Many of our most impor
tant inventions are the result not so much of deep
knowledge .as of the power of observation and the 
ability to appreciate the possibilities of phenomena 
that the less observing would pass by without seeing. 
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THE CHAINLESS-BICYCLE COASTER·BRAKE GEAR
CHANGER. 

From the very advent of the safety bicycle inventors 
began to devise speed-changing gears, which, as a 
general rule, were so fearfully complicated as to be 
utterly impracticable. Difficult as the problem has 
l�en, so far as the chain bicycle i s  concerned, it must 
be confessed that it has not become simpler in the 
modern chain less wheel. The chief requisites of sim
plicity of construction and certain� of operation have 
been so wofully lacking in the speed-changing gears 
devised for both forms of bicycles that bicycle manu
facturers have almost given up the hope of  ever 
securing the contrivance they desire. Among the 
inventions recently patented in the United States is 
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that has an annular head, and on the pulley side of 
the shell is a standard that has a disk head. These 
heads are circular, and near the outer edge of each 
is  a circular series of slots. Bolts extend from the 
side walls of  the shells through the slots of the head, 
and are provided with washers and nuts. ' I f  these 
nuts are loosened the shell is  free to be adjusted about 
the axis of the blast wheel in either direction ; and 
if  the bolts are removed the shell may be completely 
revolved and set with the discharge outlet pointing 
either vertically up or down ; 3 0  deg. up or down ; 45 deg. 
up or  down ; 60 deg. up o r  down, or horizontally to 
ei ther side or to any intermediate angle. When the 
discharge is  pointed in the desired direction, so that 
the discharge pipe may be connected in the most 

convenient manner without elbows or angles, 
the bolts are replaced and the nuts tightened 
to secure the shell in that position ; also, 
when the bolts are removed the shell may be 
taken from between the standards and re
placed in a reversed position-i. e., with the 
inlet on the opposite side-thus converting a 
right-hand machine into a left-hand machine, 
or vice versa as may be desired. 

THE MAYNES CRAINLESS SPEED CHANGING GEAR. 

This construction enables the user to place 
the exhauster either on the fioor, or reverse 
it  and bolt direct to overhead timbers, thus 
saving the cost of  building an expensive plat
form on which to place the exhauster, allow
ing the machine to be operated to the best 
advantage without the use of cross belt, etc. 
After using the machine for a time in one 
place, if the user desires to make changes in 
his plant, thus changing the piping system, 
he may change the exhauster from a right

hand to a left-hand, or vice versa ,' change 
the discharge so  it will point in any desired 

a differential gear for chainless bicycles which seems 
to possess all  requisites to such an eminent degree 
that it will shortly be adopted by one of the leading bi
cycle companies. The inventor of the ,device i s  Hyla 
F_ Maynes, of Corning, N. Y., formerly of Gaines, Pa. 
The accompanying illustration is reproduced from a 
bicycle to which the invention has been practically ap
plied. 

Broadly speaking, the changeable gear consists of 
two gears, A and C, carried on the drive-shaft pass
ing through one of the hollow, lower braces ; inde
pendently acting gears, B and D, respectively meshing 
with the gears, A and C, and carried by hubs adapted 
to rotate within the hub of the rear wheel ; and a 
clutch mechanism of approved form, which i s  oper
ated by back-pedaling. The gears, A and B, and C and 
D, provide two speeds ; when the one set is in opera
tion, the other set is left to rotate. The gears run 
one within the other and are never disengaged from 
each other. I f  the rider wishes to coast the pedals 
are held still. In  order to apply the brake, which 
is of the well-known A. B.  C.  type, the pedals are 
pushed back about 1-16 of a revolution. A backward 
movement of about 1-32 of a revolution will change the 
gear from high to low, or from low to high. The brake 
can also be applied without changing the gear. The 
clutch mechanism ' employed locks the gear to be used 
to the driving axle, and releases the other gear. A 
clutch, G, shown in the diagram serves the purpose 
of separating the c lutch members. In the diagram 
the letter H represents the brake lever of the A. B. C. 
brake. The wheel from which our photograph was 
taken has been ridden for two years without serious 
accident. 

.. . . . .. 
THE HARTFORD STEEL·PLATE EXHAUSTER. 

The accompanying cut illustrates the Hartford 
patent adjustable, interchangeable and reversible steel

plate exhauster. The j ournals are supported by self
oiling bearings, secured to standards which are adapt
ed to be bolted to a fioor or to overhead timbers. On 
the inlet side of the shell is a supportin g  standard 
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di rection ; place the machine on a fioor or reverse it 
and bolt direct to overhead timbers, etc., and not be re
quired to purchase a new machine in order to comply 
with the conditions of the altered arrangements. The 
Simple construction of this exhauster combines over 
twenty machines in one, and all the changes and 
adjustments can be made with the aid of a monkey 
wrench only. 

The shells  are built of sheet steel, while the other 
parts are of gray iron castings with the exception of 
the shaft, which is  of best steel for the purpose. The 
machine i s  fitted with reversible bearings of the well
known ring-oiling type, which allow it to be operated 
with very little attention ; all that is necessary is to 
keep the oil reservoirs supplied with oil . I t  is  made 
with very heavy blast wheels in order to withstand 
the wear and tear o f  shavings, chips, blocks, etc . .  
which pass through the machine. I t  is  especially 
adapted for handling shavings, sawdust, chips, etc., 
from woodworking machinery ; dust, lint, etc., from 
polishing and buffing wheels ; for conveying wool, cot
ton, and all kinds of like material ; for removing 
steam, gas, smoke and odors ; for heating and ventil
ating purposes, and for mechanical forced and in
duced draft apparatus. The manufacturers are the 
Hartford Blower Company, 70 Suffield Street, Hart-
ford,  Conn.  

• • • • • 
THE REGAN LOCOMOTIVE BOILER. 

A locomotive boiler, which is arranged to provide a 
la rge heating surface and to insure complete combus
tion of the fuel, has been recently invented by Mr. John 
J.  Regan, of 166 Third Street, Jersey City, N. 
J. I t  consists essentially of two shells,  one 
being arranged eccentrically within the other. 
There is thus formed between the shells a 
steam and water compartment leading to a steam 
dome, from which extends the usual supply-pipe carry
ing generated steam to the engine. The near end of 
the internal shell ,  as shown i n  the BIustration, forms 
a fire-box, from which a set of smoke-flues extend, 
through a water-compartment, to an auxiliary combus
tion chamber containing water-jacketed deflectors. 
Thence a second set ot smoke-flues extend through a 
second water-compartment to the smoke-box. Under 
the grate in the firebox is  an air inlet which is pro
vided with a valve under the control of the engineer. 
A similar inlet is  located in the auxiliary combus
tion chamber. The smoke and gases, passing through 
the first set of fiues, enter the auxiliary combustion 
chamber, and after passing downward under the first 
deflector and upward over the second, continue 
through the next set of fiues to the firebox. 

It i s  evident that this arrangement provides a large 
heating surface resulting in greater economy in the 
consumption of the fuel. There i s  a complete circula
tion of water, which is an important factor in keeping 
all surfaces at a uniform temperature. The combina
tion of two sets of  fiues with an auxiliary combustion 
chamber results in utilizing more of the heat in the 
gases, and this, together with the arrangement of the 
defiectors, insures the consumption of a large propor
tion of  the sparks now thrown out of the stack. When 

it is found necessary, air can be admitted to the fire· 

box and the auxiliary combustion-chamber to insure 
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complete combustion. There are no fiat places or cor
ners in the boiler where mud can collect and caus"! 
overheating of the seams. All fianges look outward , 

thus greatly facilitating the calking and inspection 
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of the seams, and the fiues being shorter than in pres
ent boilers, will necessarily have a longer life. 

• • • • •  
STAT ION INDICATOR. 

Our illustration shows a simple and durable appar
atus which is designed for use in railroad cars and 
street cars to display the name of the next station or 

st reet prominently. I t  is the invention of A_ M. Taylor, 
of Port Ewen, N. Y. The apparatus is contained in a 
neat casing which may be secured to the side of the car. 
Within the casing and mounted on a roller at the bot
tom, i s  a web of paper on which the station or street 
names are printed . The web passes up over two idlers 
at the center of the indicator, and thence to a take-up 
roller at the top. The portion of the web between the 
two idlers is displayed through a window in the front 
of the casing. The take-up roller is loosely mounted 
on a shaft, to which is fastened a ratchet wheel adapted 
to engage a spring-pressed pawl fulcrumed on the end 
.of the take-up roller, so that the l atter moves with the 
shaft when the paper is being wound up, but is indepen
dent when the motor-spring is being wound up, or when 
the paper is being wound back and reset. A gear 
wheel is  loosely mounted on one end of the shaft and 
is  connected to it  by means of a pawl and ratchet, 
whereby the gear i s  caused to turn in the direction in 
which the paper is wound, but is stationary when the 
shaft is turned in the opposite direction to wind up the 
motor-spring. The spring is secured to and coiled about 
the shaft, its outer end being attached to the casing. 
Near the periphery of the gear-wheel is a slot adapted 
to receive a pin which keeps the wheel from turning. 
By pressing the button near the top of the indicator, 

A NOVEL STATION IN DICATOR. 

this locking pin can be withdrawn, thus permitting 
the wheel to rotate until it  has made one complete reo 
volution, when the pin, under tension of a spring, snaps 
again ibto the slot and locks the mechanism. A suit
able escapement is connected with the gear-wheel to  
govern its  motion. 

In operating this indicator the attendant of the 

car needs merely to press the button and the mechan

ism will automatically wind up, the web stopping when 

the roller has made one complete revolution, which 

will bring the next station or street name into view. 

The web is  long enough to have the return stations in

dicated on the unrolled half. A thumbnut is  attached 

to the shaft of the lower roller, by the turning of which 

the web can be wound b ack and reset. The motor

spring m�y be wound up by a key or crank applied to 

the squared end of the take-up-roller shaft. 
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Brief Notes on Patents. 

Some time ago we called the attention of our readers 
to the fact that the Examiner of Interferences of the 
United States Patent Office had awarded priority of in
vention to Linde in the Liquid Air Interference, Trip
Ier vs_ Linde_ News now comes from Washington that 
the Board of Examiners-in-Chief has affirmed the de
cision of the Primary Examiner. 

A New Haven photographer, A. Hyatt Verrill, a 
son of Prof. Addison E. Verrill, of Yale University, 
announces further discoveries in his experiments with 
color photography. Verrill says he has found it pos
sible to produce "aurotypes" and "argentypes" simply 
by depositing gold and silver in metallic form on 

glass, wood. metals and even on paper. The pictures 
thus made are claimed to be absolutely permanent. 

A company is being formed in St. Loui s for the man
ufacture of the power plow designed by Richard J.  
Gatling, the designer of the famous rapid-fire gun 
bearing that name. This machine is said to do the 
work of from thi rty to forty men, using from sixty to 
eighty horses, and the cost per day for fuel i s  said to 
be six dollars when using oil,  wood or coal and two dol
lars per day when using gasoline. A wheat drill may 
be attached to the machine, and the grain sown as the 
disks turn up the earth. The first public appearance 
of the Gatling plow will be at the St. Loui s exposi
tion. 

Jerome Wheelock, the builder of the Wheelock en
gine and an inventor of national repute, dropped dead 
on the street on February 25 in Worcester, Mass. ,  
where he resided. Mr. Wheelock began life a s  a ma
chinist and soon developed into an inventor, his first 
important work being a piston packing. The engine 
designed and built by him had many novel features, 
r.nd it was a feature of the Centennial Exhibition, 
-,\'here it was shown for the first time. Nearly all of 
his patents related to the steam engine.  Mr. Wheelock 
was a member of the American Society of Mechanical 
Engineers. 

The ninety-fourth anniversary of the first successful 
burning of anthracite coal in a grate was celebrated 
at the old Fell Hotel in Wilkesbarre, where that in
teresting event took place. The old fireplace and grate 
are still preserved, and the room in which they are 
located was gayly decorated in honor of the event. A 
banquet was served, and among the speakers was H .  
P. Fell, a descendant of Jesse Fell,  the o l d  proprietor 
o f  the house. The first steps were taken toward the 
celebration of the centennial anniversary of the dis
covery six years hence, and it will in all  probability 
be an affair of national and State importance. 

An explosion took place in the nitro-glycerine house 
of the Cerberite Manufacturing Works at Ardwick, 
Md., on the morning of February 5 ,  and although the 
concussion was terrific, a large quantity of the cer
be rite, which was stored in another house only a short 
distance away, was not affected,  thus giving a practical  
demonstration of the remarkable quality of the explo
sive, which, it is said , requires the combined action of 
flame, heat and concussion to detonate. In practice, a 
percussion cap is used to explode it. Cerberite is the 
discovery of Count Sergy de Smolianoff, a Russian 
chemist who died about a year ago in Washington, 
D. C. 

The removal of electric incandescent lamps i s  such 
a common form of nuisance that there seems to be 
some demand for the locking lamp socket which has 
been recently patented by Charles R. Barrett and El
w ood C .  Phillips, of Chicago, I ll .  There is a closed 
chamber located laterally at one side of the lamp 
socket, inside of which i s  a locking detent supplied 
with the u sual spring. In the walls of the chamber is 
a keyhole for the insertion of the key with which to 
throw back the locking mechanism. It  is the custom 
ill many places to turn the lamp out of or into service 
by giving a twist to the bulb, and this locking arrange
ment does not in the least interfere with this. The 
locking detent engages with a recess in the threaded 
foot of the lamp, and this permits of a certain amount 
of freedom in the turning of the lamp in its place. 

Dr. M. G. Burgess, of Herkimer, N. Y., besides being 
a very busy physician i s  an inventor and an excellent 
mechanic. He has rece·ntly secured patents on an 
operating table which is said to have many advantages 
over the old type. After designing a table to meet the 
demands of the operating surgeon, the doctor, with no 
other assistance than that of an unskilled man, set 
about and built a table which would be considered a 
very flattering job turned out from a well-equipped in
dustrial plant. The table works on the hydraulic prin
ciple, and the motions o f  raising, lowering and tilt
ing are all controlled by a single lever, which is  a great 
convenience, these motions all requiring a separate 

lever in all the types now in use. The system of drain
age marks an improvement also, as all fluids are caught 
at once and disposed of, no matter what the position 01, 
the table is. Although there i s  great freedom peT 
mitted in the movement of the table, the mechanism 
is very simple and devoi d of  cogs, gears and ratchets. 
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� L egal Notes. � 
Houghton, Mifflin & Co. have brought two cases up 

before the Court of Appeals which involve alleged copy
right infringement of two of their publications. The 
first of  these appeals, in which Dutton & Co. are the 
respondents, originated in a bill to protect a copyright 
in a portion of "The Minister' s Wooing ; "  the second 
is  based upon an alleged copyright infringement of a 
portion of "The Professor at the Breakfast Table." 
The copyrights were taken out under the Act of Febru
ary 3, 1 8 3 1 .  Both parties claim the benefit of a re
newal. 

Twenty-nine of the forty-two chapters of  "The Min
ister's Wooing" were serially published in the Atlantic 
Monthly from December, 1 8 5 8 ,  to October, 1 8 5 9 .  In 
October, 1 8 5 9 ,  Mrs. Stowe took out a copyright of 
"The Minister's  Wooing," as  a whole, and in the book 
publi shed by her authority a proper notice of this 
copyright was entered. After taking out this copy
right the remaining thirteen chapters were published 
in the Atlantic Monthly for the same year, and the 

numbers in which they appeared bore on the title 
pages "Entered according to Act of Congress in the 
year 1 8 5 9 ,  by Ticknor & Fields, in the Clerk's Office 
of the District Court of the District of Massachusetts." 
The Circuit Court found that the publication of the 
first twenty-nine chapters without any copyright aban
doned them to the public, and that as the remaining 
chapters were published with no notice of the copy
right, except that which we have stated, sufficient 
notice was not given of a copyright by Mrs. Stowe. 
The Circuit Court of Appeals affirms this decision of 
the lower court. 

So far as "The Professor at the Breakfast Table" 
is  concerned, ten of the twelve parts of which it is  
composed were published serially in the Atlantic 
Monthly between January and October, 1 8 5 9, without 
any notice of copyright. The remaining two parts 
were published in the following December, upon which 
a copyright was obtained, and a notice thereof given 
in the magazine in the manner adopted in the case 
of  "The Minister's Wooing." When the entire work 
was published in one volume Dr. Holmes copyrighted 
it. The Circuit Court of Appeals held in accordance 
with the lower court that a literary work published 
serially with the consent of  the author, and copy
righted in the name of the publishers, gives rise to 
such conditions that the author cannot subsequently 
secure the copyright. If the author subsequently re
publishes the work in book form, with a copyright 
notice in his own name, such republication with such 
notice effects, under the statute, an abandonment of 
the copyright. 

T HE STANLEY STEAM CARRIAGE IN COURT.-The Whit
ney Motor Wagon Company has brought suit against 
the Stanley Brothers, Newton, Mass., for infringe
ment of its patents. It is claimed that the Whitney 
patents antedate the patents of Francis E .  and Free
land O. Stanley. The Whitney patent, No. 6 5 2 , 9 4 1 ,  

contains 4 6  claims, and is  said to cover the foundation 
principle of the steam vehicle. It  i s  asserted that the 
Stanley vehicle is a direct infringement of the original 
Whitney wagon, which was built in September, 1 8 9 7 .  

In that year Mr. Whitney, it is  claimed, not only 
turned out the first steam carriage made in this coun
try, but also built an improved carriage. The Stan
leys are the inventors of the steam carriages sold 
under the names of "Locomobile" and "Mobile," the 
rights to manufacture which were acquired by Amzi 
L. Barber and J.  Brisben Walker, the former president 
of the "Locomobile" Company of America, and the 
latter president of the "Mobile" Company of America 
and editor of  the Cosmopolitan Magazine. Since sell
ing this invention the Stanley Brothers have produced 
a new vehicle, which differs somewhat from the orig
inal, but which i s  declared to possess the fundamental 
principles of the first vehicle. I t  is claimed that this 
machine is an infringement of the Whitney carriage ; 
that the Stanley Brothers had had ample opportunity 
to inspect the wagon, which was at the Mechanics' 
Building, Boston ; that the Stanley vehicle was not 
produced until after Whitney's had been inspected, and 
that the Stanley carriage i s  a close copy of the Whit
ney vehicle. The outcome of the suit will be awaited 
wi th interest. 

The case of Metz vs. Johnson, decided in the Circuit 
Court for the District of Massachusetts, shows that 
an inventor cannot be too careful in patenting im
provements upon his device. The Metz patent, for a 
bi cycle pedal, claimed pintles having screw-threaded 
ends, the inventor intending to attach the pintles to 
the crankshafts by means of the screw-threaded ends 
without employing an y of the old independent device, 
for holding them . firmly in place. Before the grant 
ing of the Metz patent both the right-hand and th" 
left-hand pintles were threaded with a right-hand 
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screw-thread. Difficulty arose from the fact that the 
right-hand pintle was likely to become loose in the 
crank. Metz's  idea was to master that difficulty by 
putting a left-hand screw-thread on the right-hand 

pintle and a right-hand screw-thread on the left-hand 
pintle, but, in practical operation, the tendency was 
to unscrew both pintles in the crankshaft arms. As 
a result of observation and experiment the inventor, 
after his patent was taken out, conceived the idea of 
reversing the screw-thread, and doing what had never 
been done before in connection with bicycle pedals, 
or, as far as shown, in any other art, by making a 
right-hand pintle with a rightilland thread, and a left
hand pintle with a left-hand thread. Automatic tight
ening of both pintles resulted by reason of the lost 
motion of the pintle in actual use, which tended to 
screw home both pintles. If the 'patentee had con
ceived that idea at the time of his patent, and had 
described it in connection with the other elements, or 
if the combination which he described had possessed 
the inherent capacity or function of accomplishing the 
new result, there would have been no doubt as  to the 
validity of the invention. But the patentee did not 
describe such means, nor had he discovered these 
means at the time of the issue of the patent. The 
discovery was valuable. In view of the fact that the 
function of automatic tightening resulted from inven
tion subsequent to the granting of the patent, through 
a rearrangement of the means described, the Court felt 
constrained to hold the Metz· patent void. 

Upon the application of Dr. Dadirrian, Judge Blanch
ard, of the New York Supreme Court, i ssued an injunc
tion restraining William Hames from using the word 
"Matzoon ," holding that the term was an arbitrary 
designation and a proper subject of a trade-mark, which 
i s  the exclusive property of the company. The de
fendant urged that the word was not fanciful, but 
descriptive of a food that has existed for years in 
Armenia and other Eastern countries known by the 
name of Madzoon or Maadzoon, being a species of 
fermented milk having the consistency of jelly or of 
cup custard, and that when in liquid form it was 
known as Taa ; that it was first introduced into this 
country in 1885 by Dr. Dadirrian, and that through 
his efforts the article has a commercial value to-day. 
The j udge adds that the question as to whether the 
word " Matzoon" is  a proper subject of trade-mark has 
already been before the courts of this country, the 
federal courts holding that the word could not be 
appropriated as a trade-mark, and the courts of this 
State holding to the contrary. 

In closing, Justice Blanchard says : "The equities 
of  the case are with the plaintiff, and until the higher 
courts of the State hold otherwise I prefer to follow the 
decisions of the courts of this State ." 

I NVENTION CHANGED BY ASSIU"EE.-An agreement be
tween the inventor of improvements in automatic air 
brakes and a railroad company, granting to the latter 
the license and right to use the invention, and equip 
their rolling stock in whole or in part with the same 
during the term of the patent, does not entitle the 
company to make important changes in the mode of 
constructing the brake and in using the brake so al
tered, especially if they use, and claim to use, it  as the 
invention of such inventor.-MacLaughlin vs. Lake 
Erie & D. R. Ry. Co. ,  2 Onto Law Rep. ( Can. ) 190.  

BROADENING CLAIMS ON REISSuE.-The claims of a 
patent which has been in exi stence for ten years, during 
which time it has been before the courts in a number 
of cases, and construed and held valid, cannot be 
broadened by a reissue to cover structures which the 
courts had previously decided did not infringe ; and 
particularly where such broadening of the claims elim
inates the distinctive feature of the invention, upon 
which alone the validity of the original patent was sus· 
tained, and of which decrees for infringement were 
predicted. Troy Laundry Machinery Co., Limited, 
et al.  vs. Adams Laundry Machinery Co. et aI. ,  1 1 2  

Fed. Rep. ( U. S . )  4 3 7 .  

COMBININ(} SCIENTIFIC NAM�;s.-After certain medi
cines have been discovered and named, and their ef
fects on the health have been investigated, and the 
results of such investigation published to the worl d 
for several years, a manufacturer of a preparation for 
the same purpose could not adopt a combination of 
the names of such first-discovered medicines, and 
thereby prevent the use of such names, or a combina
tion thereof, by other manufacturers of similar prepar
ations. Searle & Hereth Co. et al.  vs. Warner, 1 1 2  Fed. 
Rep. ( U. S. ) 6 7 4 .  

USEFtTLNESR OF INVENTION.-The degree of utility of 
a patented article does not affect the question of 
patentability. nor does the length of time i t  will last 
and continue usefu l ,  uut, if  it is useful at all, that 
is suffi�ient to sustain the patent. 

111 Fed. Rep. ( U .  S . ) 916.  
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RECENTLY PATEN T ED INVENTIONS. 

Hard "rare. 

New Yo rk. N .  Y .  The machiue comprise� a 
frl\n;Le alld a pot for holding a l iquid adhesive 

i n  which a nnmber o f  independent r o l l ers are 
'l' ltA C E -l<'ASTE N ER.-W . FREELAND, Brook- j ournaled for the purpose of carrying moving lyn, N. Y. The object of t.he inve�tiQn is to webs of paper through the adhens ive. Pres .  

prOVIde a sprlllg catch, which, w h l l e  cheaply I sure-r o l lers are provlded for squeezing the 
',onstruded, w i l l  be �o durable as t� stand webs together, and separate rollers feed dry 
the hard u sage to which I t  lS necessarily sub- webs of paper abo ve and below the immersed j ected. The spring is f u l l y  pro tected from webs arriving f rom the pot. The product is 
rough usage, and cannot be struck and brokeu. then cut by a cu tting mechanism near the 
or jarred out of place . N o rivet o r  oth· p re ssure-rollers . . 
fastening is required to h o l d  it in p lace . 

DOOR-LATC H.--l. D. BEACH, Marbleh i l ! ,  
�Io. In this door latch a spring-pressed latch 
bar, a keeper-bar and a looped handle are a l l  
formed o f  t h e  same piece of w i r e  rod, and 
may be combined with a rockable t r ipp ing 
lever adapted to work the latch-bal'. 

SASH-FASTEN EH.-W. ]{. ABRA�I S, Port
land, O regon. This invention relates to a de
vice for fastening window sashes adjustably 
together. I t  comprises a bolt arranged to 
engage the sash and contro l led by a pecu liarly 
formed lever having connection with the bolt 
to throw it from one position t o  the other.  

Machines a n d  Mechanical Devices. 

Kaihvay Co ntriva nc.es. 

CAH-COU P L I N G . - W .  n . CORDILL, G rand 
View, So .  Dakota. 'Ule objec t  of the inven
tion i s  to provide a device whereby a train 
of cars may be uncoupled at any desired point 
by turning the line of rods from either end 
o f  the train. The coupl ing-heads are p l aced 
inside a cylindrical draw-head prov ided with 
arms extending outwardly and fOl'wardly,  each 
draw-head being automat ically locked to the 
cyl inder of an opposing dra w-head. When 
the rods connecting the coupl ings are turned, 
the coupl ing-heads are u n l ocked. thus discon· 
necting the car.  lly the turning of the rods 
tb.e coupl ing-heads of a train a re. one after 
another, brought under the control of the 

MAC H I N E  FOR T U RN I NG I R REGULAR operator unti l the coupl ing is reached which 
l<'OR�IS .-A. I,EH�[ANN, New York, N. Y .  The is to be disconnecte d.  Thereupon a single 
Invention provides a machine for automatically tu rn of the rod in the opposite direction un
turning irregul a r  forms, such as tobacco pipes. locks this coupl ing and a l l  the coupling-heads 
A work-hOlding f rame carries the work against on the rod w i l l  be simultaneololsly retu med to 
a rotary cutter. A model on this f rame bears the i r  initia l positions. 
against a circular disk, to which i t  i s  held by :\I Ic A N S  F O R  PHO V I D I NG B H A K E S  TO a weight. 'l'he proper form is thus given to RA I L W AY V E H I C L E S .- J .  B O W MAN . Peters-the work which must bear the same relation to , . . . . . 
the c utter as the form does to the disk.  bu rg. �? Austr:a h a .  The lIlVentLO� I S  deVise,! 

to prOV ide a SImple,  but InexpenSIve al'rangp-

ple In the bottom s ide of the receptacle, in to a 
U-ilhaped trap and thence to the sewer. 

WASTE-WATER RECEPTAC L E  A N D  CO N · 
N OC 'l' I ON.-J. J. H I CKEY . N ew York, N .  Y .  
T h e  waste-water receptacle has an open ing i n  
i t s  bottom w a l l  through which the water es·  
capes. A. screen covers the opening, compris
ing a c y l indrical wall  hav ing openings therein 
and a series of tapered tongues on the upper 
end, which are bent inwardly to close the end. 

CII A I R-THUCK.-H. and I,' . rD.  llWELO W .  
Vanwert,  Ohio.  '1' h e  invention consists of roller 
attaehrnents o r  wheel supports for rocking
chairs used by invalids. The t l"llck is com
posed of two wheels and two axle sections 
which are adj ustable lengthwise upon each 
other and providoo with depressions adjacen t 
to the wheels for receiving the chair rockers. 

FACI<j PRO'l' E C'l'O R.-l'IiAIt¥ LONGDE N, �t. 
Oswalds. Ba l l ingary, I reland. 'l'he invention 
aims t o  protect persons who are exposed to 
the danger of inhaling poisonous gases, smoke, 
etc.  The face p rotec tor comprises a body o f  
fl e x i b l e  material having a centra l opening, a n d  
a b o v e  t h e  s a m e  a n o s e  s t r a p  provided with a 
flexible piece of metal which is adapted to 
conform closely to the nose. Pieces of wire 
netting COVQr the opening and hold a sponge 
therein.  

�I E D I C I N E-A PPL I C AT O R .-B . A .  WASH-
B C lt", Wickl iffe, K y .  The instrument is used 
for applying medicine to the vaginl\. I t  com
prises a tube adapted for insertion in the 
vagina and open at the insertable end, a cup
like medicine holder which is adapted to s l ide 
in this tube and a p lunger which is operated 
to force out the medieine. 
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Buslnus and Wants. 
HEAD THIS COLUMN CAREFULLY.-You 

wil i find inquiries for certain classes of art icles 
numbered in ·consecutive order. If you maulI
facture these g'oods write us at once u n d  we w ill 
send you the name and address of the partY ' " ,sir. 
illg· the information. I n  every t>ase it i s  Ile.·e�·  
SRt·y to :;ive the nUlDber 0 .- the lnqulr) . 

M U N N  &; (; u .  

Marine Iron Works. Chicago. Catalog-ue free. 
I nq u i ry 1'\ 0 .  2338. �For dealers in novelties. 
Motur Vehicles. Duryea Power Co., Reading, Pa. 
I n q u i ry No. 2 3 39.�B�or m anufacturers of vacuum pans. 
. .  C .  S." Metal Polish. Indianapolis. Samples free. 
I n quj)'Y N n .  2340 .-For dealers in apparatus for condensing milk. 
WAT E R  WHEELS. Alcott & Co . .  Mt. Holly, N. J. 
I n q u i ry No. 2 3 4 1 . �E'or 'Ai h .  p. gas engine costing less than $50. 
For bridge erecting engines. J. S. Mundy, Newark. N. J. 
I n q u i r y  No. � 3 '-I 2 . - For an engine Rnd boiler for 

runnlllg a model boat 6 feet long and 10 inches wine. 
Handle & Spoke Mchy. Ober Mfg. Co . . 10 Bell St .• 

Ch agrin Falls. O. 
T n q n i r y  N o .  2 3 4 3 .-For makers o f  casting3 for 

gttsoline motors. 
SawIllill  machinery and outfits manufactured by the 

Lane Mfg. Co . .  Box 13. Montpelier, Vt. 
J n qu!t· y  N o .  2344.-For makers of window fasten

ers. 
Rigs that RuN.. H ydrocarbon s ystem. Write St. 

LouiS Motor Carriage Co., St. Louis, Mo. 
I n q u iry 1" 0. 2 3 4 ;) , � 'Vanted, catalogues of build 4 

ers' h ardware for export. 
Are you Jooking for anything in bent woodwork ? 

W rite frucker Bicycle \Voodwork Co., Urbana, Ohio. 
C LUTCII .-J. T liRNBCLL . D undee, Scotland ' l ment for the combination of independent 

In this clutch the advantages of friction en- bmkes, with a continuous and simu ltaneous 
gagements are combined with those of a posi- action in railway train£ , so that in the even t 
tive or non-slipping drive.  The invention com- of an accidental division of the train , the 
prises two cones fitted to s l ide one upon the brakes are automatically applied. The brakps 
othe:-, one .of the cones. being ch�mbered and which are normally down are conneeted with 
prOVided wlt.h grooves m I t� peripheral W a l l . j t h e  draft-rod ; t
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to � bead . fits mt? the chambel of th<; c one and move the tra in it will not be m'('eSKary to l i f t  
IS prOVided With p ivoted a n d  sprmg-p ressed the brakes of each truek separate l y ,  Im t the 
fi�gerS engaging t�ese gr?oves. The fingers are e ngine will  be operated to put tenslon on the 
disengaged by a rmg whlch ean be operated to d mft-rod of each car. thus l i fting t h e  sllOes 

S C R E E ;\[  FOH PAPER PT:LP.- - S .  H. TIll- l l1 Q u h y  N o .  2346 .-For makers of 1nvahd chairs 
BETT S, Groveton, N. n. The invention com - or tricycles. propel ied by m otor power. 
prisei a means for fastening screen-plates in Machinery designed and constructed. Gear cutting. 
the cradle of a paper-pulp screen, w ithout The Garvin Machine Co. ,149 Varick. cor. Spring Sts. , N.Y. 
the ai d of screws. A series of c ross-ba rs I n q u i t·y N o .  23 4 7 .- For dealer. in mll! supply 
having undercut notches, are placed in tht� specialties. 

bottom of the c radle. To these the screens "Ve develop inventions through th eir several stages. 
manufacturing for the m arket. A m stutz Osborn Co .• al'e secured by retaining-bars hUY ing trunnions Cleveland, O. 

whieh fi t the notches in the c ross-bars. and 

s l ide over and depress them. 
D I'l' C H I N G  AND D H E D G I X G  :\lA C n I N K-

from the wheels. I n going downh l l l  or stop
ping. the tension on tae draft-rod will  be re

leased. and the shoes will spr ing back onio 
the wheels. 

L O C Ol\IO'l' I YG C O l: PL I N G 

having also overhanging upper edges which 
grip tile lips (nl the under surfaee of the 
screen-plates. 

T I R E .-MARY E:' BROOKE.. Denyer, C o l .  
'I'he t i re consists of a c o r e  having a solid 
t read w ith transverse disks o r  lugs spaced 
apart. and a casing fitt ing over the core. The 
inner lining of the casing is pressed parti a l l y  

I n q u i ry No. "l 3 4 S . - (i�or manu facturers of ma� 
ch llles for making IJowders. 

Glt�y lRO� CASTINGS,-Soft, smooth and toug-h j 75 
miles fro m New \�ork ; prompt delivery. Atlantic 
�'oundl'Y, Phil lipsburg. �. J .  

I n q u iry N o .  2 3 4 9 .-For dealers in iron a n d  steel 
goods ready fl)r p lati l , g .  

Manufacturers o f  patent articles. dies, stam ping 
t ools, l ight m achinery. Quadriga :Manufacturing Com� 
pany, 18 South Canal �lreet, Chi cago. 

C .  ill. WILSON, St. Louis. �Io .  In ditch ing. t h e  
earth i s  scooped up b y  buekets h u n g  on a l arge 
wheel lying partly i n  the <liteh. 'l'he wheel 
has along its periphery a crown-gear which 
engages a driving pinion. Each l oaded bucket 
as it  is  carried to the dumping posi tion strikes 
a latch which re leases a chute and throws i t  

G E A I L - .l .  I.' . D e " " .  S a l t  Lake C ity, U tah. 
E ffective mechanism is prov ided for automat· 
i c a l l y  locking the conpler in elevated position 
so t h a t  the accidental c o l lapse o f  the coup l e  I' 
w i l l  n o t  be possible.  '1'ho coupler is h e l d  up 
by toggle arms which are operate,] by a p i s t o n  
in a fluid-cylinder. A bolt ,  l ifted by t h e  ten
sion of a spring, loeks the togg l E' S  ifl place. 
This bolt is s o  connected with the fi u i<l-cy l 
inder that w h e n  flu id-pressure is appli ed, it  
will  first w ithdraw the bolt and will  ihen act 

into the spaces,  the disks ove l" i apping t h e i r  
p dge::;, a n d  braeing t h e m  against di�p l acement . Cl !:,��il���, �(��·c�:���rh�?[at\���a�c��r��he:u�. 
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laterally ' so that the load i t  receives w i l l  be 
discharged beyond the side o f  the whee l .  I n  
dredging, t h e  machine is mounted on a suitable 
vessel ,  and, owing to the ehu�eH whieh are 
t i ltable to e ither side. the material  may be 
conveniently dumped into scows ly ing alongside 
the vessel. 

l<'EE D I N G  I\1 E C HAN I S l\I FOH S E W I N G- o n  the p iston of the c y l inder to break the 
I\1AC H I N E S .-I·' . O .  BEHG, Spokane. W ash. toggle and move the coupler down. 
The invention has for its object to p rovide a 
simple device operating to d m w  the stitched 
goods from the machine. tlLus leaving both 
hands of the operator f ree to feed the goods 
t o  the machine. This is done by moun ting a 

lUiscellane o u s  In"elltion ... 

When appl ied to the wheel,  the ti re may be 
secnred by a tie-1'od pas�ing tlll'Ollg-ll openings 
in the disks along the inner periphery of the 
tire.  

lt O IJ-S W A Il . - J .  O.  DAUPHIN, Hat Portage. 
Canada. The invention aims t o  provide a 
device for .. ffectu a l l y  wiping ro'ds whkh mo ve 
through stnffiag boxes. It consists of a c it'· 
cni al' case formed i n  two sections hinged 
together, and adapted t o  contain a swab. 
A cireul al' spritlg lJasses around the swab, and 
holds it  properly in engagement w i t h  the rod. 
The casing is arra nged to be fastened to the 
stuffing ' "ox bolts.  

MAIL CA'l'C H E R  A:\lD D E L I V I<·jl{EH.-.I . 

For metal stamping, hardware specialties, light drop 
forgillgs, pat ellt engines and boilers },l to 15 h. p. Ra
cine Machine and Tool Works. !-taeine, \V is. 

I tl q u i ry No. �3 �,) 1 .-1for manufacturers of electri
caJ motor track bicycles. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. 'I'he W. 
A. W i lson Machine Company, Rochester, N. Y. 

I n q u i r y  No. 23 a�. -For dealers in trunk hard
ware. 

fJ.' h e  celebrated " H orns by-Akroyd " Patent Safety Oil 
��ngine is built by the De La V erg-ne Refr1llerating )la· 
chine Company. Foot of East 13Sth Street, New York. 

l nq u i ry No. 2 3 :i 3 .�For canning m achinery fQr 
handling a11 kinds of fruit. 

'l'he best book for el ectricians and be�nnners in elee-
WASH BOAHD.-W. H. MAN EY, Franklin. 

pair of drawing ro l lers baek of thQ needle, 'renD , rrhe washboar d  is c�l l'ved about a longi
tudinal axis,  the radius of the cu rve corre . I�"' . }I r LL � ,  .TIL ,  and C .  �-' .  FUE l\ID, Port Chester, t ricity is " Experimental Sci ence, "  by Qeo. M. Hopkins. 

which are operated to hold the material  taut.  sponding to the ordina ry wa.htub, so that ;\[. Y. I n th is inv<lntion two c o rresponding B y mail,  $4. Munn & Co., publishers . 361 Broadway, N. Y .  
E L E V A�'O U.-�"� .  J . O ' B Y RXFJ� C atoosa, I n- \Vht'll p l aeed in the t u b the washb o ard w i l l  devices an.� used, one on the car for catching 

I n qll i.ry No. � !J 5 4 . - ftor ma chines for making 
dian Ty. The invention relates t o  an elevato r l ie  close to the opera t o l'.  The centra l trougtl the mail-bag suspended neal' the traek, and wooden butter dishe�� with solid plate and wire end. 
in which buckets are employed o n  a traveling caURes the water and suds to flood tb(� clothes the other p laced neal' the track for catching W ANTEn� En ergeUc sales man to travel,  wit h  ex 
belt.  Aprons are employed on each side o f  b e t t e r  a n d  d r a i n s  the wat e l' away from the the mail-bag suspended on the e3.r .  'Fhe de 4 perience in 8el1in� steel ctlstmgs. G i v e  age, experience 
the buckets to prevent particles of stone o r  sides. vices a r e  so constl"Ucted that the moment a and references. Address Castings Box 773, New York. 
other materi a l  from falling between them and 

SC RA PER .-D . E o  PREWl'O" and W .  H. AT- bag is brought into engagement with the I n q ui r y  N o . 23 5 5 . - For parties to manufacture an 
th�:;�

t
�N G AND LO WE H I NG A Pl'AltA'l' l " �  :�I"��:;,_���c�:�:��' a;�le 

a��'a��rs 
e:��ti�:�� ���n ��;�p��� at�:gs, :�;� ��:.p;�:��nt:':le��:� : as

,�:�:::�
i
:e�:I�:i��::��e���u m ents, Autograph Let-

�"'OR M I N E S  OR rrHE L I K E.-D. DAVYJ 8hef� At the same time the gripping mechanislu l ers, .J ourna]s, Prints, Washington Portraits, Early 
and quickly clean pigs' feet, pigs' heads and w i l l  automatically tUl"ll to l\ position parall e l A m erican Il lustrated Magazine·s. Correspon dence Soli-fi

,
e ld, England,. rrhe invention l'e l a t�s . to (;on- like articles, without requiring subse(IUent clted. Address C. A .  M. Box 773. New York. tmuously- runnmg apparatus for rmsmg and I trimming with the knife and without dange r  w i t h  the track. 

\" oonsocket . I lI q u i r y  N o .  2 3 ii 6 . - For makers of smail motors lowering i n  mines. and the imp rovements ai m '  of cutting the article.  
' 

F L I E R . - J .  J. M C O S KER, " H. and dynamos. 
to allow longer pauses to be made by the 1. Tbe flier is so ar ranged that i t  i s  much W A N TE D-Sales :ll m ,  energetic, to travel.  with suffi-
cages at the top and botto m  landing stages, , �H?T FJ .-:-W. L .  MC CABE, Tacoma, . Wash. casier and cheaper to construct than those cient ex perience to solicit orders for hi!<h class forg
for the purpose o f  affording more time for Thl£ InventIOn. relates to m:an� for dehve�'lng heretofore used and may be driven at a high ings. G ive age. experience and references. Address 
loading and unl oading without interr�pting &(oods by gravity along an �ncl med chute m�o speed so as to wind the yarn rapidly and per- �'orgings, Box ;73, New Y ork. 
the movement of the chains and their driving the hold of the vesse l,  and alms to l:egulate :lie fect ly.  I n q u h'y N o .  :J 3 5 7 . -For m akers of gasoline en-
gear. The cages are suspended from slings descent o� the goods, so .as �o aV�ld . dropp l�g 

M ET HO D  0 1,'  F I L L I ;\[ G PIUD � ER V I<>  
gines. 

at tached to the chains. O n  reaching a land- the� rapldly do ,:� the m c l llle.  1'hls . end I S  � Se d for ew and com plete cat ·,logue of Qci entiflc 
ing point, ' each cage i s  set down and detached attamed by provldmg brake-boa rds which run ��;��

e
� '-:;:�� 

t
�:�9��

e 
��� 

fi
�'

ed 
���N�

he
P:�

l
i�d and oth:� B()O�: for sale by Munn &

'
co .• 3tH B;OadWay. 

from tbe s l i ng by which i t  was brought to that longitudin.ally along. the chute and may' . be Xew York. �'ree on application . 
d th d d d f f t portion of the foodst u ff .  They are then sub-

point, and after remaining there at rest, presse .WI a�y eSlre . .  egree o .  orce agallls 
while the c hains trave l a dis tance equal to the article which IS s l Ldmg along the bottom merged in an air-tight compartment fi l led w ith 

that between two consecutive s l ings. the c age of the chute. the liquid which is to fo rn. part of the pre-
serve. An ai r-pump exhaus t s  the a i r  from the 

is p icked up again by the next succeeding sling Q U I L T I N G FRA �lIc .-Il. F .  �I " ltlu y. C leve·  compartment and the tins,  and the l iquid flows 
of the series,  carried to the next landing point land. N. C .  '1'he quilting frame can be quickly i n t o  the tins a. soon as tlie a i l'  re-enters the 
and there deposited, to be picked up agai n  by adjusted for use. convenient l y  used for quilt- compartment. The hole in the cover i s  then 
the next s l ing. ing, and cOlnpactly folded when not in u�e.  c l osed by a drop of solder.  

T Y P E W R I T FJ R.-J . B. VIDAL, Havana, Cuba.  COMPOSITm MA'1'IDR I A L .-E. C. B E GAN, 
The improvements are made in the keyboard Louisvil le. Ky.  Tbe composite materia l con 
which a i m  to facil itate rapid w riting. 'J'he sists essentially of two layers of veneer c e 
outer keys for each hand are s l ightly higher mented together by a coating of gypsum. 'I'll(' 
than the m iddle key, so that the little finger, material may be bent in tubular form a n d 
thumb and other short digits, can reach the used for columns in the manufacture of furn i
keys with as l ittle effort as the long finger. ture and the like, p l ugs of wood being secu red 
For the fingers that are not much used, and in the ends of the tube, and each plug fo() rmed 
therefore clumsy t o  manipulate, the keys are with a central dowel pin for fastenin" the 
provided on one o r  more sides with L-shaped column in p lace on the p iece of furniture. 
guides. W ASTE - W A T E R  R E C I WTA C L JiJ  A N n  

MAN T L E -'l' R I M M E R.-C .  WAG"ER and W .  D I SC H A RG m - TRAP FO H  I C E  - B O X E S  O H  
WENDTLAND, Ne w  York, N .  Y .  The machine T H m  L I K ill.- J .  J .  H I C KEY, New York, N .  Y .  
comprises a R e t  of knives operating i n  con- 'rhe invention provides a s i m p l e  and pl'aetiea l 
jundion witb a mandrel for trimming t h� means for catching waste-water that eHcapeR 
tubular fa brie,  one set of kn ives being a rranged from the lower portion o f  a n  ice-box.  A hox 
to advance and cut a portion of the fa bric, and l l ke rcceptaele is  held on the lower side of 
then recede a l i t t l e  t o  hold the latter in pesi- the ice-bo x, and a n eRoope p i p" depends from 
tion,  \-vhile the o ther Ret advance and ('ut the the iee-box in to t h i H  l·p ( ·f'pta(' } p .  .\ C l I P  CO\T(' l ':"  
rem aining portion of the fabric.  the end of this escape pipe. which a ffords a 

MACH I N E  FOR l'H E PA R I N G  PAPm R FOR water �ea l to p revent fm1 1  a i r  from cnterin!,: 
STERI�OTYrE MATRICES.-R. M. SEVI!lR�, the ice-box. The witter passQs throUi;h a nip-

F I<J E D-BAG.-G. L. DALE, Ne w  York. N .  Y .  
�[eans are provided in this feed-bag for con
trol lit.g the supply of feed t o  the animal. In 
,he ordinary feed-bag the food. when partly 
consumed, is aggravatingly out of reach of the 
animal.  This causes " series of frantic efforts 
to reach the food, Sl1ch as tossing the head in 
order to catch the food "on the fly," resulting 
in considerable waste. In the improved feed
bag the oats are delivered gradu ally from a 
reservoir.  by valve devices operated by the 
jaws of the animal while feeding. 

," A S Ic L .-C . P. M UFlLLER, Dallas.  'J'exas. 
This ea.el is so arranged that the drawing
hoa l'<I may be read i l y  raised and lowered o r  
� t lwrwise adjusted at 1\' i l l  to suit the con
I'c n  it'nee o f  the a rtist. 

NOTE.-Cop-ies of any of these patents will  be 

furnished by Munn & Co. for ten cents each . . 
Ph.ase state the name of the patentee, tItle of 
the invention, and date of this paper. 

J u q ui t'y N o. 2 3 .'} S  -For an " automat ic e ' ectrical 
counter,)! to be att ached to automatic back-knife turn
iug lathes. 

W A NTED.-So l e  agency, Pacific coast, good article. 
Have capital. Box S5ti. FreBllo, Cal. 

I n q u iry N o .  � 3 a 9 . - �·or a switchboaad and 150 
phones. 

W ANTED,-Good manufacturing firm to represent in 
France or general agency for Europe. A. Schmand . 58 
Rue C harlot. Paris, 

I u q u i r y  N o . 23 6 0 . -For dealers in small perfum
ery bottles. 

Specialty salesman for late up-to·dnte inventions, etc. 
Address A .  W .  Kirkpatrick, Greenev ille.  '1'e11n. 

I n q ui r y  No. 236 1 . - �'or makers of small water 
m otors �B to % h. p. 

I n q u i r y  N o. 23�'�.-1,'nr manu facturers o f  cn�t
ings with drawings fOi: ;;asoune engines for automobi l e  
purposes. 

I n q u h'Y N o . 2 3 6 3 . -For mal:p-rs o f  cushion tires 
of H4 x 36 inches diam eter. 

I n q u i t'Y No. 2364.-For m akers cf wheels for 
automobiles. 

I n q u i r y  No. � 3 6 :i . - For m anufacturers of round 
lap cotton presses. 

l ll q ll i ry No. 236ti.�lfor m anufactu rers of indur. 
ated fiber. 

I n q u i ry N 9 .  �36" . - �'()r m a n ufacturers o f  the 
\V i nget c.lip corners for d esk pads. 

I n quiry N o . �368.-(i�or m a kers of machines for 
spl ittlllg turkey wmg feathers in two. 

I n q u i ry No. �369.-For makers of button�making 
machinery. 
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lSee note at end of list about copies of these patents. 

Adding machine, A. Hoch . . . . . . . . . . . . . . • • . •  
.\uurl'ssing macbine, M. P. KenDa . . . . . . • • . •  

.\.dhesivt', \V. A. HalL . . . . . . . . . . . . . . . . . . .  . 
ALijuSlalJlc staud fOl' winors. tnbles, etc., 

I I. ;\. Seymourc . . . . . . . . . . . . . . . . . . . . . .  . 

Ail' conducting pipe, Ii'. Line . . . . . . . . . . • • . .  
.\.iL· vent, A. Roescb . . . . . . . . . . . . . . . . • • • • • • •  
Alloys. making, E. Keller . . . . . . . . . . . • • • . • •  

A..midooxybellzyl compound and making same, 
lDicbellgrull & Demeler . . . . . . . . . . . • • • •  

A.musement device, G. C. Tilyou, reissue . • .  
Animal trap, G. Brown . . . . . . . . . . . . . . . . . .  . 
Antislipping device, T. P. II'armel' . . . . . . . . • •  

.. \.tomizing' apparatus, \Y. A. Bll l"tOIl . . . . . • • .  

AutoUlobile driving gear, P. Steinbauer . . . • • .  

.\wniug, O. Lt. Olson . . . . . . . . . . . . . . . . . . . . • •  

Balls, manufacture of playing, i'" H.  Rich-
ards . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . • .  

696,173 
696,054 
695,926 

695,951 
696,059 
695,948 
696,244 

696,020 
1 1,977 

695,905 
696,322 
696, 158 
696,210 
696,3.8 

696,352 
696, 182 
696, 189 

Scientific ADlerican APRIL 5, 1902• 
"Star" Foot an4 Electric sWltch, N. Marshall . . . . . . . .  696, 179, 696,180 ...;"������������������������. , •

. Power Electrical Circuits, device for cloSing and 1D- ":"U -. Screw Cutting telTupting, S. Glelzes . . . . . . . . . . . . . . . . . .  696,169 � O I L--S M E L  T E R--M I N ES " 
Automatic L th Electrical connector, G. B. Thomas . . . . . . . . .  696,213 � Dividend-Paying Mining. 011 and " 

���dS a es �:����:�:l �l���lg�ng� :�:���: 1. sW:�t��e� �g:��� 
� 

Smelter Stocks. Listed and " 
FOR FINE, ACCUDATE WORK 

Electrical press, O. Kammerer . . . . . . . . . . . . . .  696,053 � Vnlisted, our Specialty. � .. Electrode envelop, battery, E. A. Sperry . . . . .  696,209 i� DOUGLAS, LACEY & CO. i ... · .· Electrode, secondary battery, A. H. Balo-
E1ev�

I
���s" �'u"to'm�tic 'sl�'ck 'c�bie '''t�'p 'm"oh: 696, 157 Bankers & Brokers, Fiscal Agents, . .  

anlsm for power, G.  E. Anderson . . . . . . .  696,221 1I1embers N. Y. Consolidated Stock Exchange. . .  

Send for Catalogue B. 
SEN PC", FALLS MFG. CO. 

695 Water Street, 
Seneca Falls. N. Y • •  U. S. A. �E NGINE.&'FOO"'J MACHINE. �HOP O u T F" IT� . I TOOLS AND SUPPLlES,';:"l!"' ATHEs. �[BASlIAN lA,Hl CO 1�?���'::���I·.;r 

F.1I11>sograpb, A. K Hotchkiss . . . . . . . . . . . . . .  696,046 !. 66 B R OADWAY & 1 7  NEW ST . • N E W  YORK. " End gate, C. l!'. Hupfer . . . . . . . . . . . . . . . . . . . .  696,340 • Booklets giving our successful pl!l� �or realizing the large � Engines, electric igniter for gns, V. G. Ap-
. •  Intere�t Dud protlu, of iegltllnate mining, oil and '" 

pIc . . . . . . . . . . . . . . . • . . • • • . . . .  : . . . . . . . . . .  696,2f � • 8!nelter in\'t!8tments, sub. bl:mks, full particuitlrS, etc., �eut W' 
Engines, electric igniting device for explo- IlL tree 0 1 1  Ilppllentloll. fl,i 
Engi�:��: �i ?to�f1�;· ��d' 'mi�;'; : to;: ��i)�'r: 

696
,
::\)7 I �€E;E;€€€E;E;E;E;E;€E;E;E;E;€E;E;€€€E;€E:· I Can Sel l  Your  Farm 

or other r�al estate for caSh, no matter where located 
Send deSCription and selling price and learn my wonder ... 
fully successful plan. W. M. OSTRANDER 
l'orth Amenoan Building. Philadelphia. Pa. ' 

The " Wolveri ne " Three 
Cyli nder Gasoline Ma· 
rine Engine.  
The only re\-ersing and self· 
starting g:LSoline engint: on 
the Illarket.. Lightest engine 
for the power Luilt.. Pmcti4 
cally no vibration. AbsOlute. 
ly saft:. Single, double and 
triple marillt: :md stationary 
motors from §( to 30 H. P. 
W O L V E R I N E  

Page & Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  696, 187 
ARMSTRONG'S No. 0 THREADING MACHI N E  Engines, sparking Igniter for explosive gas, 

I,'. A. Seltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,201 Can be attacbed to bench or post. Envelop, duplex, A. B. Cowles . . . . . . . . . . . . . .  696,225 DesilO!ned for tbreadio,z the 
Evaporator, C. L. \Vi lcox . . . . . . . . . . . . . . . . . .  696,154 smaller sizes of pipe iron 0" 
Explosive engine, revolving cylinder, J. D. brass, also bolts. Has two speeds·, 

Mcli'arlund, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,2Gl ' one Jar pipe � to 1 inch i the 
Expressing press, W. H. SIlver . . . . . . . . . . . . . .  696,204 other for pipe 1� to 2 inches 
Extension table_, self contained, F'. E. Allell . .  695,992 inclusive. Uses tbe regular 
II'a 11 , electric, \V . .  1. H. Jones . . . . . . . . . . . . . . .  696,052 Armstron� adjustable dies. Oth-
Fan turntable, motol', N. M. Powell . . . . . . . .  696, 191 er at.tractive features. Send for 
li'iLUcet, N. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . .  696,1.35 PHJ'tlCul�rs. The Arm strong 
Faucet connection, W. 1. i" ieldillg . . . . . . . . . .  696,230 11lfg. Co., l� Centre Street, 
Faucet, measuring, "Y. Goebel . . . . . . . . . . . . . .  690,327 I New York. Bridgeport. COD D.' 
Feed rolls, C. W. H. Blood . . . . . . . . . . . . . . . . .  696,307 1 -

Fence wire tightener, R. A. \Viutcrs . . . . . . . .  696,291 � 
l�:�il� ��:i���i. e��·E.
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: : : :  �gg'�b8 MaJ:fn S!ly·���es��1·sr:nt1��\re�ired t : ' ---llanubox stHY, S. Muudbcim . . . . . • . • . . • • • . .  

HeHn st'paratol', l'i1lmore & Anderegg . . . • • •  

Hearing for bicycles, etc., spring, II'. L. 
I'oehler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

lied uottum attachment, J. Boey . . . . . . . . . .  . 
l:kd ntil fastener, A. K Jacobsoll . . . . . . . . . .  . 
Uk-yell', U. \V. :smith . . . . . . • . . . . . . . . . . . . . • •  

Bicycle, :..; . E. Browll . . . . . . . . . . . . . . . . . . . . .  . 
Bicycit, gear, cbungeublc, H. F'. Mayncs . . .  . 

llicycle slI l-,purt, }'l. 1 1 .  rl'yler . . . . . . . . . . . . . .  . 
lliacking Idl, shoc, \V. ii'. Huckel . . . . . . . . . .  . 
Hoat, Domillick & Krehs . . . • • . . . . . . . . . . . . . .  

llouliin bolder, O. M. Rolfe . . . . . . . . . . • . . . . .  
BoblJin spindle, 1.'. \Y. Cocker • . . . . . . . . . . . . .  

Boiler, l!.:. Solomiac . . . . . . . • . . . . . . . . . . . . . . . .  

Bolt bolder, H. C. Carter . . . . . . . . . . . . . . . . . .  . 

MOTOR WORKS, 
G rand Rapids. M ic h .  

696, 102 
969,239 
696,374 
695,955 "0 
696,310 ,,� 
696,349 
696 1 52 
m)(i:048 
695,()1 7  
096,082 
69G . 9 1 2  
695,956 
696,006 

F

.

eedlllg devic:� , automatic I)oil .. r, N. Uurtls . .  uuu,226 MORAN FLEXIBLE JOINT .,. 
I!'ile cabinet, D. liJ. Huuter . . . . . . . . . . . . . . . . .  G96

' 
049 pressure. § 

I'iller, A. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  696:241 Moran Flexible Steam Joint Co .. I nc'd,  
I'i rearm, Angell & Bemtsoll . . . . . . . . . . . . . . . .  696 294 H9 3d East St., LOUISVILLE, Ky. 
1'ire(lI'm, O. C. Cullen . . . . . . . . . . . . . . . . . . . . . .  696

'
:lI 8  

Firefll'm, automatic, '1'. M. Thorsell . . . . . . . . .  696: 1. 1 8 1 
Fire door catch, J. 'V. Tripp . . . . . . . . . . . . . . . .  696,2 1 4  
Fire escape, J. W. Schumacher . . . . . . . . . . . . .  696, ]49 
1"lle burness, F. Holbrook . . . . . . . . . . . . . . . . . .  696 1 75 [ 
Fire lighter block, C. Pollard . . . . . . . . . . . . . . .  696:267 
F.il'eplace 01' beal·tb, domestiC, \V. H. Haslam 696,040 
Fish book, B. Edgar . . . . . . . . . . . . . . . . . . . . . . . .  696,0 1 8  I 
Fish hook. trap, G. H. Doering . . . . . . . . . . . . .  696,Ola I 
Flash light cartridge, K. Renllschmidt. . . . . .  696,270 
Float gage, H. P. Tauher . . . . . . . . . . . . . . . . . . .  696,280 I 

MADE $ 1 05 THE FIRST MONTH 
writes FRED. BLODGETT, of N:Y. J. L. 
BARRIOK, of La., writes : "Am making 
$3.00 to $8.00 every day I work." MRS. L. 

:�d�
N
B.�

R
�
O

�.ro
f 

a Ig:,R" 
w
ii.�e�dr��! 

d oi ng likewise. So can you. 
$5.00 to $10.00 daily made pia-
�\�:, ��'::lr:OOd

t
:�rtha

r
:�id�i8�t Hottle, infunt's feeding, II'. R. Graham-

�ooll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bottle, non-refillable, J. M. Sheppard, Jr . . .  . 
Boat tying device, E. S. Cbase . . . . . . . . . . . .  . 

606,328 
696,275 
696,361 

Brace and suspenders, combined, :So \V. Pa t-
terSOIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,075 

Braiding machine, A. B. Diss . . . . . . . . . . . . . .  U96,094 
Brake mechanism, automatic, \V . H. Camp-

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,312 
Brake systcms, automatic rctaining valve fur 

use in automatic ttuid preSSllre, Pa l'solls 
& DcJ'l' . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bl'ick dryer, J. P. B. li'iske . . . . . . . . . . . . . . .  . 
BrUolU uridle, A. P. Longdon . . . . . . . . . . . . . .  . 
llL'ulSill':S, mnking, J. ft'. Mumford . . . . . . . . . . .  . 
Bucklc, dip wa:ste belt, E. R. Lowry . . . . . . .  . 
Building material, M. \V. i\larsdell . . . . . . . . .  . 

096,264 
696,026 
696,375 
U96, 104 
OU5,040 
U96,U62 

UalellduJ', combined week note and day block, 
Hamburger & Bil·kbolz . . . . . . . . . . . . . . . . .  696,098 

{;alllling lievice, 'V. H. II'redericks . . . . . • . . . .  696,031 
Cal' brake, W. J. Stevens . . . • • . . • • . . • . . . . . .  696, 1 1 4  
Uar  dool' lock, C. W. Bootb . . . . . . . . . . . . . . . . .  696,089 
Uur life saving device, street, W. H. Mar-

tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,248 
CUI', mining, J. :McAlistcl' . . . . . . . • • • . . . . . . . .  696,070 
Car, passenger, T. O. Potter . • • • • . • • . . . . . . . .  G96, J OO 
CUI', railway, rroltz & Hil l  . • •  , . • • • • . . . . . . . .  696, J 50 
Oar scat, O. \Y. Dryer . . . • . • . • . . • . . . . . . . . . .  606,U05 
Car side beuring, railwuy, "rands & Corn-

wnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,286 
Car side I)earing, railway, J. C. 'Vands . . . . .  �96,;)85' 
Car side bearing, l'ail\vilY, D. P. Boswortb . .  ti9U,aS8 
Cur uncoupling appliaoce, railwuy, J. Willi-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,386 
Cat· vestibule diapbragm, DOllaldson & 

Scbroyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  695,91 8 
CUI' wheel bearing, Scbaffer & Howurd . . . . .  696,085 
UarlJI�'\\1��Ug .����:� . ��I: .�����
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Cartridge, C. A. Bailey . . . . . . . . . . . . . . . . . . . .  695,096 
Cartridge, Angell & Bel'utson . . . . . . . . . . . . .  696,295 
Curving macbine, automatic, Streich & Ruehs 696,382 
Case. Sec Show Cnse. 
Cascin solution, \V. A. Hall. . . . . . . . . . . . . . .  695,927 
Cash rcgister, T. Carney . . . . . . . . . . . . . . . . . . .  696,224 
Casting cores, machine for making cylindri-

cal G. J. Hoskins . . . . . . . . . . . . . . . . . . . . . .  696,045 
Ceutrifugal machine, J. J.  BeL'l'igun . . . . . . . .  696, 130 
Cbum feeding macbine, F.  E. il'orstcr . . . . . .  695,921 
Cburn, '1\ C. Kitcben . . . . . . . . . . . . . . . . . . . . . .  695,936 
t.>.:burn, C. Higbers . . . . . . . . . . . . . . . . . . . . . . . . . 696,042 
Cigill' bunching lllHclJiHe, 1'. H. F'l'utz . . . . . .  696,232 
Cigarette O t· cigar pocket casc, O. H. Cress· 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cil'cuit breaking device, A. J. Higgs . . . . . .  . 
Cil'cuit closer, time, D. L. Demorest . . . . . . .  . 
Circuit tester, A. de 1,hotinsky . . . . . . . . . . .  . 
Claw bit 1', rl' . Woodbouse . . . . . . . . . . . . . . . . . .  : 

695,914 
696, 1 72 
696,3 1 9  
696, 1 44 
696,292 

Clay conduits, die for making multiple od-
ficeel, W. L. McCnl·" ! .  . . . . . . . . . . . . . . . . .  696,877 

. Clock, elcctric, M. Hoeft . . . . . . . . . . . . . . . . . .  696,238 
Clotb or spollge holder, L. E. Whitaker. 696, 1 25 
Clotbcs dri' !I', T. :\1. Anderson . . . . . . . . . .  696, 1 28 
Clothes banging appal'atus, )1. H. GOI'lIStOIl . 696,234 
Ciutcb, A. E. Vivinus . . . . . . . . . . . . . . . . . . . . . .  696,284 
Coaster bnlkc, etc., C . .  Glovel· . . . . . . . . . . . . . .  696,036 
Cock, waste, Butler & Dailey . . . . . . . . . . . . . .  006,091 
Coin controlled apparatus, B. ft'. Fowlel' . . . .  695,922 
Coin I·ecepta<.:!e safety device, A. C. Rogers . 696, 194 
Coke band ling apparatus, E. N. rrrump . . . . .  69[),970 
Column, built up, W. M. Peurd . . . . . . . . . . . .  696, 188 
Comus, manufacturing celluloid, C. Bensin-

ger, reissue . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Composite IJ1Htcrial, G. Kelly . . . . . .  : . . . . . . .  . 
Con<.:cntI'Htor, B. n'. Traylor . . . . . . . . . . . . . .  . 

Concentrator, J. A. Leilrritter . . . . . . . . . . . . .  . 
Condellser, fnlctiollal, V. Siavicek . . . . . . . . .  . 
Conduit and conductor, P. A. McGeorge . . .  . 
Cousecutive vie\\' appara tus, W. K.·L. Dick4 

son . . . . . . . . . .  . . . . .. . 
Control system, llluitiple, H. \V. Lconard . 
Conveyer, J. Rogel' . .  . . . . . .  
Con
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Conve�'illg :l IllMratus, O. B. Stillmall . . . . . . .  . 
Cooldug IlI-,paratus, portable, J. \Vidmer . . .  . 
COI)pel·, hurdenillg, C. Renstrom . . . . . . . . . . .  . 
Corn lJindcl' packer ul'ms, mcans for pre-

1 1 ,976 
696,343 
6!l5,969 
an6,OG8 
696,206 
696,072 

6n5,0 I G  
696,247 
696,273 

695,957 
69G, 1 ] 5  
695,079 
696,2il 

venting clogging of, J. E. Shuw . . . . . . . .  600,20:3 
COI'set, A. I,. Dcckel· . . . . . . . . . . . . . . . . . . . . . . . OU6,227 
COttUIi cboppcr, A. D. Ezzell .  . . . . . . . . . . . . . .  6!J6, :321 
COttUII cboPllel', R. f,'. Lowrey . . . . . . . . . . . . . .  6D6,:t48 
Counlt'r, C'lectrically actuated, H. Hollerith . .  605,fl33 
Ura tc 01' box, E. E . •  10hnstoll . . . . . . . . . . . . . . . .  G!)G, 2.J:1 
Culinary IIrtlcle, A .  N. St-onedabl . . . . . . . . . . . .  OUG.278 
Currellt Iimitillg devicl', S. L. G. Knox . . . .  G!JU,055 
Curl'l'lIt motor, alternating', B. G. L:llluUle . . .  G95,!)�8 
Currents, illstnlllleut for indicating tbe . pbal:H' :.IlId frCflul'ncy I·clatiolls of altel'-

IUlting, I" . Conrall . . . . . . . . . . . . . . .  605,91 3 
(;ul'taill Hxturf', C. J<;. Bam· . . . . . . . . . . . . . . . . .  696,a03 
CUI·tldn poll', Eo S. StrOIIlf}vist. . . . . . . . . . . . . 696,270 

6;:�:� �,I"I�:�ll\b�����r·E�··S���e��I��I � � : : : : : : : : : :  &�g,gg6 
UCll tai clIgiuc guurd attachment, I. N. WiU- ' 

iums . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . • . .  

l)l'ntnl gagC', C. R. VanderpooL . . • • . • • • • . . . .  

DisinfectHnt, A. W. Nelson . . . . . . . . . . . • • • . . .  

Display cllbinet, A. L. Johnson . . . . . . . . • • . . .  

Display ruck for hats, R. C. 'raggart . . • • . . .  

1 >001' check, W. H. 'raylor . . . . . . . . . . . . . . . . .  . 
Door closet' and check, F. A. Winslow . . . . . .  . 
Door hangcr, A. S. Hook . . . . . . . . . . . . . . . . . .  . 
Draft equnlizer, H. Hendricks . . . . . . . . . . . . .  . 
Dra f� rigging a ttacbment, tandem, 1\ L. Mc-h_een . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
nnlft tube. double stream, F. D. Green . . . .  . 
Drier. See Brick Dl'ier. 
I h'ol) light, J. Gardner . . . . . . . . . . . . . . . . . . . .  . 
Dumb wfliter. H. A. PooL . . . . . . . . . . . . . . . .  . 
D.nlHmo spools, connector fol', H. G. Reist . .  
I�aslo�eltng�l:!o�
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��: . ?: Egg opener, H. S. Dotts . . . . . . . . . . . . . . . . . . .  . 

606.�fi4 
696.2(;8 
696,080 

Electric current generating 811<:1 distl'ibutiwr 
system, alternating, B. G. Lnmme . . . . .  � 695,na7 

Elp('tl'ic motol' controller, I�. [l'. 011 tton . . . . . .  G!)�.0 1 7  
Electric 1H'{'ssul'e und current, nppnrut11S fol' 

Indicating and recording, W. Tbomsoll . .  G"\), 117 

Flout' from sweet potntoes, making, E. 1 
Straus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,088 1 

Fluid pressure engine, C. Robinson . . . . . . . . . .  695 947 
}-"lui� reservoil's� S:lf�ty device for usc in UIl- _ '  

ver, nicke l ,  etc. Enormous de-�;�it��o':e� f�:e�h you FREE. 
'0. GRAY 8; (lO., Plating Works, A MiamI. lUdg., CIDeiooail, o. 

The Perfect ion of Pipe 
is admitted to be reached when our 

No. 9% PIPE T H READING 

Th d· lilli', J. 1'. I i>1 I d)< . . . . . . . . . . . . . . . . . . . . . . .  69;),929 rea Ing Folding and wrapping machillc, S. Elliott . . .  696,021 I �"",,",. . . . . . . . . . . .  ' " . . . 
Forging b?l"seshoe nalls, etc., machiue Cor, l l .  dI�'T07'7������������������· 
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. . . . . . . . . . . . .  695,984 i" STEEL DUMP ... & "' £.  �. 
.,IA C H INE Furnace, J. 'Vard . . . . . . . . . . . . . . . . . . . . . . . . . .  695,975 b.A. .ICi., W 

ll'urnace charging mechanism, bInst, D. " is used. As a hand machine it is tbe 
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Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690, 1 29 " Furnaces, Circulating watcr through the twy- • tion. One valuable feature is. that it 
bas no arbitrary lead screw fol' deter
mining style or pitch of thread to be Ful"l�I��r��
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I'umiture, upholstered, G. 1'. Wullcn . . . . . . . .  6!)6:2!)� � TURNTABLES � cu
trK.,iifi'ii£Ea:t.a�tjl;eG. CO. 

Game, 1,'. F. '"ssel· . . . . . . . . . . . . . . . . . . . . . . . . . .  6n5,919 iri '" Game o�· otber bourd fold ing support, H. B. � and all i �01 C IlI·tiss St., Toledo, Ohio. 
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ARE YOU GOING TO BUILD ') GllI'ment banger, B. l� . Cure" . .  . . . . . . . . . .  6!J6, OO5 .a W 
• Gl1 I"m�nt stretcbol', W. J. GI:otenhuis . . . . .  0!J5,n24 m \Ii 

If so, you wallt the best and most Gnnnent SUPPOI'WI' clasp, S. S. Singel· . . . . . . . 696,205 � ART H U R  KO PPEL , " 
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, < b  Ing acetylene, P .  Willcmllln . . . . . . . . .  096,219 ft\ Dept. P, 66·68 Broad St. .  New York. .., 
In zero IVeatlier to summer tempera- GIIS ".eneJ"atol·, IIcetylene, M . .  T. Erl' . . . . .  606,229 '�eE:€€€E;E;€€eE;€E;E;eL:E;€€€E;E;E;€e!'" ���y ���i���H;y��h

f€��;�����l\�! Gus lIghter, electJ"lc, C. A. E. Reubel . . . . . .  696, 1 08 
� 

would like to have you investigate Gns or vnpor bUl'ner, H. H. Lytle . . . . . . . . . . .  696,061 
it before deciding. Our booklet Gas proportioning and mixing apparatus, H. 
lZiving full pnrticulars with patrons} Pettibone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696, 107 
printed testimonials, sent free. Gasket, J. W .  McAuliffe . . . • • • . • . . . . . . . . . . . .  696, 1 8;} 

VAl'1()E HOlLER W o n KS, Gate. Seen 1'11<1 Gate. 
13 Fay Street, Genevn. :K . Y. Gatc, J. R. CIllrk . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gate, J. T. Newdigate . . . . . . . . . . . . . . . . . . . .  . 

���e ! ���lo�Rser�i��b�eT�rY S�l�� r-----
engine th�Ul the "' E B E R J U N IOR 
a :!� I-I .  P. engint' suitable for grindin-. 
feed, pumping water, shelling corn, e 
&c., or for running bus. pres�8, 
churns, bUkhers' machinery, t;.heep 
shearing machines. etc. Complete 

Gear, speed changing, B. M. Vl'urd et al . . .  . 
Girth, R. L. Owens . . . . . . . . . . . . . . . . . . . . . . .  . 
Ghlss and making same, urt, G. E. Corller . .  
Glass In sbapes, means for preSSing, perfOrat-

696, 1 63 
696,250 
696,285 
696,259 
696,392 

wilh water and gasoline l.'l.IlkS and 

C�!�ss�ilf-I:���·b:lf!:1::���6'e;I�: 
One operalin� v:1h-e. 650 1 bs. 
\Veber Gn� ..(:; GU1!!ollnc 

En&t'lnc Co. 
Box 11 1-1 a, -],ansas City, Mo. 

ing, and cutting, A . •  T. Nash . . . . . . . . . . . .  696,254 
Glass working macbine, 1. "'. Colburn . . . . . .  696,007 
Glass ,vorkiug mucbine, 1. W. Colburn . . . . . .  696,008 
Gold dredgers, auxiliary cutter fOl', R. I-I .  
GOltg:n,et#.wllreRICh�'rd"'. '. '.'.'. '. '. '. '. '. '. ·. ·. ·. ·. ·. ·. '. : 

696,078 

Golf ball, E. Kempsball . . .  696,365 to 6!J6,367, �g�:��g 
Golf balls, manufacture of, F. H. Ricbnrds .  696,354 
Golf balls, manufnctul'e of, E. Kempsball . . .  696,368 
Grain binder deck, I. 'Trolley . . . . . . . . . . . . . . .  696,1 51 
Grain or seed separating device, Hill & 

Bro,Yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
GreeL.house vulley gutter, E. Hlppard . . . . .  . 
Grinding machine, C. R. Gabrlel . . . . . . . . . . .  . 
Gun, automatic, Benet & Mercie . . . . . . . . . . .  . 
GUll, breecb loading, Meigs & Hammar . . . .  . 
Gun carriage 01' mOllnt, Meigs & Stout . . . . .  . 
GuJt�. ��S��
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Backling machine. M. young . . . . . . . . . . . . .  . 
Hull' dryer, J. i';". "'arnet· . . . . . . . . . . . . . . . . .  . 

Harness attacbment, J. F. McCormick . . . . . .  . 

K E RO S ENE �:�:��:��::: ��i.�', � .. i:' lo��"���': : : : : : : : : : : : :  

696,336 
696,043 
696,034 
696,306 
696,063 
696,064 

696,087 
696 , 1 27 
696, 122 
696,071 
696,262 
696,347 

Harvesting machlue, gl'aill binding, W. N . 
and GAS Engine 

Whitely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696, 126 
Hay macblne, E. J. Slough . . . . . . . . . . . . . . . . .  696,207 

burns K E R 0 S E N  E 
Henting apparntlls, sola I', M. de la Garza . . . 696,326 

cheaperand saferthanR'aso- Heating appliance, electrical. Bachmann & 
line. Automatic, Simple, re- Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695,995 
liable No electrIC buttery Heating systems, valve device for steam, 
orftameused. Perfect "egu- SerJ'elI & Donnelly . . . . . . . . . . . . . . . . . . . . .  696,202 
1atlOll. Belted or directly Heels and soles, mnchine for inserting pro-
coupled to dynamo for elec- ; tectors In sboe, A. G. WIlliams . . . . . . . .  696 289 
tric lighting, cbarginlZ stor- Hinge, C. B. ii'oster . . . . . . . . . . . . . . . .  696,027, 696:028 age battel'1p.s, pumping llnd Hinge, door, C. H. Foster . . . . . . . . . . . . . . . . . .  696,029 

A. �nETZ Hoof trimmer, H. HlIll'stickler . . . . . . . . . . . . .  696,1 77 
all power pll .... oses. I I lOlsting system, E. Y. Moorc . . . . . . . . . . . . . .  696, 1 8 1  

128·138 l\'loTl' ST., Nx; YORJ<. �6��
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A warded Golt! "ledal Pan-American EXllOsi- . Hose nozzle, F. Holbrook . . . . . . . . . . . . . . . . . .  : 696: 1 74 
tlon. BlIlfalo, 1 90 1 .  ' H.vdl·8ulIc pl"ess, F. Dab ! .  . . . . . . . . . . . . . . . . . .  696,010 

I N DUCT I O N  
C O  I LS for experi-
ments in X rays and 
other electrical work. 

Ice blocks, apPSI"Htus for lllUllufacturing, G. 
F. Buckingham . . . . . . . . . . . . . . . . . . . . . . . .  695,907 

Icc holder, cl'lIshC'd, J. S. Cullen . . . . . . . . . . . .  696, ] 62 
Igniter, C. C. & E. A. Riotte . . . . . . . . . . . . . . .  696, 1 47 
Inclined eleva tal', J. W. Reno . . . . . . . . . . . . . .  696, 1 93 
I nking l1bbon spools, box fOI", M. H. Chal)l n .  696,132 
T roning macbine, D. H. Benjamin . . . . . . . . . .  695,901 
.Tar covel' and fastener, H. H. Stevens . . . . . .  696, 1 1 3  
Ki ln for burning bl'icks, etc., E .  C .  Brice . . . .  695,904 
Knee joint or binge cOllnectloll, G. W. Green-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,235 

E. S. R IT C H I E  & SONS,  BROOKLINE. M ASS. [(nl��va��l .. .  �
uttln

.
g

.
hlly: . .  

cnl��, 
. .  �

tc.: . .  '.': .. . �: all" GataloOlte Free. 

696,050 
696, 2 1 8  
605.961 
695,!l85 
696,380 MACHIN[ WORK W ANT[O 

Have your M odels o f  EUllillCS, etc., -made and small 
1l1�lChillC Wor� done in a thoroughly equipped ma
chme shop. EstullRtes cheel'fu Ily given. 

H .  BA ltTOL BRAZIER, 
Engineoer and 1Ibchinist, �lanufacturer o f  Gasoline Vehicles, 

1811-18-15 FItzwater Street. Phlludelpl.la, Pa. 

Lnlwllng mach inC", "'bitehul'st & V\'ild . . . . .  . 
Lllcing stud or hook, J. D. Stircklel· . . . . . . .  . 
Lllmp, "r. R. "'illson . . . . . . . . . . . . . . . . . . . . .  . 
Lnmn, electriC �lo\YC'J', H. N. Pott('I' . . . . . . .  . 
LUlnp hf'utf>J' wirf ' support nlld mnking sHme, 
Lam�

l
,
e
��1

1
��;1(J�8C�{t.

P
J�1��

· ·&· G I:i's�i : : : : : : : : :  
G95,!l46 
696, 100 
696,261 Lamp Socket. illcHnciesc('nt, 1 1 .  'r. Paistt" . . . .  

Lamps conn('ctNI in s('ri('�, SYStf"Ul of distri-
bution foJ' (')C'ctl'ic, M. C: Bf'f"he . . . . . . . .  695,900 

Lamps, ('('movable hCiltf'r fol' electric, M. 'V. 

t�rt��:·�� . 't:�i
:
l; ����l�I�� : :  : : : : : : : : : : :  : : : 

Lust. C. B. l{osters . . . . . . . . . . . . . . . . . . . . . . .  . 
La tclJ, C. P. Hownrd . . . . . . . . . . . . . . . . . . . . . .  . 

695,928 
696,044 
696.2 1 5  
6flG.246 
690, 1 76 

Lathl:' for turning it'l'eguhu' fOl'lllS, W. L. 
Oole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,093 

Luthe wOI'k, mllltiple gagf' fOI', E. J. Bowers 696,309 
Lens cutting mAchine, G.- 'V. lI'owle . . . . . . . . .  696, 1(';8 
Lens drilling mnciline, W. Rowker, et a1 . . . .  695,902 

��i{,l�
ril

M;cg p�:ct:�l�er.
L. Wilhelm . . . . . . . . . .  695,980 

Liquid bolder, fountain, M. Pfeifer . . . . . . . . .  695,945 
Liquor from diffusion vessels, drawing off 

Hnd mf'3Slll'lng, K .  Sedlaczek . . . . . . . . . . . .  696,200 
Lock cJ"lind�I·. El. H. Mix . . . . . . . . . . . . . . . . . . .  696,067 
Locomotivp, S. M. Vanclaln . . . . . . . . . . . . . . . .  696 2R3 
Locomotiv(" nsh pan, Toltz & Lipschutz . . . . .  6n5;n68 
floom heddle, C. F. Roper . . . . . . . . . . . . . . . . . .  696.084 
Loom loosf' r(\('d motion. A. B. Taplin . . . . . . .  6!J6,2 1 2  
LoOm WHl'p beam support, narrow ware, F. B. 

Wilkins . . . . . . . . . . . . . . . . . .  695,983 
Loom W3rl) stop motIon, nu rl'o\� ·,��·r�; 'F:  'n:  

Wilkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  695,!l81 
Loom. weft stop motion, narrow ware, F. B. WilklllS . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . •  635,98:: 

(Continued on p<lAJe $47) 

THE E O U ITABLE SOCIETY, Dept. No_ 29 
1 20 Broadway, New Y o rk. 

Please send me information regarding 
an Endowment for S . . . . . . . . . . . . . . . . . .  if issued 
to a man 

. . . .. . . . . . . . years of age. 

Nanle . . . . . . . . • • . . . • . . . . . . • • . . . . . . . . . . . • . . • • • • ••. 

Address._ . .  _ _ _ _ _ _ _  • • • • • • • •  _ _  ._ . ...... . . . . . ... .  . 
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H Y P N O T I S M  
Contrf)/:S H u m a n  Desti ny. 

It is the scie?"", "f fate. It has set the whole 
world thinkin�. You can lllaster it at your 
own nonle and exert a strange and powerful 
influenc� ov�r whomsoever you will; without 
their knovr�ed�e. If you want to experIence 
the weird faSCInation of being able to control 
the mind 01 any l:uman being. send for a copy 

of ou r free book entitled Learn " 'J'lle PhlJoso) lly 
of Pe rsonal I n" 
fl u e nce." It can· 

to be a tains the secret. pri-. vate methods of the 
King of all Hyp-

H Y P n ot." st nottsts, Dr. X. 
La Motte Sage. 
He tells you plalll-F R E E

ly how to use hypnotism 
to accol1lpltsh any pur
pose you have ill Inll1d. 

He tells you how to hypnotize people hy mere
ly looking at them ; no one can reslst you. 
He tells you how to use It to make your busi
ness successful ;  how to win the friendship of 
those you admire. The book has created a 
tremendous sensation. It contains the most 
startlin� disclosures of the real secrets of 
HypnotIsm and Personal Magnetis111 ever 
made. Dr. Sage has determillerl the public 
shall have the benefit of what he learned 
about this lllysteriOtls, mighty power after 
years of ceaseless toil. If you want a copy 
of this remarkable book, write for it DOW
I t  Is absolutely free. Adrlress, 

Nel-v York I nstit u te of Science, 
Dept. PT IS Rochest er, Nel-v York. 

5 1 250 TO 53600 ���!�:�: 
FOR RS-BOTH MEN It. WOMEN 

At e or traveling. Let U8 
Our Puritan Water 

wonderful . 
seller-big 

-",nOrrIlOU' 

ill,r�N�E��W PLAN AND OFFER. 
HARR ISON M'PG CO. , 12 Harrison Bldg •• CI.nclnnali. O. 

100% MORE LIG HT 
in usefu1 directions without addition
al cost by using tbe world renowned 

SHELBY .. USEFUL LIGHT." 
100 tests bave demonstrated conclusively 
that our lamp will diffuse more useful 
�ahn

t
y 
f
3�ni;rif ��:ti���� ��tu���i�n 

e
�:

nt. 
other make. rrhe best way to prove our statement is to try the lamp. Write us for prices and particulars. 
S H ELBY ELECT R I C  CO.,  1 00 Fish St. ,  Shelby,O. 

Complete line, ranging 
from our New Friction 
Disk Drill for light work 
to 42-inch Back Geared, 
Self Feed Drill • • • . 

<!It <!It 
S E N D  FOR CATALOG U E  

A N D  PRICES 
<!It <!It 

W. F, & JOHN BARNES CO. 
Established 1879. 

1999 Ruby Street, 
nOOKl<'Onn, ILL 

Queen Transits and Levels 
H igh G rade I n struments with the Latest I m provements. 
160 page En- 240 page Matb-

. g i n e� r i u g I THE QUEEN I ematical Cata-
Catalogue on l o g u e  on ap-
application. plicatiou. 
E N G I N EERS' AND D RAFTS M E N ' S  SUPPLIES. 

QUEEN  & CO OPtical and Scientifl" 
., Iustrulneut WOl·ks. 

59 Filth Ave., New York. 1 0 1 0  Chestnut St.. Ph i la.  

TRADE MARK 
REGISTERED 

WATERP9 DDF 

LIQUID P����lR 
Heals Cuts. Abrasions Hang

Nails. Chapped and Spl it Lips 
o r  Fingers, Burns,  Blisters, 

etc. I nstantly Rel ieves 
C h i l b lains, Frosted Ears, 

Stings of I nsects. Chaf-
ed or Bl istered Feet, 

Cal lous Spots, etc. 
A cD.'\t1ng on the sensitive parts will protect the feet from being chafed or blistered by new or heavy shoes. Applied with a brush nnd Immediately dries, forminp: a tough, trauspart'nt, colorless waterproof coating. 

Looms, appliance tor beating up the weft In, 
Panltschek & Herold . . . . . . . . . . . . . . . . .  . . 

Lubricating apparatus, W. J. Rulf . . • . . . . . . .  
Mail bag crane, C. J. Noruvall . . . . . . . . . . . .  . 
Mantle materials, machine for saturating, O. 

696.263 
696.197 
696.257 

Wiederholtl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696.357 
Mantle support. J. F. W. Jost. • . . . . . . . . . . . . .  696.178 
Massage app.ll'atus, electric, It'. B. 'rurck . . . .  695,971 
Massaging instrument, H. E. Law . . . . . . . . . .  696,345 
Masse-culte purifying apparatus, 1\1. Wein-

rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696.217 
Match safe and cigar !igbter, unitury. O. B. 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696.337 
Metal fouuding. J. Gllson . . . . . . . . . . . . . . . . . .  696.035 Metal working apparatus, electric, G. D. 

Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696.004 
Metals, producing, G. H. CIa mer . . . . . . . . . • • .  696,092 
Mixing or spraying device, C. O. & iI. A. 

Riotte . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  696.146 
Musical instrument, W. G. SpiegeL . . .  J • • • • •  695,958 
Musical instrument keyboard playing at-

tachment. E. S. Votey . . . . . . . . . . . . . . . .  696.216 
Neckwear. S. Fleisch . . . . . . . . . . . . . . . . . . . . . . .  696.363 
Needle. tape. E. B. Noyes . . . . . . . . . . . . . . . . . •  696. 185 
Needle tempering apparatus. J. Funken . . . . . 696.033 
Nozzle, blast. J. S. Thurman . . . . . • . . . . . . . . . .  695.967 
Nut lock, H. J. Mertz . . . . . . . . . . . . . . . . . . . . . .  695,941 
Nut lock. A. T. Wilson . . . . . . . . . . . . . . . . . . . . . 696.29() 
Nut lock, J. C. Culbertson . . . . . . . . . . . . . . . . . . 696.316 
Oll can. Wall & Moore . . . . . . . . . . . . . . . . . . . . . 696.384 
011 quenching al)pal·atus. M. E. Donally . . . . . 696.014 
Optometer. E. W. Beebe . . . . . . . . . . . . . . . . . . . .  695.998 

I pac���: l'::e�.
i�l� . .  � t.t.a.C.b.���.t� . ��.

t
��� �

i
.C.' . .  �: 696, ] ]  1 

Paint dip for wheels, J. H. �'i1son . . . . . . . . . .  695,986 

I Paint dipping tank, Ie. B. Upton . . . . . . . . . . . . . 696.282 
Painting apparatus, E. GrilL . . . . . . . . . . . . . . .  696,331 
Puper. C. S. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . .  696. 1 3 1  
Paper feeding machine, F .  Schilz . . . . . . . . . . .  696,381 
Paper roll, J. Sinclair . . . . . . . . . . . . . . . • . . • . . .  696,276 

I �����g�·��t\c \)i��,���l
ede�eio'Pi;"g: ' E'iche;1� 696.281 

gl'un & Demeler . . . . . . . . . . . . . . . . . . . . . . . .  696.019 
Photographs, device f(lr grouping, G. G. Rod-

=n . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Piano hammer voicing device, H. E. 11'inney . 
Pie lifter, E. R. 'I'homas . . . . . . . . . . . . . . . . . .  . 
Pile fabric, woven, T. B. Dornan . . . . . . . . . .  . 
Pipe joint, E. F. Osborne . . . . . . . . . . . . . . . . .  . 
Pipe joint lock. E. Tyden . . . . . . . . . . . . . . . .  . .  
Pipe Ot' main, W. S. Corbin . . .  _ . . . • • . . . . . . . .  

Pipe wrench, W� D. Huntoon . . . . . . . . . . . . . .  . 
Plane, H. Richnrdd . . . . . . . . . . . . . . . 0 • • • • • • • • •  

696.272 
6D6.025 
695.966 
606.015 
696. 106 
696.383 
696.31 6 
696.339 
696.081 

Planing machine knife grinding attachment, 
B. Heywood . . . . . . . . . . . . . . . . . . . . . . . . . . . 695.931 

Playing ball. F. H. Richards . . . . . . . . . . . . . . . .  696. 351 
Plow. J. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . .  695.95U 
Plow. C. K. Johnson . . . . . . . . . . . . . . . . . . . . . . .  696.242 
Plow, W. F. Nabours . . . . . . . . . . . . . . . . . . . . . . . 696,253 
Plow, gang, H. Bryan . . . . . . . . . . . . . . . . . . . . . . 696,389 
Plow jointel·. H. Tl·aegel· . . . . . . . . . . . . . . . . . . .  696.370 
Plow wheel, J. Buchanan . . . . . . . . . . . . . . .  0 • •  695,906 
Pneumatic despatch tube system, rr. Bemis . .  696,305 
Pneumatic motor, J. \V. Birkenstock. 0 • • • • •  696,387 
Potato bug gatherer, M. Ortenblad . . . . . . . . . .  696,258 
Power, transmitting, J. H. Barnard . . . . . . . . . 696,301 
Precious metals- from their ores, cyanid pro-

cess of extracting, E. Schilz . . . . . . . . . . . .  696,274 
Press. See Electrical Press. 
Press box, G. W. Zodel' . . . . . . . . . . . . . . . . . . . .  605,090 
Printed impressions may be taken, block or 

base for holding plates from which, S. 
M. Wea thedy . . . . . . . . . . . . . . . . . . . . . . . . .  69G,977 

Printers' rollers, machine for cleaning, S. 
Crump . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . .  696. 1 34 

Printing bars, machine for pl'oducing, E. V. 
Beals . .  0 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Printing press, C. G. )fol'timer . . . . . . . . . . . .  . 
Pulp refining engine, G. A. Clark . . . . . . . . . .  . 
Pump ail' chamber, Sponseller & Fenno . . . . .  . 
Pumping jack, 'r. W. Hullinger . . . . . . . . . . .  . 
Punching and eyeleting machine, E. B. 

696.360 
696. 1 45 
696.314 
696.277 
696.338 

Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696.2 1 1  
Putty. H. J .  Rosevelt . . . . . . . . . . . . . . . . . . . . . .  696. 1 48 
Quicksilver separating and continuous ore 

furnace. C. Fltzgemld . . . . . . . . . . . . . . . . .  696.R23 
Radiator or heating stove, hot ,vater, J. VV. E\vart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway cattle guard, '''filTen & Altare . . . .  . 
Railway crOSSing, W. R. Macklind . . . . . . . . .  . 
Railway, electric, G. T. Woods . . . . . . . . . . . .  . 
Railway, electric, E. W. Farnham . . 696,023, 
Railway switch, electrically controlled, R. V. 

696.090 
696. 1 53 
696: :376 
695.988 
696.024 

Cheatham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696.313 
Railways or vehicles, controller for electriC, 

J. C. Henry . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rake attachment, borse, M. Jewell . . . . . . . .  . 
Ram, D. J. Morgan . . . . . . . . . . . . . . . . . . . . . .  . .  
Refrigerating chamber, J. Crabtree . . . . . . . . .  . 
Rein guard, G. W. Hinman . . . . . . . . . . . . . . .  . 
Resins, oils, 01' fats, l'e-fining, F. Ariedter . . .  . 
Revolving indicator, J. "V. Cap . . . . . . . . . . . .  . 
Rheostat for use in electric motor circuits, 

696.237 
695,935 
696.068 
696 . 1 3H 
695.932 
696.222 
695.90S 

automatically controlled, H. L. Miller . .  696,065 
Roll. G. A. Gerdtzen . . . . . . . . . . . . . . . . . . . . . . .  696. 138 
Roller screell, M. F. Hutchison . . . . . . . . . . . .  696,�73 
Roof joint, C. A. Granton . . . . . . . . . . . . . . . . . .  696, l H9 
Rotury engine, .J . H. Houseman . . . . . . . . . . . .  696,0-17 
Rotary steam engine, F. G. Kennedy . . . . . . . .  690,245 
Sash. metal window, H. C. Smith . . . . . . . . . .  696. 1 10 
Sasb, revolving window, A. vVeingael'tner . . . (}90,287 
Sash stop and fastener. J. O·Donnell . . . . . . . .  696.073 
Saw adapted especially for felling trees and 

cutting them up, A. Perez . . . . . . . . . . . . . .  696.265 
Sawing machine, W. W. & F. N. ']�I'evol' . . . .  696, 1 1 9  
Scale pivot bearing, G .  A .  N. ""ahlen . . . . . .  695.f)7:� 
Screen. E. J. McCarty . . . . . . . . . . . . . . . . . . . . . .  696. 2[;0 
Seal. snap, E. J. Bl'Ooks . . . . . . . . . . . .  696,002, 696.00;; 
Secondal'y batter.\'. R. H. Hassler . . . . . . . . . .  696, 1 71 
Seeder. W. H. Smith . . . . . . . . . . . . . . . . . . . . . . .  696.356 
Sewing machine cloth pressel', Dimond & 

Dial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696.012 
Sewing machine, eyele-t, "T. U. & J. R. U. 

l\'Iol'ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sewing machine feed mf'chanism, W. Grothe 
Sewing machine gage, E. F. 'I'm'nel' . . . . . . .  . 
Sewing maC:lil1e plaiting apparatus, F. L. 

l{oehlel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sewing machine take-up, Dial & Dimond . . .  . 
Shackle, emel'gency, E. Ii'. Diamond . . . . . . . .  . Shade bracket, adjustable, R. Chamberlin . .  . 
Shade guide for shude l'ollers, window, fl. P. 

Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shafting Sil fety device, W. 1��l'a ncis . . . . . . . .  . 

696.069 
696.0:l9 
095,972 

696. 101 
695.915 
69G. I �6 
696.R90 

696.037 
695.92:1 
696,�59 Steel metal cOl'rugiltlng muchinf', T. Bailey . .  

Sbeet metal, machine for dovetail corrugat-
ing. T. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . .  696.358 

Sheets from .J. pile, apparatus for lifting off. 
and removing, 1. Orloff . . . . . . . . .  : . . . . . . . 

Ship. J. K. Leedy . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sboe, H. P. Fouqup . . . . . . . . . . . . . . . . . . . . . . .  . 
Show case, M:. A. Heimann . . . . . . . . . . . . . . . .  . 
Sbow case, A. Reinle . . . . . . . . . . . . . . . . . . . . . .  . 

696 . 1 86 
696. 10:1 
696.010 
(;96. 0 4 1  
696.269 

Sidewalk covering or protector, W. A. 
Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696 . 1 99 

Siftel', asb, W. T. Lamm . . . . . . . . . . . . . . . . . . .  696,050 
Signaling and circuit controlling apparatus, 

elf'ctric, T. J. Zoeller . . . . . . . . . . . . . . . . . . .  605,901 
Signaling apoaratus, H. H. GI'f'nf('1 1 . . . .  696,:�30 
Signaling apparatus, electric, F. B. Hpl'zog, 

696. 1 40. 696.372 
Signalphone, nutomlltic gravity, E. E. Salis-

�ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Skiascope, K. A. Mott . . . . . . . . . . . . . . . . . . . . .  . 
Spraying device, C. E. Lnnstl'um . . . . . . . . . . .  . 
Stage PU l'pOSPS, property quadruped for, A. 

696. 1 98 
696.�50 
696.057 

Braatz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6fi5.903 
Stand pipe. C. Gulland . . . . . . . . . . . . . . . . . . . . . .  695,925 
Starch and 7.ein, obtaining, H. Wulkan . . . . . . 696, 1 56 
Steam hoilel'. G. Raissle . . . . . . . . . . . . . . . . . . . .  696.079 

SPORTSMEN, �l��� �o���:;'P.C·d�p��i · ste�';" '';;1;';'; . �;. ' �tb�;' 
696.240 

GOLFERS, Etc. Stea�lP�".;�e�';ti�,·g ";,���,��:gtoe'�·te�· '';�d ' s�p�� 695,989 

ratol' for. J. Angell . . . . . . . . . . . . . . . . . . . .  696. 296 
Steam generator, H. P. J. Earnsbaw . . . . . . . .  696, 1 fl5 
Steamer and inhaler, combined face, H. C. 

Karpenstein . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,342 
Stone grinding and polishing machine, I. N. 

Rogel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696. 195 
EACH. Storage apparatus, Piez & Beaumont . . . . . . . .  696,266 

Pocket S ize - - I OC. ����:��
p
���

. 
p�����1t��

t
�i·iP;ing·a�g

b
,;;���ti�g 

696.086 

(Size of lllustmtion) weal', T. P. Farmer . . . . . . . . . . . . • . . . . . . .  696,362 
Surgical dressinA'. H. P. Weidig . . . . . . . . . . . .  696.123 
Suspenders, �f. Barnett . . . . . . . . . . . . . . . . . . . . . 695.899 
Suspenders. S. W. Pa tterson . . . . . . . . . . . . . . . 696.076 

2 OZ.  Bottles - " 50c. Sus.pension clasp, M. Rubin . . . . . . . . . . . . . . . . . 696. 1 96 

At 
_ .

(for Su�eonsand Hospitals) 1 ���T�g6e�·te;·a��I��e�t���ke�·: '1�: 'p��li��T; : : : :  ���:��g 
the �rugg lst� . or we WIll mall .a packa�e any- Telegraph poles, macbine for sbaping cross where III the UUlted States on recelpt of pnce. I urms of, W. D. Neville . . . . . . . . . . . . . . . . . 696,255 

DOUGLAS M F G .  CO.,  Dept. 60, 107  Fulton St.,  New York (Continued. on page 248) 

�ra��������� � I � The MAN and the HOUR I time 

Elgin Watch � 
Punctuality' s watch word IS Elgz'n. I 

I Worn everywhere; sold everywhere; if .1 guaranteed by the world's greatest i1 

I 
watch factory. Booklet mailed free. I f, ELGIN NATIONAL WATCH CO I, � ELGIN, ILLINOI5.

· ' 

� ����������� 
THIS INCUBA 

wllsnaroed Sure Ilu.teh by " who were usingit. ThEir YI:-arsof Ihousaods of poultry raisers jUl'ltifies the name. 
oue can ruo it, be::ause It TllDS itself. Any one can own i t, because the price is right. Incubator and reo 
��!�sg�:(��no�ft�:ofntfoDr������:e��,�:�.I} o� ���!�8 nearest office. 
Sur. Hatcb Incubator Co.,Clay C.n(�r,N.b., or Columbus,O. 

11 would roSf you more III.n .LlIM .bo« 14 .dded logether 10 ICirn telegr.phy tile old w.y. 

TM OMNIGRAPH lelChe$ you pcTfeclly In tl'lc &honu' lime .1 • loul COSI 01 14. 
TRANSMITTER, Key .nd Sounlkr. Cornplctc. An EJ:pcn Opc,..,or wldl you .11 
Ihe lime. Clrcul •• Free. THE OMNIGRAptl MRi CO .. Ocpt.it2,lQ Cortlandt Sa:, New YOIt.. 

MEMORY TRAINING 
New Practical Sytem for Developing and Perfecting the 

Memory Discovered by an Indiana Student= Business 

Man. Is Rapidly Becoming the Wonder of 

Twentieth Century Progress. 

Needed by All, Possessed by So Few, a Good Reliable Memory 

Is the Key to Success. Anywhere, Everywhere the 

Person Having the Best Memory Rises to the Top. 

PAJ(Tfcl1LAJ(S FJ(EE TO ALL WHO WJ(fTE. 

D. F. Urbahns. 

li'''or years the world has been waiting for someone to discover a system of memory trainin� which mig-bt be 
of actual benefit. Not a tbeoretical method requiring 
months or years of bard study. but a l'limple practical 
syetem which accomplisbps tbe .most in tbe least time. 
1t has remained for Mr. D. F. Ul'bahns, a student busi
ness man of Fort Wayne. Ind., to bring out sucb a sys
tem. It is so easy that eVen a chlld cannot fail to under
stand. It is 80 plain and attractive that one can hardly 
belp becoming interested in it, and above all it is so in-
��
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would be the result. Let the reader recall his or ber 
own experience ; has there ever been a time in your: 
life when you 10.3t money by forgetting a set of figures 
�; ��r���T�� ���:;;!��7!�e !?h�cb

o
�o�

v
ti[o��S:i����

e
�e 

remember? Did your friends ever do you an injury by 
forgetting you when you should have been remembered) 

Did you ever forget anything which, remembered, would 
have been valuable to you in any way ? 1'bese are 
Questions worthy of careful thought, and when one 
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what need is tbere to hesitate ? Any bank, business 
bonse or minister of tbe Gospel in Fort Wayne will be 
iliad to tell what they know of Mr. Urbahu.. His in
tegrity and honesty of purpose is unquestioned. Be is 
prepared to fUrnish plenty of evidence as to the value 
of his method among those who have used it, and it 
does seem that anyone wbo feels the need of a better 
memory cannot dO a wiser thing tban to investigate 
���
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and address to 1\1 r. D. F. lfrbabns, 1� Bass :filoCk, Fort 
Wayne. Indiana. find the full information and particu
lars will be fOl'warded to you free by return mail. 

Kesders are requested to write without delay. 



T H E 
K h o t a l 

Kerosene Stove 
i s  a gas range for city or 
country bomes, small, 
compact and powl.3rful ;  
burns without sllloke. 
soot, or smell j genel'ates 
its own gas from kero
sene ; economical in ftl'st 
cost and mai nrenance. 
Prices from !f3.75, Up
wal'ds. Hend for cata
logue. 

BURNER COMPANY, 

1 92 Fulton Street, New York City. 

THE  OR IG INAL AND  GENU INE  
, 

: . : 
Rubber Goods. Perfectly imi. 
tate linell. A re durable und 
keep white. '!1bey �o to all 
parts of tlJO Globe. 'Vrite for 
Cat.alog. \¥ e w a n  t Agents 
everywbere. Ai'f'd only by 
W i ndsor Coilar & C u ff Co.,  

�.v���'� 
TUBULA R 

D RI V I NG LAMP. 
1 '1' i s  tbe o n l y  perfect nne. 
] '1' wiH not blow 01' jar out. 
I�� f�ri\Se

a
a�11��l

r
gi��\�:�th

t. 

I '!' ���;�V8 the light straight 
abead frOID 200 to 300 ft. 

IT hurns kerosene, i: Send jor book. ( fo·ee). 
R. E. D I ETZ CO .. 60 Laight St ree�:, 

� :'�m��
.
k . , 

ftfentwn. this papC')' and (Jet SPeci� 
�- �_ST_A_B_LI_S H_E_D_l_B_4_0_. ________ __ 

HARD.W A RE 
SPEC I A L  TIES 

Contract Manufacturers 
Difficu It Parts or 
Finished Articles 

� UNION !lIFG. & S PECIA LTY CO. 

506-508 Genesee St., Uuffulo, N .  Y .  
Search Lights, Electric G a s  Lightel's, 

A utoJllohile Lightel'S. 

P u s h  t h e  
U plate " or lev
er, it lights. 
For all uses 
where candles. 

'- � . .  ?{fl N'EW ST,�NDARD ii' \ 
. -

�na��:rg��·: nii Electric Seal'chligbt. --

by mail or express prepaid. Extra batteries, 35 cents. 

LOCOlliobile ll.ud G;:lS Stove LightCl'. 
Money makers for bright people. Agents wanted. 

WIll. ROCHE, InventOJ' alld Sole )11' ... , 
4� Vesey Street, N e w  York, N. Y .  

F O R  L I G H T  A N D  M E D I U M  WORK 
this n e w  I t  inch 

'-. B. F. BARNES 
Upright DJ'ill i s  t h e  best tool made. 

Substantial. W("11 buUt. up to date. The 
driving power i s  strong and pOfitive--tbe 
�Tl�-���R ��g� g�Xl�i����

e
t�

a
�:i�l�t�P���:rt= "'Ih.J ..... _ing matter on l'eque£lt.  

B. F. BAR N E S  COMPANY, Rockford, III. 

Howard Two and Four Cycle 
MARINE 

AND 
AUTOMOBILE 

M OTORS 
Write for Cat. 

Grant Ferris Co. 
'rroy, N. Y. 

A TRUSCOTT BOAT 
Simple, Safe, Reliable, Speedy. 

Rui It either cabined or open i n  sizes from 16 to 100 feet 
in length. }i'or catalog giving full information write 

Tr\iscoH JJoat ' M.fg. CO., 
S T .  J US E P H ,  llI I C H .  

GERE GASOLINE. ENGINES --""T=F'T'''i'[[llliifl SIMPlUT BOAT fN6fNf6 MADE 
" CABIN··'OPEN B OATS :er tNGINf CA,5T1NG�. BOAT ,..AAMC,5 "'5 _ GEO.N.GERt VA,"TLAVNCHWk •. 

Nfw CA T FOR -4 STAMPS 6RAND RAPIOS.MICNIGAN. 

Scientific AInericat'\ 

'rclephollP 8C'ledillg' rit.'v i(.I(', 'v. D. 'Vn tktn:5 . ,  695,!)76 
'.rele�I����"l'o�;·sl.

c
_n:: . ,:.I,t�t
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.� �l���, 
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�� . :.� nnG, 1 0 1  

'.I'f'lprlJollf'S, c t  ( ' . ,  :Hlj I I:-:ln hie slIpporl [01', \Y. 
E. Blodgett . . . . . . . . .  . . .  O�U, 1'60 

Testing tl'unsiu('('11i Rllh:-:t�I1C('S by colors, in· 
Sll'UIlIC'llt fOI',  J .  I.'. UI':.WC" • •  , . , . , '  

'l'hi l l  cOllpling", U, 1 1 . Fcrna ld , . . .  , . .  
'l�h l'C'ading toul, �J . E. liuincs . . .  , . .  " . .  " . .  
'I'in :l i l t !  Ii.'nd u: -dds, making, C .  S. LOln a x , . .  
'l'ipping" t a l Jlt', I ) ]'OI':-:llnllt & (, I a l'\;: . , .  
'l'ire construction, J .  C .  Cole , . . . . . . . .  . 
'l'j l't' ('ut l i ll,!! mold, \\'Iwcler & l�rl'Ull'1 
'.1'0/):1("(:0 :-:uwkillg" dpvjC'(', A, I,l'h l a l l � .  
Tooth, :1I'tifif-ia I ,  :\1.  \\- . l-l ollillg"S\\'ol"t h ,  
Top, :-:pillni ll)!", .-r. ,I . J It 'lIl1ess.'" , . . .  , , . , , 
Tu,\' , O. I I. ,la IllPs . . . . . . . . . . .  . 
'J\I," 1 ' lIgillP, ,J. l,'. ('ol/Jll 'r. . . . .  . • . . . . . .  , , . 
'l'r;\ I..'I '  l':II'I'it'J', U. I l aITl' I I .  . . ,  . . .  , . .  , , ' Tripod, t:IIlU'I';1, ll. Furestt'r . . . . .  . 
'I'rol ll''\", ('Ie�tl'it-, C. I,: ,  :-;mi til . � .  _ . _ . .  , . , , . .  , 
TI'ollt,.'- whl'pi n'tai llt'I', .\" n. HarluII . . . . . .  , 
'1'1'0\\"( '1 .  pl;J�tl'rill,l!, I ' .  :-;_ . :'\1 i 111'1" . . . • .  , . . •  , 
'J'wl't'zl'r�, "";1 tdlllln lit'I" ' :-:, C . . \ ,  HH::<SL' l t . , 
'l'Y PCWl"itl 'I', \\". El'win . . . . . . .  , . .  . 
'J.',H)CWl' i i. ('l'. 'l'hoIIl PSOIl &, HI'{'\-:t '!' , 
'r,Vpewl'iti llg- I1l:1�hilll'" It_ Ht'!;"l'r .  _ . . . .  , . . .  " ,  
'l'.'"l)CWI'i t i ll,l! mHehillt ',  F'l'lht'l & U a h l'ieisoll . .  
'I'.,·pewl'itin.a: uHl�hilie adding altachrnf"lIt,  .\. 

IioC'h . . . . . . .  . . ,  . , , . .  
Valve a i t ·  CtH;biUII, ,J. \" . Ur(>g':tl' . .  , 
\-n I VI', "iStl}�l,  A. Spt'IlCC'I' . " . .  " . . .  
V a l ve, safety, J I'; . OSll:H'I', . . .  , . .  
V�t1\'t.', stl':li�ht fu l l w:!,\", S. J ,  Studer. 
\'ault, hurial, C.  A. Rt'C'd . . . . . . . . . .  . .  

6U6,�7 j 
1JO[),�20 
6iJti,290 
6%,03D 
6D6, 164 
OD6,39] 
(j!J(j, 1 24 
(;!)IJ,;H6 
O!JU.OflO 
O!,:), f):�O 
/i!)O,Ur-.l 
( i !Hi,:nr. 
(j!)!),:::;J2 
(i!)�i, 1 G7 
li!m,! ););� 
(i!'5,�J!)7 
(j!Hi,IH.i1j 
I l! H ;':W2 
OUO. I G6 
U�lti, :{04 
uH5,G!)Q 
GOG, 1 37 

GDG, I 4 1  
GOO,009 
G�IO,208 
0�)O,074 

ggg:�g� 

PAINT that PLfASfS 
b y  it!' pcr'::nanent beaut y and wonderful 
d Ul'ubility, as welJ 38 its •. preserving" " pro
pert.ieH 011 w_od or metal i s  

Dixon's SiIi(d·Gr aphite Paint 
J .. asts four times as long as otber paints 
and always looks well. us it never f3de�. 
NOIl-poisonotlls, no bad 0(101', causes no colic 
or cramps in workmen. Color cards free. 

J OSEPH n I X ON CItUCI B I.E CO. 

J ersey City, N. J .  \-pliic:it' hl'ak<" .J , H .  1'ickin g" . " . .  , . .  , 
Ychick' hnil�l', safety, L. II .  Bl'l:it . 
Vehicl..- fl'amc, P. J I .  \Vhilt· , . ,  . .  " . .  , . . . , . .  
VchiCIf", motor, F, A ,  �raldrnl l ,  . .  , . .  , . "  . . .  . 

W)6,077 I unn, 1 G9 �:::§:�:::�':§::::::�:::::::':§::::::�:::�':§::::::�( 
090,288 _ 

Vchicll',  motor, R. M, Iluntf"I' , . , . , ' , . "  . . .  , ' Vehicle I'llHlling got'ar, motor, 1', 1\., :-;t(,I'I1 . .  , 
VehiclC'  tOP:$. meallS fol' l 'aiiO;illg" or lowcring", 

D .  EI\V�1l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vchiclc wbeel, 'V. F. l\lasten:i . .  " . . . . .  _ . . .  . 
Vendillg" IlHlcbi1lP, :lHtomati(', B.  1\ 1 .  Davis . .  . 
Vcssf'l, ;lUtomaticHl I.r propell..-ll multiple h u l l ,  

090, 1 21 
G96, J 43 
6Q5,059 

09G,022 
on6,249 
OD6,0 1 1  

75he 
.T. G ra h a m  . . . . . .  , . "  . . .  _ ,  . .  " . .  , ' . .  " .  

Vic\\' onUit, H . . It, \\-hiting , . ,  . . .  " . . . . . .  , 
"hl�OIl hux, 11_ \\', I i t · I IS01l . , , . . . . . .  , . . .  , . .  , , 
�;l,Ig-OIl 1II':II.:e, C.  [I. G u l l n ,  . . . . . .  , . .  , ' , . . .  , .  
'Ya l l  IH'otC'cting device, Ta,\"lor & Tulm�lH , . _  
"i:l1'll stop motion mt.. 'chanislll, C. F'. Rop("I· . .  
'Yash illg maC'iline, A ,  A .  ( 'asl l ' l' "  . .  695,900, 
'''fishill,l! I.nachilll") uearing, A. A. Caslcr . , . .  , 
"'atpl' �Ios('t vnlvc, A, G. i\lexandc r , . _ _  , . .  , 
'�'C'uthel' strip, F, E. A llen , . . . . .  " . . .  , . .  , . .  
\Veathcl' strip, B. F. Higgins . .  , . "  . .  " . . .  , .  
"'el l  drilling and pum)Jing l'igs, lift fOI", M ,  

GD6,Om 
GQii,!H8 
G�)O, 334 
000. 1 70 
6Dr.,965 
G06,083 
605,9 ] 0  
6�)5 , 9 l J  
695,898 
695,093 I 
696,335 

G ROUT 
rl'he fastest steam 
bill climber in tile 
w�rld, as proven in 
tbe Nelson Hill Con· 
test. beating the 
t i m e  of e v e r y  
AmeriCllll madema
cbine Ask for cat- , 
alogueand circulars 

B. i\lc:\la n u s ,  . .  _ . . .  , ' . . .  , .  _ , . . . .  606,252 
"'ells,  SHlid trap for al'teSi:ln 01' drivcn, B. 

F'. Smith , . .  _ . . . . . . .  , . .  " 
"'hcel .  See Fifth "\Vh(>cl. 

605,952 

Wheel, C. L. Ilo!'a c k . . . . . . . . . . . . . . . . . . . .  OD5,D�4 
'VhC'('1 or plIlI<'." ,  J .  )1. Do(lge . 000,320 
�Villdl H i l l  gc:ll', C. S. Beggs . . . . . .  , . .  , OD6,000 
'Vinding mechanism, '1' , p, Brllw I I "  . .  " . . .  , G06,000 
Winllhlss H_nd Cal)Man :tl ll) llJl'�IIIS for driving 

sam(>, :J. R_ A ml J·(>\\·s , , . . . . . .  , . . .  , . ,  _ " . 
,"Vindow oalance, 1,', \V. C. lloettchcl' . . .  , '  _ .  
'Vindow gUHl'd, It, Brunin g" .  . . , , . .  , , . , . .  
'Vil'C' bUI's by elcctrodcposi tioll,  appa l'u t u s  

G95,n9J 
U06, 308 
6%,223 

for the manufactul'c of compoulld, R. D .  
Salluel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,10D 

"-i1'(> cloth, I'(-"('(] fOl' ioollls tor w(,Hving". F. 
S. Gable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696,325 

"'i l'e faslclIl'r, F, �,  :-;JU i L h , {j :}:J,U,)-I 
'Vil'C g-rip, F. T_  l ")agt' . . . . . . . . . .  , . "  . . . . .  , "  606,200 
'Vi l'c I'od strilig-htl'ning' 11l;J Chil i t ' ,  Dc Laval & 

Chisholm . . . . . . . . . . . . . . . . . .  " . .  , . .  , . . .  , OD6,344 
"'ire wt.·� lving mHchinl', 'V, \V , :\,1cCn l l i p "  . .  095,942 
'Vort and yeast �lnd 3pratillg" tht'In, a l>p'11'a-

tus for mi"{ing-, \Vn l l C'l'stl'ill & FrclInd . , .  605,974 
'Vl'apping" macbirw, A. Srcal'lls . . . .  " . .  " . .  , '  690, 1 1 2 
Y�11'n: . ('tc" machine fol' oxidizing, J. W. 

1,1 . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OD6,032 
Yoke, lIeck, J. J. M. Bul'llette . . • •  " • • . • . . . .  OV6,3ll 

DESIGNS. 
Badge, O. Cohen . . . . . • • . . . • • . . • • • • • • • • • . . . • •  �5, 825 
Glass, stem, A. Pick • • . .  , . . • . • • • • • • • • • . . • . . .  35,828 
Knife handle, C. F. Smith . • . . . • • • • • • • .  3G,280, 3G,827 

TRADE MARKS. 
Beer, ale, portcr, and malt extrnct, lager, Du-

luth Brewing & :\,Ialting Co. _ ,  . . . . .  _ , .  37,978 
Bl'cwcrs' grains, d l'iC'd, Li'llrmel'S F'eed COIll-

pany of r\cw J(>rst'y . . . . . . . .  " . . .  " . .  , .  _ ,  37,075 
Brushes, li'lorcnC'c l\lallufactul'ing Co . .  , . . . . . .  37,989 
Cabinets, tooth bl'ur.;1l ;llId powdcl', Ncdo COlll-

pnlJ,Y . .  " . • .  , . . . . •  " . " • • .  " . .  , . • • • • •  , . •  37,99] 
C011ts, ]�H.rC & Einstein . . .  , . . .  , . .  " . .  , . . . .  , . .  37,08(5 
Cocks, valvcs, :lnd spi,l!ots, compression, vVm, 

S. Cooper Brass 'Norks . . . . .  , . .  " .  _ . .  , . . .  37, Q!)5 
Linimcnt, Empil'e Lillimcnt i\j 'f'g Co , .  _ _  , . .  , '  37,!J82 
Malt extract, beer, ale, and porter, Duluth 

Brcwing & Malting Co . . . . . . . . .  " . . . . .  _ ' . 37,977 
Metal, certHin named, RiverSide Metal COID-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,994 
Paint pO'ivdcl', 'V, A. Hall . ,  . . . . . . . . .  '. _ _  " . .  :37 ,993 
Paper substitute, A, Busbnti.' l 1 "  . .  , . .  _ , . ,  . . . . .  :.)7,98-1 
Periodicals, Criterion PubIicntion Co . .  , . . . . . .  37 ,983 
Phonognl pbic langwagc lesson recon1s, Intcr-

national Textbook Co _ " . " . _ "  . .  " . .  " . , 37,985 
Petatoes, Irish and fSWC("t, gustcl'n Shorc of 

Virginia P I'oduce Fh:ch;lllg"I' , . .  , . .  " . .  " . , 37,§74 
Red bone, manow, and mnit e x t ract, Vil'Ol, 

Liulited . . .  " . " . .  , . .  " , . "  . . . . . .  , ,'. , , . ,  
S)]o(>s, Ricbtll'dson Sho(> Co . .  " .  _ , . . . , . . . , . . .  
Suspcnders, A, C. Knothc . . . . . .  , _ _ _  . .  _ . . . .  , . .  
'Tablcts for certain named d i s(,Hscs, A, H. 

:17,976 
;<7,988 
37,D87 

Robins . . . .  , . .  _ , . . . . . .  , , , , , . . . 37 ,D8] 
Washillg machines, E,  H uC'npff"ld " . .  , . .  , . .  , '  �7,092 
Watel', spring, n.. B. llt'ming"\\'I.l,v ,  . . , . .  " . . . .  37, 080 
"'at(>I's, dL'inking-, ChC'IlH1Ilg Spring" \OViiter C o ,  37,979 
v\'ood and compositioll,  articlps madc of enam-

eled, J. C. DOII'd & Co . . . . . . . . . . . . . . . . . . .  37,990 

LABELS. 
"Ann Arbor Patent," for flour, Michigan Mill-

ing' Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n,0;12 
"Boss," for washing machines, C. Dietz. . " . . .  , 0,0-15 
"Celery ChampHg-ne>," for a hl'!vertlgC', Al'teshlll 

�1fg. & Bottling Co . " . "  . .  , , ,  . . . . .  9,035, 9,036 
"400 Coffee, It for coffee, r.  Ne\\' I i  II , , , . !),03-l 
"Maltcd Toast," for H food product, Lamhcl't 

Good I,'ood Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,030 
"i\Jinel'lll Dandruff Cure," fol' dandruff Clll'(>, B. 

& W. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,OJl 
"Nix-e \Vont 'I'cll, It for a brCiith perfume, R. 

A. BI'41chvogcl . .  " ,  . .  _ . . .  , , . . . . . . . . .  , . . . . . 0,038 
"Official Fire I nsurancc B.C'cor(] Watchman's 

I m proved 'rime Detpctol'," for d i a l s  and 
time (]il'E'ctors, R, Kopp . . .  " . " . .  , . .  , . .  , .  9,044 

" Red Tru n k , "  fOl' cigars, C. 1". Spl'inger . . .  fl,OJ7 
"Sapphi!lt' '.foil(lt Crea m , "  fol' toilct cream, Ii', 

W. Petel'son . . . . . . . . . . . . . . . . . . . . . . . . .  0,030 
"Satin-,'kin C J'e;I I l l , "  f�)1' :1 coslll('tic CI'pnrn, A ,  

ft'. \Vood , .  . . , , . , . . . .  , . . n,O-lO 
"Sh:I1Hl fpt t's Fin VOl'S," fUI' fin vflrs, Ii'. P. 

Shnllafclt . . . . . . . .  . .  . . . . . . .  D,OS� 
"Snow QIlt'I.:' Il . "  fol' f101l1', -' l i ehig-all M i llin;:- C o .  0,031 
"The .111.\' ,,'il1i1l l l 1� LthpUllHtiC Plaster," fOT' 

GROUT B R OS., 
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002�w fen. 
Every part made 

in our own factury. 

O range, 

I
��u�u�� 

To Owners of , 
. ' :, 

Gas and Gasoline 
. . Engines, 

. . Automobiles, . 
Launches, Etc. 

! " You can avoid use ot 
batteries and expense � 
of tbeir constnnt re- • 
newals if you have. in � <to their 1)lace an i 

! �a�e!2���'�n��� ! ,"Vnte fol' de!'Ocriptive booklet, containing

, 

tesU· moniuls from well-known makers and owners • of gat" ami gasoline engines, automObi les, ! launches. f'tc, 
� !l10TSIN G- EIt DEVICE M FG. CO. <to 1 4  lllain St. Pendleton, Ind. I ,,�"� 

Sent by mail if your dealer does not supply you 
Will iams' Shaving Stick, • - 2Sc. 
Yankee Shaving Soap, (Round or Square) , 1 0c. 
Luxury Shaving Tablet, - - 25C. 
Swiss Yiolet Shaving Cream, - SOc. 
Williams' Shaving Soap (Barbers'), 6 Round 

Cakes, I Jb., 40c. ExquiSite also for toilet. 
(Trial Size) Williams' ShavIng Tablet for Ze. stamp " "  U " Stick •• Itk U 

7be only firm in tlu world making a rprdally of SHAVING Soaps 
THE J. B. WILLIAMS CO., Glastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 

Siainoff 
has superceded 

SOAP 
for the instant removal from the skin of 

every description of grease, grime or stain 
caused by oUs, inks, berries or:dyes. 

Staluotf is a new preparation, thoroughly 
antiseptic, perfectly harmless to the most 
delicate skin and is fa.r superior to soaps or 
any alkaline preparations. 

It is put t..p like a shaving stick and Is most 
convenient and economical. 

Sold by st.ationer·s, druggists and other dealers at 25c. � sample stick, enough for 
several weeks, wlll be mailed you for lOc.. or 
In retu,'n for the card or businesd address of 
a retail dea�er who is not handling Stalnoif, 
t?gethe!' WIth 150., we will send you it fuU
slZed stick which will outlast SOc, worth of 
soap or any other preparation. 
THB D. M. STEWARD MPa. CO" it 

SOLE MA.NUFACTURERS, 
101 Chambers St., New York-Cltr. ,� 

FACTO�Y ���� ()hattanooar&t 'J'cnn. � ... - .. l 

PATENT FOR. SALE 
ON R.OYALTY. 

A Kettle tqat will not scald the 
�:��e �l�����J

i
�g��v���rl�!�: 

with cold water. Very simple. 
Sells on sigtlt. Furnishes good 
talking points for the local 
merchant. . 

A. P. n. BENNEIt, 
815 Cortlandt St., 

West Hoboken, �. J. 

GAS ENGINE IGNITERS 
for Marine, Statlonary and 
AutomObile enjZines. WIll 
save their cost many times 
over in one year. 

Write for cirCulars. 
The Carl isle & Fi nch Co.,  233 E. CliftOll Ave., Cincinll&ti, O. 

The Deadly Faucet ! 
From it comes the germ·laden 

water carryillg with it all the ele
ments ot' disease, but if you use 

The Berkefeld Filter 

10 D AYS '  TRIAL  
to responS1ble parties. DAUS' TIP TOP ii5��f!;� 

written ortglnal and 50 copIes from typewriter, It ta.�es 
an expert to tell tb e duplicates from the original. 
F E L I X  DAUS D U P L ICATOR CO.,  6 Hanover St.,  New Y o rk 

ARTESIAN 
W(!ils, Oil and Gas Wells drilled 
by C(lntract to any depth froru50 
to 3000 feet. We also manufac-
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same, Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Wri te us stating exactly wbat 
is required and send for illus .. 
trated catalogue. Address c:.:-_�c-=''''"C-,,:_,-,E::::l!lRING AND SUPPLY CO, 

NEW Yur.K, U. 8. A. 

SUBMfRGf piastC'l's, J, \·\, i l l  ill ms. . . . . . .  , . .  _ . . .  0,042 
"W. C, Hughens EI('ctl'ic li'luid," for a medi- ELEVAT ING  - CONVEY ING  'b � 0-(.,. � ��(Q';'""'6 �� � 

M i n i ng M ac h i nes 
E LECTRIC M INE LOCOMOTIVES 

�C�;��e�� IlI�lr�I£��!ll.n ���fs�l:!; 
OdorI7�f:��:lle���e�XI�:;.ill�,,�� , :\11 bemg m prop"lIer and rudtler, Sl.\\'es room 111 boat. Easiest to opemte. runs ill very shallow wnter ; just. the Ihlllg' tor fishing :lnd hunting. WI;: :lIso make four t.ypes of motor gen�r:ltors and three sizes of �a.'W)hlle generators. Catalogue fr�, 

cinc, \Y. C. TIughens. , .  _ ' . . . . . . . . • . . . . . . .  9,043 

PRINTS. 
"The "Ro.'· flnd t h r  FIring Bir:d , "  for a toy Oy-

in" bird, LcxingtO)l Toy Biro Co _ . . . • . • • • • . .  478 

A pl'intf'd copy of thc speCification and (lrnwing
of f ill,\' pnt("llt iJl  the> forf'goin� list, or any pn.tf?llL 
in print i ssued since ]863, will be furnished frOiD 
I b i s  otlic(> fot' ]0 cent�, provided the name antI 
IlUm bel' of the patent deSires nnd the date lt� 

Submerged Electric ��,:�l. Address Munn & Co . . 361 Broadway, 1\.,,-

Motor Co . ,  Box 6, v(>��:r�d��� �:;e�i\h���v���o�� ����d
e

�nb{b�
h

�o��� 1�!!!!!� ______ .!.:M:Il:n�o�m:ln�e�e�,�W:is:c=o�n�s�ln:J 1 goll1g list. For terms and further particulars 
, address Munn & Co., a61 Broadwal, New York. 

. POW E R  COAL D R I L LS 
COAL HANDLING MACHINERY 

POWER TRANSMISSION MACH'Y • � �<I
� 

t>: �' .. � 01> 
COAL WASH ING  MACHINERY 't ": <?c>� ;p�; �

"'" 



APRIL 5, 1902. Scientific American 

R O S E ' S  

Complete Practical Machinist 
19th ],;dition. 

Tbe Complete Pl'acLl.cal ;\Jacbin.i 8� : 1�:J1]bl'u.ci llg' LaPJe 
'"York, Vice \.york. DT'IIlt'l and DI 1 J l l llg, '.1'.11))8 and Dies. 
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'1'oois, etc. By Joshua l:tose. 1\1. E. l llustl: uteci by 39£> 
��!f��b:��iii!���r�

diti
l�'�g,I

'
�

l
�)�����

ged
p;���� T$e2��O� 

By ma i l . free of postage, to any address i n  the world. 
Rose.-MecbaniC�r ttJl?a��ri: ��fi����ught. 330 il. 

lustl'ations. Svo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . $4.00 
Itose.-'1'he SJide-Va] ve Practically Explained. Il IustrJltecl. 121no . . . . . . . . . . . . . . . . . _ . . . . . .  . . . . . .  1.00 
Itose. -Modern Steam.Ellllines. Illustrated by 45.1 

ellgravings. 4to. New ed. revised . . . . . . . . . . . . . . .  6.00 
ltosc.-Steam Boilers. A Practical 'I'reatise on 

BOiler Construction and Examination. 73 iIlus· 
trations. Svo. . . . . . . . . . . . . . . . . . . . . .  2.50 

� Elaborate lllu::t;ra ted Circulars of the above lm1)Orfr all t Bonks wiLL be m,aHed to any one in any pmi of the 1vorld sending his address. arT"e above boo"" sent b)/ mail, "'ee of postage, at the 
publ'ication Pl'ices to any (uld1'es8 tn the 'Iom·la. 

1I'...ir A. catalof!.ue of books on Steam, alluL the Steam,-Enoine, Mechanics, Machi'ncl'Y, �fr.tch'ihtists' 1;York, 'Pool·}'fak· 
ina, etc., sent by mail to any address. 

HEN RY CAREY BA I lt J) & CO., 
I N DUSTHIAL PUBLISHERS. BOOI,{SELI .. EIlS & 1l\lPOLl.TERS 

8 1 0  Walnut St., Pbillulelpbia Pa., U. S. A .  

E LECTRICAL E N G I N E ER I N G  
TA U G H T  B Y  MAIL .  

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

TRICAL ENGINEER ? "  
We to:9.ch Eleclrical Engineering, ElectriC Llghtill�, 

Electdc Rallways, Mechanicsl Engineerlog, Stes.Dl EIlJei. 
nel:!ril1Je, i\ lechanical Drawing, at �our hOIllf' by 1l111Ii, �i�i

��(,tl'I!II£IC� �)E�Gi�,.!���,ol Nl�'l�l�i,rUT E, 
Dept. A, 240-242 \V. 28d St. N cw York. 

YOUR PAY can be increased more 
quickly by us than by any 
9ne else if �ou will study 

. 111 some Of yuur spare 
time. We'll belp you ieal'n wbat you need and give you 
the best books free to study from, wbile giving you a 
chance to 
EARN M O R E  WHILE LEAR N I N G  
COUl'ses in Electricul, lllcchuuiCll.l, SteRn. Rnd 
f.:;!! 1l�illfll�:.el�IUe1'a_IRII;���: lIi'us11!'�8s��tl��:�: 
}'U,I)by, J OUl'URlisllI, lloold{cel)iug, etc. 

\Vrite for free catalogue 6, with full purticuJars. 
T H E  CONSO L I DATED S C H OOLS. 1 56 f ilth Ave., N. Y .  
Complete nnd Aecurnte I nformution 011 nil Subjcch of 
llltcrc�t to the EXI)ortlug i\Inllul'ncturcr or .Men,hunt. 

foreign Trdde Re�uirements 
A Reference Volume Issuen Anuually (witb quarterly 

supplements) giving thorougbly trl.lsLwl}rtby illfonna
tion on the fol1owiug important subjects : 

TRADE CONDITIONS OF T H E  WORLD. 
Conclitions in each of the important commercial 

countries affecting the sale of every article of export, 
compiled from tbe reporr,s of local representatives, also 
tlJe tuture prospects of each market. 

C O M M ERCIAL LAWS. 
A digest of the important commercial laws of each 

country of direct interest to the manufacturer 01' ex-
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tions of foreign corporatIOns, etc. 
CREDIT CUSTOMS. 

In this section are given, in  detail, descriptiolls o f  the 
business metllods prevailing i.n each country, with valu
able information regarding tbe important question of 
casb or credit sales. 

PATENT AND TRADE MARK LAWS. 
A comprehensive digest (If the patellt and trade mark 

laws of every country, treating especially of the u.rgent 
need for more trade mark treaties between foreign 
countries and the United :;tatea. 

TRAVE L I N G  SAL E S M E N .  FOREfG N AGE NCIES 
AND AOVE R T I S I NG ABROAD. 

Directions by expert authorities as to the best 
metbods of conducting business in foreign markets. 

TRANS PORTATION FAC I LI T I E S .  
In this section wiU be found 1). com I>lete description of 

the tran�portation facilities of every foreign country of 
commercial importance, includin� ocean routes, inland 
waterways and railroads. 

ENCYCLO PE DIA OF C O M M E R C fAL CITIES.  
ba�l

i
:�,ngo�.�i: 6¥c

��g�: Egf,
ul�t

J��aiy.
ril1CiPal industries, 

M I SCELLANEOUS I N FOR MAT I O N .  
In this section wil l b e  found such important anct con

venient information as fOreign' post.al I't:gutation:s. 
foreign moneys, and weights alld measures. with tlJe 
American equivalents, insurance, consular invoices, etc, 

W. \.vOOJ)V I LLE ltOC R f J J L J., ICormer COlD
mis�ioner to Chi11iL. says : .. In my opinion ),ol.lr book, 
• �'oreiflll 'l'rade Hequil'ements,' is absolutely lI1valuable 
to the manufacturer 01' mercbant deSiring information 
I'egaruing foreign trade." 

No t e s  
and Querles. 

ITI :" 'l'S TO C U R R "SI'ON DENTS. 
Names and Address must accompany all letters or 

110 a t tt 'l l l iol l "'ill h(' l)aid tbereto. This is for 
Ollt' i ll (Ol'ln.l l inli allli Hot fol' f)lIhlication. 

References t, )  f01'1111' 1' :utich.·g 01' answers should give 
datt' of papPI' HIIU I>age or number of qut>stion. 

Inquiries lIot HI IS\\'l"l'PU ill l'l'ason�lble time should be 
l'l'peatcd : COI'l't'spunlil'lIts will heur i l l  mind t h a t  
s o m e  allSWl'rs I'l'ql l i l'(' n o t  a l ittle research, a n o ,  
though \" C clHIt 'a nIl' to l'C'ply to n II either by 
letter or in tbis department, each mllst take 
his tUl'n, J::$uyers wishing to purchase any urticle not adver
tised in our columns wi l l  be furnished witb 
addresses of bOllscs manufacturing- or ctlnying 
tbe same. 

SpeCial Written Information on matters of personal 
rather thall general intcrest cannot be expectC'd 
without I'f 'lllunel'ation. 

Scientific American Supplements I'cferr('d to may be 
had a t  ttl(' OlliCf'. Pricc 10 cents each. 

Books referl'cd to promptly supplied on receipt of 
price. 

Minerals sent fol' f"xamination sbould be distinctly 
marked or labeled. 

( 8576 ) C. F. C. ask s :  1. A r e  lantern 

s l ides ( which are IHinted by contact) more 

sensi ti ve to the l ight thau carbon velox '! For 
i nstance, a plate that pri n ted a good clear 
picture on ca rboo velox i n 15 seconds, be i ng 
held 1 2  i nches from a la rge size house lam p, 
wou ld a lantern sl ide take longer Or ShOI'Lei' 
t ime to I H i n t  i t '! A. Lantern s l ide plates are 

a l ways slow plates, much less sens i t ive t han 
o l'd imll'Y plates, A longer exposu L'e is " e
qu i red . 2. l. I a ve you a S U PPLEMENT te l l i l lg 

how to make Ian tern s l ides ', A, We cau send 

you " Photo- l\ I i n i a t l i re Lan tern Sl ides," price 
twenty-five cents, and E l mendorf's " l Iow to 

�Iake and Color Lantern S l ides," price $1 I;y 
mai l . We can end you S U PPLE"E"T 483, 51 7 ,  
7 2 4 ,  1062, 1 082, o n  s l ide making, for ten cents 
eacb, 3 ,  A lso , how to make a lantern s l i de 

camera for making s l ides from 4 x [) negat ives '? 
A .  S U PPLE )"''' 'L' 6:lG t e l l s  bow to make a bel
lows for a canlera to take 4 x 5 nega t i ves, a n d  

i n  E l mendorf's boo I ;  t here is a chapter o n  

worki ng with a camel'3 i n  sl ide making, .1-
Is the,.e a magic lantern made which takes 
standard s l ides and burns o i l  for tbe I iglft 'f  
[ s  tbis done, a n d  are tbe pietu I'es clear wilcu 
t h ,.own on the se L'een ') A. �es, Tbe pictu,.es 
cannot be enlarged more til an fOUL' feet in d i 

ameter w i t h  o i l  l a m p s  s i n c e  tbe I igbt becoml's 
so faint by d iffusing i t  over so laege a screen. 

( 8577)  G. W. H. asks : How can I 
connect the w i L'es on the ca,.bon element of an 
open c i rcu it, home-made battery wb i c h  I h ave ', 
I use sal ammoniac . They work fiue for about 
two weel{s, when r have to renew connections 

u n  the carbon. It seems tbe fluid ,.ises w i tldn 

tbe carbon and cO''I'odes the w i ,'e. Have tried 

pa,.atfine and also rubber on tbe outside, but 

to n o  al'a i l .  The carbons a,.e arc-light pcn

cils, well u p  out of tbe fl u i d .  A. Dip tbe tops 

of tbe clean and d l'y ca,.bons into mel ted pal" 
affine t i l l  tbey are satmated witb the par
affine as far as the su rface of the l iqu id, so 

that the sal atnmoniac cannot c l i mb thl'ough 
the carbon, nor ove,' tbe outside of it.  I n  sal  

ammoniac cel ls usually tbere i s  a tbick bead 

of composition o n  tbe upper end of the ca,·· 
bon. 

( 8578)  H, S. a sk s :  1.  Kindly inform 

me througb your Notes and Queries bow I 

wou ld find the ca l'l'yiug capacity of bare cop

per bars, A, The ca l' l'ying capacity of a con
ductor i s  ra ted so that it w i l l  not be bea ted 

above a certa in temperatnre, u sual l y about 
1 30 deg. F, With bare copper rad iat i ng f,'eely 
into the a i "  this w i l l  a l low 3,000 to 4,000 am· 
pe,'es pel' square inch of cross section of bal'. 

2, II'hat causes one of t he poles of a l l O-volt 
S PE C IAL REPORTS. 0, C, fan motor to hold the a rm a t u re tigilt up 
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��U���� Adjust the bea l'ing so that the armature w i l l  

ttcular country o r  locality. will b e  SU
pPlied with spt-cial turn fl'eely. 

reports in relation to ltis own line 0 trade by an agent 
resiclent in that count.ry, 'l'hese repo,'ts will be com- ( 8579 ) E. B. asks : plete and exbaustive and will also cuntain a list of 
Important merchants. 
F U R EI G N  THAUE R EQ U l Il E ll E N 'I'S 

(including supplements) $ 1 5.00 
TilE YEARJ�Y S E R V I C E  

(including speci:tl reports) @25.00 
LEWIS. SCRIBNER &; CO., 

NEW YORK : 125 E. 2:id St.reet.. CU1CAGO ' l�fJ La Salle Street, 
\VASIIINGTON : 1416 F StreeL, N. W. CINCINNATI : :i1 C:lrew Building. 

LONDON : 115 Straud, W. C. 

P 
I 
L 
L 
o 

W 
S 

C 
U 
S 
H 
I 

o 
N 

�""�_""I.IaI_r.a S 

"Perfection" AIR MATTRESSES 
(Tra.de Mark) In Camp--On The Yacht-Or At Home 
THE IDEAL BED OR COUCH 

Strictly hygienic-N on·s.bsorbent-Odorless. 
A nOON 1'0 'fUE 1�'1'AMD-A LUXURY }'OR TilE WI-:LL 

Light weight, :lnd when deflated can be packed in sm&ll space. 
SEND FOR CATALOGUE AND PRICE LIST 

Mechanical Fabric Co., Providence, R. I. 

1. I want to mag-

uetize an ordinary twist dL' i l l ,  making a mag

uet of i t .  Will  I have to d r a w  tbe temper of 

the d " i l l  fi rst , 01' cau I make a magnet of it as 

it is '! A. The cutting end is al L'eady bara 

enougb fOl' you r pu rpose. Heat tbe other eua 
to redness anel p l u nge i nto water, then mag
ne tize . �. I l ow mao'y amperes of current wi l l  
i t  take to magnet ize i t  b y  means of a coil 
of (;  01 '  8 la,ve,.s o f  No. 18 s i lk -covered wi L'e, 

tbe cu r ren t being 1 1 0 volts ? A. You must 'be 
governed by the heat ing of yOUL' coi l . Use on ly 

so much cur,.ent as w i l l  not heat the coil so 
tbat the insulat ion burns. Tbat wou ld destroy 

tbe coi l .  a. I n making a permanent magnet 

of tool steel . shal l I Ii I'St softe n  tile s teel befoL'e 

maguet iz ing i t . 01' should it be haL'dened at the 

e nd s ') A, l I a L'den the baL' a t  t he ends gla.s 
bard. 

( 8580)  H .  N. B. ask s :  1. Can the 

simple induct ion co i l described in " l£xpeL'i

menta l Science" be used to trans m i t  messages 

by wireless telegraphy ', If so, bow faL' would 

i t  be possible to transmit messages by same '! 
A. Yes : pe,.haps a mi le. �. I s it necessary 
to have t he a i l' exhausted from a cobeL'eL', foL' 

sho,'t distances ', A. No. 3. What is the 

smallest spa,'" which will  transmit messages 
about s i x  hundred feet, and bow higb a po le 

would be needed ? A. We do not know. PeL'

haps a quaL'teL' incb , A po le is not required, 

Pla tes such as Hertz employed w i l l  t ransm i t  

faL'tber than tilat. I f  you wisb to use a pole, 

put one up a rod or so high. 

A In e r i c a n  S u c c e s s S e r i e s 

HON, A S B U R Y  F R A N C I S  L E V E R  

tbe youngest member of Congress, was formerl - secre

tary and typewriter for his predecessor 

from South Carolina 

. .  Improvement the order of the age " 

H ighest typewrit ing possibil it ies 
available only to users of the great 

Success, 
The SInith Premier 

Typewriter 

American Success &ries in Book Form 
At the end of this year, the Smith Premier Type

writer Company will publish a handsome booklet 
containing pictures and brief biographies of twelve 
successful Americans who have profited by theIr use of 
stenography ,or typewriting. These books will  be 
mailed free only to persons who send us their name. 
and addresses, with request for same. 

The S mith Premier Typewriter Co . •  N.�:�tJ.U��A. 

aD or--" '''',J .��'" "V press; 
our 

fR1=1= s.J;·�::��k" 
I Pen-Carbon Letter Book 

L L 011 nppll- I Address Dept. 1. c"Uou, Pen-Carbon M a n ifold Co., 
Write to··dny. 14f)...7-9 Centre St., New York. �\ �'e<?;D��r8t�&8<?B��tIjUI'!�d�u'rl!1rJ�� 1er�llt � � VaoishiogHalfDolllI.r tricK,2PackBof'l'rlckCardll.Great 

• • , i{f. liook Artof 1ft IIp:ie and our large lI\uBtrnted 2OOJlageCat.-alogue ofU1ckB, novelties. plaYB. bookB,eto" all for IOc, po.8lpald. VERNEW&CO,282 l111cbiganAve,Cbic&!tO,lIl. 

1<',,;hntln,, lOOOcatnlogs tor us in your 
Afwnls ('an make money last on 

our Wonderful 1902 otl'ers. 1902 Medels, $9 to $15 
1900 lie '0 1  Al odefs. high grade, $7 t o  $11 
SOD Second·hand Wh_I. 
a!) makes and models, good as new, 

�� ht
�I'ract;r�e��:�dury Clearing Sale 

We SHIP ON APPROVAL and 10 DA YS TRJAL to anyone in U.s. or Canada. without Il f!ent in advance. 
l'rrite at ont:e for n .. t prl(,(,8 and special 

oJ/er to agents. Th'es, equipment; and 
sundries. aU kjnd� half regular price8. 

MEAD CYCLE CO. 8�tl��,-m. 

Mention SCIENTIFIC AMERICAN. 

EDSON'S SYSTEM ���,,!�
e

oPJ{�r��S�u:d <rE8SPOOI ... 1Tl!lt.ter. Smul1er Complete OlltOt� for Prh':lle 
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Estates, Hotels 
and Institutions. 
The 1I. S. 
�Illltnry 
GO\'crnlllent abrood and Ill!lnv 
cliies in the U. S. 
lise our outfits. 

Send f�r 
3�

!lt:llog 
E])SON .i\lru,," UFACT U JU N G  CO., 

COUllllerclHl Street, . Boston, i\hl@@" U. S. A. 

SYNCHRONOGRAPH.-A NE W METH-
od of rapirlly transmittintl intelligence by the alteruat. 
1n12 CUl'I'l.nt. A full description of the interesting ap
paratus of Crehore and Squier, 13 illustratiolls. SCI EN
TU' IC  AAlEltlCAN SUPPI,""ENTS 1 1 1 4  and 1 1 1 5. 
Prica 10 cents eaCh. }I�or sale by Muun & Co. and all 
newsdealers. Send for new catalogue. 

1 P:�iP !a�,� a�:���,��:::te. for $ 25 
Th.e "WILLARD STEEL RANGE" 
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GUA�{AN'l'EEJ) '1'0 n .. � AS REPRESEN'l' F. J). Write for free descriptive 
cJl'cular:-; and testimonials from pnl'tie� in your section who are using one. 

WM. G. WILLARD, Dept. 1 4 ,  6 1 9  N. 4th St.,  St. Louis, Mo. 
AGENTS WA N'l'ED TO SELL FUR CA!ilH OR ON CREJ)IT. 

D L H OLD1!:N R EAL ESTATE TRUST B LDG PHILA PA 

RSEC-EAfLED ICE MACH INES S([ fiRsT PA E. S(IENlrrlc. AMER ICAN SlPT. 2 189� 

EI  �FlT 
'D tLARS 

AND NINETY-FIVE CENTS 
BUY8 the celebrated. bl�h grode, 
ew 1902 Mod�1 EDGEMERE 8 fCYCLE 28·1nch wheel, any height frame, high gl'ade equipment: 

including high grade guaranteed pneuJUIlUe tires, adJu8tnbl� handle bars. fine lE"ather f!o"ered grips, padtlE"d snddle, finE" ball bearing pedals, niehl trirnrnln�8, beautifully ftnh;hed through. out, any color enamel. Strongest G u arnlltee. $ 1 0.95 for the celebrated 1902 K e n wood Bicycle. $ 1 2 . 7 5 fOr the ef'lebrated 1902 Elgin J\1'lg or J:: lglnQuet-nJUeYf!le. 
�!�ei ro�n�:rJI�

e
:�,:�� 

g
:;���p�:���,

e 
�o

ft:!�l:; �h'���hr��: oyer, Inest equipment, including 1\1 orAP:lln & \Vrl�ht highest 
grade pneumatic tires, a l'eculnr 1&50.00 bicycle. 10 pAYS FREE TRIAL �!'. ::''!Y

mo�:c;;;,���.?:.'t��,
e
c1; otrer e-.er heArd of, write for our rree 1902 Hif!1e1e Catalogue. 

Add .... , SEARS, ROEBUCK &. CD., CHICAGO. 

MATCH FAC'l'OI1.Y �lACHINERY. W. E. 
WI LLIAMS. Mfl .. , 1001 Monllonock B1uck, Chicago, U. S. A. 

����� TYPE WHEELS. MODELS i... EXPER1MENTAL WORK_SMAU.MACHIN£RT NO'ELTIES &: ETC. NEW -:0 STE�QL 'NOMS 100 NASSAU 8! N,Y. 

MODELS & E X P E R I M E N TA L  W O R K .  
LnventiollS developed. SpeCial Machinery. 

E.  V. BAfLLARD, Fox Bldg .. Frankl in  Square. New York. 

e A S H Jj"'or youI' Rea) Estate. Send description 
�����;e8t prb�eJ .N�:t1mJS�E��yers 

_________________________________ C�liuton, la. 

I CE ��Cn�m:I�; �r��\��I:;.'f.iulj.sH:l�W��'k 
M�'G. CO . . b'99 Clinton Street. Milwaukee Wis, 

BRAKE F R I CTION IN CENTER OF H U B .  

Coasts on 

Balls. 

Write for 

Circular 

Box X. 

=====:::.. 

THE ItARWEST COASTER QRAKE CO., 83 Chambers St., New York. 

Simple. 

9 Pieces. 

Light. 

Guaranteed 

Satisfactory. 



BVILT FOR � 
PERMANENT 

� 
VSE 

and, while 1:leing the most simple in construction, It is 
at the snme time 
the most durable. 
'l'be 

WINTON 

M OTOR 

CARRIAGE 
in design, make 
and tl n i s b , i n 
speed, safety and 
econolU�' of work-

PRICE $ 1 ,200. ing is lhe most I'e-
liable machine 011 the market. Cost about � cenl a mile 
to run. Hydro-Carbon Syst.em. 
'r H E  W I N 'r O N  lU OTO lt C A R R IAGE CO., 

Branc�sBi��
d
��l�ty���·. %

l
l�i��lJ:;.

d
B�s��°ri. tth�atelPhia. 

The Haynes-Apperson Automobile 
RESU LTS 

Iwee test. 
�-' I r�t Prize Long Island endurance test 100 miles. without l\ 
Htop. 
F l r.@lt J>rlzeCup flve-I'IIile speed contest, Fort Erie track, Bliffalo,N.Y. 
}'Irl!!t l�rlze Cup Ten-Mile speed contest, Point Grasse track, Detroit, Mich. 
��e'lil�:ecl::l:':-s \:�rh::O:d�er ��.l!P��i!��'\�r:i:��t��t hi�,�v�f ��� 1��; ma.ke in the world. Writl'! for cat:llogue. 

THE HAYN ES·APPERSON CO., Kokomo, I nd . ,  U. S .  A. 

Scientific American 

GEO. B. CARPENTER & CO., 
Establl8hed 1840. 

STABLE TENTS, with or without walls, 
CONTRACTORS' TENTS, 

WATERPROOP BAGS and OILED CLOTHING. 
Our Kllbki Teut. and Covers are used by the 
Government in greference to all otbers. '.fIbey a.re 

;;.��
e
:rh�O�eli-�ng�

r
RO}:��:g�rl'��fDt �

et. also 

Send 5 cents In 8t3B��J�rg::�9 n:�d ��-£:�e»��t��I0&a�ll��;���n�ya��yq��t:�l? ,:;.����. style of tent made. 
200-208 SOUTH WATER STREET, CHICAGO, ILL. 

Crestmobile 
P R I C E  $550 

Simple and Comfortable. 

CR};S'!' �l F G .  co. 
Cambridge, :Mass. 

FACTS a.bout .. THE FORSYTH ·· 
A simple. strong and perfect wOl'kln� " Coaster Brake." 
Parts l'eadily adjusted without l't:: ll1oving wheel from 

HAV[ You a Buffalo ? 

frame. No friction, 
no back1ash. Under 
absolute contl'ol at 
all times. Brake is 
self - releasing and 
will not wed�e. All 
the good pOints of 
otber brake8 and 
none of their objec· 
tionable features. 

FORSYTH 1l1l�G. CO., _ - Buffalo, N. V .  

THE BICYCLE : IT:::; lliFLUENCE IN 
If you wbeel at all and bave not yet tried tbis machine 
tbere is a treat yet cowing to you. It 18 a. combination 
of Jrrace, beauty and strength, and is an ideal muunt for 

Health and Disease.-By G. 1\1. Hammond. M.n. A val
uable and interesting paper in wbicb the subject is ex-

eith�r sex. Perfect 
Hnish and accurate 
construction. Built 
U POll the mOfolt mOd-
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To be had at this office and from all newsdealers. 
ri��S. a��o:�f����� 
other machir:.e OI1I��I���i( the market. Inves
tigate their claimed 
meritH and their 
cost. '!'hen compare 
any or all of tbem witb tbe 

�lanufac
turer of 

BUFFALO KING SPECIALS 

Electrical, 
Mechani· 
cal and 
Scientific 
Apparatus which are known as the "King-sand Queens of Bicycles." 

Gentleman's or Lady·s wbeel $3il. 
THE WM. H E N G E R E R  CO., • BU FFALO, N, Y .  

FREDERICK 

SHAVE Y OURSELF AND SAVE MONEY .  
T E S T B IO N I " I,8 F J l O ll  "I AN Y U S E RS. 

Our little device makes sbaving a pleasure. By a simple 
method of preparln� tne water for the latber, we overcome 
all the tortures of sbaving and give you 
A RAZOR WITH THE F I N EST CUTT I N G  EDGE.  
Your razor's edge has microscopic teetb the sharpness of 
which our appal'atus preserves and ,augments. Send stamp 
for free folder with particulars. A untque and very useful 
���c�t"a��

v
t
i�:m��J��s.

time, Mnd eSI>ecially prized by those 

F' G. FOWLER & CO .. Bridgellort. Conn., U.S.A. 

Factory 
Eq u ipped 
with the 
latest 
Tools and 

The Wdterle�� Knoxmobile . CHARTER ENG I NE 
A Busilless, Pleasure and Touring Car combined. 

U R.ES-Grooved pins and 
for cooling tbe en

seat, facing for
pallseng.,rs Entire 

eled ends, A great hill 
its powerful eiJlbt horse power engine. 
tor·s vebicle. Price $ 1 ,000. With top 
KNOX AUTOMOBilE C O . ,  • •  Springfield, Mass. 
c61�gr�;e��:�

c
fi: .J: N,;vrs��\v�f,9ai�·fvt�n���

eet. 

O U R  CARRIAGES 
E X C E L  I N  STRENGTH, 

FINISH 
Ease of Handling, Reliability 
and Running Qualities. Iml>o8-
sible to tell all about tbem bere. 
Wlite 

�
s
Ui�'?:S C��:����Tiy !�= 

swered. Desirable 
agents wanted. 
T H E  CONRAO 
MOTOR CARRIAGE 
COMPANY, 

1417 Niagara St., 
BUFI!�ALO, N. Y. 

FISK TIRES, 
FOR AUTOMOBILES 

BIGY 'LES AND 
CAR.R.IAG ES 

F I S K  RUBBER COMPA N Y ,  C H I C O P E E  FAllS, MASS, 
Write fOl· information. 

PRICE $700. 
rat��
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Imaginable has been said in commendatIon of its style 
and beauty. Get our catalog. 
SPAULDING A U T O M O B I L E  & MOTOR CO.,  Buffalo, N. Y .  

t>oiWER AIR PUMPJr�A:C��\���� 1'4 M A LT B Y ADDRE S S N � I I  C L I NTON ST BROOKLYN NY 

USED ANY PLACE 
BY ANY ONE 
FOR ANY P U RPOSE 

Stationaries. Portables, Sawing Outfits, 
H;>tS�i.�G8��?i��:sG;S�dDr.�m��e. Sena for lU"sh·atP.d Cataloque aM TP. .. rA· 

rn011lials, aM State You,. Pow.,· Needs. 
CHARTER GAS E N G I N E  CO .• Box 1 4 8 .  STERLING. ILL, 

S�ve Your Energy 
in up·grade wbeelinJ!. Let the motor do the hard work 
and do it well, quickly and satisfactorily. Flxpert8 say 
that tbe 

HOLLEY 
lllotor Bicycle 

is superior to any 
Ts
et rii�d�tr��l�d. 

t
::
;
�
!
i(I��!E�M greatest care v. 

the very 
materials 
workmen 
superintendence 
those whO have made motor cycles a study. 
H O LLEY 1llOTOR CO .. BRADFORD. 

NIW fNGLAND WAT(HIS 
have a wor1d-wit1e reputation 
and are made to suit all sorts 
and conditions of people. 
BOOklets and Catalogues sent 
on application. 

TH E N E W E N C L A N D  WATCH CO, 

37 :l!.aiden Lane, 137 Wabasb Ave., 
New York Chicago. 

SpreCkels Building, San FranciscO. 

:zd Hand Automobiles 
{'ARTS A N D  SUPPLIES 

Send Stamp for Catalogue 
A. L. D Y K E, 

St. LOllis, 1110. 

PATENT AERIAL 

RE ROPE TRAMWAY 
For Transporlation ot  Ore,  Coa l ,  D i rt ,  T imber,  etc. 

P
e
'6���3�8 g�jfine ����

lu
�6�t 

S
o"lMal nfe"�:c!rg:.

ati
�I��city Ut��::s� "ti������I';,�I IY. 

A. LESCHEN & SONS ROPE COMPANY,  l\1�i�
m

�L��f:'s'f.O"�ufs�'1ro. 5 92 Cemre Street, New York City, N. Y. 
Brancb Offices, / �7 F�e'::;��t �;J::;: �����u�n·co, Cal. 

Itegi�tcrs an accurate account of work.done on print. 
ing presses, grain tallies, weighing, measurtn� and 
other autOmatic muchines. Counts up to 1,IXX)(XX) and 
'repeats a,utomaticul1y. Sim ple, accurate, durable. Spe
cia coullters to order. ar Send fo?' Ci1·Cl4Lar. 

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

Protect from sun aud 
weather ; keep the house 
Bound and glossy for years 
-gull.ranteed to wear well .. . 
����l�)���l�gv;��e�b��k . 
of pa.int knowledge free. 

PATTON PAINT COltn'.,NY .. 
221 LakeSt., MlIwaukee, Wllii. 

S calus Al l  variet1es at lowest prlces. Hest Railroad 
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Sewing llacbillcs, Bicycle., 'l·0018. etc. Save 
Money. LiMS Free. CHICAGO iSCA L�; Co . . Cblcago, 111. 

r---- THE FRANKLIN DYNAMO ��� 5 0  Walts, 1 0  Volls, 5 Amperes 
Ill.. 3 000 to 4.0c0 revolutIOns. Set. Of mate· �I.�� rials, flnisbed purLS, coml>lete machines. 

JfOT amateur constructlOll-very efficlent. 
WIll dnve a dentnl engine. sewing ma
chine or smull iatbe; run as a generator, 
will .furntsh current for SIX 6-candle 

a;,. FRANKLIN b'Fet��·$12�oo�
ts
W��fO�6c<r.'c�.�9. 

Com. 

Model Shop Parsell & Weed. 1 2 9 · 1 3 1  W. 3 1st St.,  N.Y. 

-GA S M O B I L E-
STANHOPE, PECIAl, SURREY and TONNEAU BOOIES. 

9,  12 and 2 5  H ,  P.  S P E E DS, 25,  30 and 40 M i lES. 
H I G H E ST FINISH.  BEST WORKMANSHIP. 

---I M M EDIATE D E L IV E R I E S,--
AUTOMOBILE COMPANY OF AMERICA 

Marlon. Jersey City. New Jersey 

APRIL 5, 19(y.!. 

��GArt5 
-M A D E  AT KEY WE.STJ-

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

CORTEZ CIGAR CO., KEY WEST. 
� ... � 

Colo mbian Spirit. 
TRADE MARK. 

A Cbemically Pure Metbyl Alcobol. Price in bbls. 
and !.i bois .• $1 50 per Jlallon. Columbian Spirit cannot 
��et:���) tg;

e
�·t��)��i.

b
Ul\ ��

l' 
am,����

a
�;gri�

g
sgi�rf��i�7!� 

!)!) per cent. of pleasant odor ilnd free from impurities. 

M A N H ATTAN S P I R I T  CO. 
Sol e  11llluulncturel'S, B U FFALO, N. Y. 

H'ortford 'rypewriters made with either single 
or· double keyboard. Pl"ice $65.00. Catalogu� 
on application. 

HARTFORD TYPEWRITER CO., 
412 Vnpltol Ave • •  llartford, Coun., U .  S .  A. 

Cb� Cy,,�writ�r Extbang� 
1 � Barclay St . .  NEW Y O R K  
1 2 4 l a  Salle SI . ,  CH ICAGO 
3 8  Bromfield SI.. BOSTON 
81 7 Wyandoile SI. ,  

KANSAS CITY, MO. 
2 0 9  North 9th St . .  

S1. lOUIS, MO. 
432 Diamond SI..  

PITTSBURGH, PA. 
5 North Calvert SI.,  

BALTI MORE, MD, 
5 3 6  Calitornia St.,  

SAN FRANCISCO, CAL. 
We will save you from 10 

to � ou Typewriters of all makes. Send fOl· Cataloane. 

*" i i jj7·';J -i .:1. J : 1-] � •• The Exponent of Highest Art In 
AOETY lENE  BURNERS ������2g�t��g!���� 
STA'l'E LINE 1I1FG CO .. Cliattanoo!!", 'renn., U. S. A, 

]07 Chambers St .. New YOI"k. 

The New Model 

DINSMORIS 
Take Advanced G round 

Brondwny, N .  Y .  

T Y P E W R I T E R S 
.\bsolutely New MAN H A'I'TAN at mucb less tban '"'llanufacturers prices. Second-hand. all J.llakes. Send "01' Catalogue. r, S. WEBSTER CO.. 333 Con9reSl SI .. Boslon. Mass. 

The 

REMINGTON 
Typewriter 

is the . universal saver. 

It is a time saver, a labor saver,. 
a trouble saver, an expense saver,. 
and a business builder. 

WYCKOFF, SEAMANS & BI!KEliUGT 
$21 Broallway, New York 

JESSOP'S ST.E E LTHB£E�Er 
FOR TOOLS. S AW S  £ Te. W� .JESSOP 4. SONS L:9 9l .JOHN 5T. NEW; yoRIIJ 




