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BLOCK SIGNALS AND THE AUTOMATIC STOP. 
The proposal to use the automatic stop as a check 

upon engineers who play fast and loose with blocl, 

signals is evid ently gainin g  ground. In a recent re­

port of the Illinois Railroad Commission. there are 
given some statistics of derailments at interlocking 

grade crossings of railways in the State of Il l inois 

for the past year. from which it  appears that while, 

out of a total of 197 derailments only 7 were due to 
defective interlocking functions (including defects 

caused by snow. ice. etc. ) .  and 27 were due to de­

fective track or rolling stock. no less than 1 3 8  de­

r ailments were due to trains running against the 

signals. With such an extraordinary result of their 

investigation before them. there was only one thing 
for the Commissioners to do. and that was to recom­

mend the use of an automatic stoP. acting directly 

upon the engine. The attitude of the engineer to any 
signal system should be one of absolute obedience. 

first. last. and all the time. From the very moment 

when he begins to interpret block signals to suit his 

own particular judgment of the situation. the system 

loses its value. and in some cases may become worse 
than useless. 

. .. I .  
DIVERGING AGAIN. 

It  now begins to look as though the British ana 

American yacht designers. after converging in their 

designs to a commo;� type of raCing yacht for the 
"America" eup contests. will  this year show a marked 

divergence. The American boat will be even more 

extreme than her predecessors. with a comparatively 

shallow moderate-displacement hull. and excessive sail 

spread ; whereas the British designers. apparently. have 
come to the conclusion that the extreme was reached in 

"Shamrock 11. ... and that better results can be obtained 
by returning to a more wholesome model. with larger 

displacement. and a more moderate sail spread . This 
divergence will lend added interest to this year's series 

of races. I t  is  a curious fact. moreover. that the new 

challenger will conform more
. 

closely to the new rule of 
measurement recently adopted by the New York Yacht 

Club. than will the vessel that is now building at the 

Bristol yard. We are of the opinion that while the 
more moderate boat may show up to advantage in cer­

tain conditions of wind and weather. the extreme craft 
which Herreshoff has in hand will prove to be better 

suited to the prevailing conditions on the Sandy Hook 

course during the month of August. 

THE EFFE CT OF FIRE ON BRIDGE CABLES. 
In connection with a letter written to this journal 

by Capt. F. E .  Chadwick. president of the Naval War 
College at Newport. R.  1.. on the danger to the Brook­
lyn Bridge cables from a possible conflagration among 
the buildings beneath the shore spans. which we pub­
lished in our issue of December 20. 1902. it is inter­
esting to note that Admiral O·Neill. Chief of the Bu­
reau of Ord nance. has recently had some tests made 
to determine the strength of steel wire at varying 
temperatures. Out of one group of five specimens the 
first. whicb was not subjected to heat. showed a ten­
sile strength per square inch of 71.350 pounds. whereas 
a specimen heated to a dark red heat and tested at 
that heat showed a tensile strength per square inch 
of only 12.579 pounds. while two specimens tested at 
a light .ed heat showed respectively only 6.1 23 pounds 
and 9,911 pounds tensile strength per square inch. 
In another set of tests of similar specimens the tensile 
�trength fell from 68 ,000 and 73.000 pounds at normal 
temperature to 15.378 pounds at a dark red heat. and 
as low as 6,810  pounds at a light red heat . The "4-inch 
raund soft-steel rods from which was made the wire 
for the tests above mentioned showed a strength of 
67.471 pounds and 70.670 pounds per square inch. 

The bearin g of these tests upon the question of 
danger from fire to the cables of the Brooklyn Bridge 

is evidlilnt . The greatest risk occurs where the cables 
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descend below the roadway at the pOint of their attach­

ment to the anchorages. for here. especially on the 

Manhattan side. It would be possible for one at least 

of the cables to be heated beyond the danger point 
by a fierce fire occurring in the buildings beneath 
or adjacent to the bridge. Moreover. a fire on the 
bridge itself. especially if it occurred during a high 

wind. would find sufficient combustible material in 
the floor vf the bridge to cause an extremely hot 
conflagration. and the risk would be especially great 

i f  both the floor of the bridge and the buildings be­

neath it were fiercely burning at the same time. We 
are pleased to note that the Commissioner of Bridges 

has given special attention to the question of fire­

proof flooring. and that the three new structures 

now under co'nstruction will  carry only thoroughly 

fireproof material. 
We think the question of risk to the cables from 

buildings immediately beneath or adjOining the Brool{­

lyn Bridge cables. as noted by Capt. Chadwick. should 
receive. if it has not already done so. the considera­
tion of the Department of Bridges. We understand 

that at the time of the erection of th.e bridge. some 

attention was given to the matter. 'and the height 

of these buildings was restricted . 

. .  I .  
THE NEW CUNARDERS 

The task that the Cunard Company. aided by the 
British government. have set themselves of placing 
i n  the Atlantic service two 750-foot. 25-knot ships. is 

proving itself of formidable proportions at the very 

outset; for it seems that the announcement that these 

contracts had been let was premature. and that the 
builders are hesitating to put their names to a con­

tract carrying such onerous conditiO'Ils as are imposed 

in the case of the two vessels. According to the 

latest reports that have reached this side of the 

water. the vessels are required to show an average 

speed of 25 knots over several thousand miles of cO'n­

tinuous steaming. the average speed to be maintained 

irrespective of the conditions of wind and weather. 
Now. while we believe that such conditions of trial 

speed as this are the only satisfactory ones. sinee 

they are conditions that exist in every-day service. it 
will be realized at once that they are enormously 

more burdensome than the requirement that a vessel 
should show a similar speed over the measured mile. 
If the new Cunarders are to be capable of maintaining 

an average speed of 25 lmots on a westward passage . 

they must be prepared to do so in spite of a suc­

cession of westerly gales such as incoming vessels 

have recently reported.  To accomplish this they must 

not only be built of exceptionally strong scantling. 
with speCial construction forward. to enable them to 

withstand the heavy seas t hat are certain to come 
aboard. but to maintain 25 knots in heavy weather 

they must be capable of at least 26¥ or 27 knots 

speed in smooth water. We have seen the 2is 1-3 
knot "Deutschland" being pushed into a whole gale 
from the southwest. when her engines were indicating 

some 35.000 horse power; but the best speed that she 

could make under these conditions was 21 knots per 
hour. although she averaged 23 1-3 knots per hour on 
the run to the eastward in fine weather. Of course. 

the greater weight and power of the new Cunarders 

would be in their favor; but in any case they must 

have a large margin of power to enable tnem to main­

tain a 25·knot average in bad weather. while the 

construction of the bridges. deck houses. boat fasten­

ings. deck rails. etc .• will call for special consideration 
on the part of the designer. 

,. ' .. " 

DELAY IN THE CONSTRUCTION OF WARSHIPS 
Rear-Admiral Bowles. Chief Constructor of the 

Navy. has submitted a report on the question of the 

great delay in the construction of United States war­
ships. The document. which is too lengthy for full 

publication in these columns. will be found in full in 

tbe current issue of the SUPPLEMENT. The delays may 

in general be attributed to O'Ile or more of the follow­

ing causes : First. inadequate plans. which were pre­

paren in haste with a view to awarding contracts for 
vessels as soon as possible after their authorization by 

Congress. Second. changes in the disposition of 

armor. or armament. or in the details of the designs 

after the awarding of the contract ; in some cases these 

changes have been so great as to include the lengthen­

ing of ships and the increase in their engine power 
and speed. Third, delays in the delivery of armor 

and or.dnance. duc to the discovery of improved 
methods of manufacture of armor. and in the case 

of the "Maine" class. by the refusal of Congress to 

authorize the building of the vessels until the contrac­

tors had agreed to furnish the required armor at a 
specified maximum price. Fourth. delays due to the 
very thorough system of government inspection, 

which Rear-Admiral Bowles believes is more complete 

than that given by any other nation. Fifth. delays 

due to slowness of delivery of  steel and other struc­

tu ral materials by sub-contractors. As a matter of 
fact. the steel-makers. instead of delivering the plates 

and frame;:; in the order in which they are required 

by the builders. prefer to roll the various sizes and 

shapes in such lots-as will prove most economic&l and 
convenient to themselves. That is to say. deck beams 

are liable to be delivered at the builders' yard ahead of 

keel plates when the contractor finds that it is more 

convenient or profitable to deliver them in that order. 
Sixth. delays due to inadequate facilities or insuffi­

cient ability in the contractor's technical staff ; and 

finally, delays due to inadequate supply of skilled 
workmen. 

• •••• 
EXTRAORDINARY IMMIGRATION FIGURES. 

If one were asked to name the strongest proof of 
the virility of the American ·race. he would not be 

far wrong if he pointed to the fact that we are able to 

receive and assimilate the enormous immigration 

which pours like a flood. year by year. upon our 
shores. without losing our strongly-marked character­

istics either in the nation or in the individual. How 

vast is this immigration is shown by the statis­

tics of the number of cabin and steerage passen­
gers landed at the port of New York during last year. 

in which all previous records were surpassed. Of 

cabin passengers there were 139.848. while the 

enormous total of  574.276 steerage passengers was 

landed at this port. The previous year the figures 
were 128.143 cabin and 438.868 steerage passengers; 
while in 1900. 137.85 2  cabin and 403.491 steerage pas­

sengers were landed in New York city. 

Evidently the tide of immigration is  rising steadily. 

But just to think of it! Over half a million of for­
eigners of all national ities. composed chiefly of the 

very poorest and most ignorant peoples of Europe. 
are absorbed by this country. so easily and naturally. 

that beyond the mere registration of numbers. this 

multitude makes. for all evidence to the contrary. no 

visible impression upon the routine of our daily life. 

The explanation of our easy assimilation of these 

heterogeneolls millions is  to be found in our magnifi­
cent public school system. which is  undoubtedly the 

chief agency in making the immigrants' children who 

are native by birth. native also in sympathy and 

training. 
. .  '. 

THE SCIEN TIFIC AMERICAN AND THE INTRODUCTION 
OF THE TELEPHONE INTO EUROPE. 

The Chicago Chronicle in one of its recent issues 

published an account of the introduction of the tele­

phone into Europe. which may not be without interest 

to the readers of the SCIENTIFIC AMERICAN. It  seems 

that at a banquet recently given in Chicago for tele­

graph and telephone operators. Mr. Fernando Jones 

made a speech in which he told an anecdote which 

reflects upon the SCIENTIFIC AMERICAN no little credit. 

Mr. Jones stated that he saw and used the first tele­

phone instrument ever made in Europe. "It was !n 

Florence. and in the studio of Preston Powers. a son 

of  Hiram Powers. the sculptor. I t  carne about in this 

way : One
· 

da.y the mail brought to Mr. Powers a copy 

of the SCIENTIFIC AMERICAN which contained an ac­

count of a new and marvelous invention called the 

telephone. I n  the account were diagrams and particu­

lar descriptions. all of which Mr. Powers. who had a 
fine mechanical talent. understood almost at a glance. 

I then left the city for a short trip. but after a week's 

absence I returned and called again upon my friend. 

He said he had a wonderful thing to show me. Then 

l eading me into a small room just off the studio. he 

pointed to a box that was set on another 
'
and larger 

one. I t  was a rude enough thing. but it  had attached 

to it a tube with a mouthpiece and another tube that 

was adapted to the ear. There was a wire which ex­

tended from the box through the board partition of 

the little room. and I presently learned that it passed 

out through the window of the studio and up to his 

wife's drawing-room in his house. This house was 

situated on the Porta Romana. and the studio w�s 

some five hundred feet below it .  Now I was for the 

first time to see the telephone used. 'Mr. Jones,' h e  

said. ' I  a m  going t o  ask you t o  dinner this evening. 

but first I· will telephone my wife that you are com­

ing.' This he  did. and the answer came quick. clear 

and cheery. 'All right. '  That was the only telephone 

then in Europe. and when I had returned to the 

United States. there probably were not a dozen in any 

American city. " Thus it was that the SCIENTIFIC 

AMERICAN introduced the first idea of the telephone 

into Europe. and thus it was that from its plans and 

instructions. was built the first instrument of its kind 

on the European continent. 

..... � . 
T·he inquiry by the .French Naval Department into 

the cause of the recent explosion upon the submarine 

boat "Le Francais" has revealed a new danger in this 

type of craft. The accident established the fact that 

in stormy weather oxygen gas escapes from the elec­

tric accumulators on the boat. and remains within the 

vessel despite 
. 
the ventilating arrangements devised 

to carry it away. The comma.nder of "Le Francais" 

advises that the accumulators should be inclosed in 
wire gauze to prevent the gas exploding. 
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THE DE ATH OF DR. RICHARD 3. GATLING. 
When Dr. Gatling visited the offices of the SCIEN' 

'l'IFIC AMERICAN on February 26, no member of the 

staff suspected that it \"vas for the last time. J<'or 

years he had made it a practice to call upon the 

Editor whenever he was in town, and to spend half 

an hour in conversation. His sudden death is for 

that reason all the more keenly felt. 

Dr. Gatling was born in Hertford, N. C. ,  on Septem' 

ber 12, 181 8 .  From his father, a well·to-do planter, 

he seems to have inherited the mechanical genius 

which found expression in inventions of world-wide 

repute. He studied medicine at the Ohio Medical 

College, receiving his degree in 1850 .  He never 

practised. 

Of his early lllventions, those that deserve especial 
mention are a screw propeller, a rice-sowing machine, 

the principle of which he later adapted to a wheat 

drill, and sowing-machines in general . But the in. 
vention which brought him more notice than any 

other, was the famous Gatling gun. Even in its 

original form of 1862 ,  when it was still more or  less 

crude, the gun had a firing capacity of 250 shots per 

minute. Now in its improved form, it can fire 3 ,000 

shots per minute. When the gun was finally acquired 

by the Colt Firearms Company, Dr. Gatling had lav· 
ished on it some thirty years of hard work. 

His more recent experiments in improving modern 

ordnance were not so successful .  It was his idea that 

a cast-steel gun could be produced which would have 

the same ratio of energy to weight of gun, as a built-up 

gun, and stand the test of continued firing. In the 

trials which were carried out at Sandy Hook four years 

ago, the gun burst. In  j ustice to  Dr. Gatling it must 

be said that he always claimed that a mishap occurred' 

at one stage of the manufacture of the gun which re­
sulted in weakening the breech. 

Latterly Dr. Gatling had turned his attention to 

motor-driven agricultural implements, and had in· 

vented a motor plow which is being exploited by the 
Gatling Motor Plow Company, of St. Louis, Mo.  The 

idea was by no means a new one with him, for in 

1857 he had invented a steam plow. 

Although best known as the inventor of a terrible 

death-dealing weapon, Dr. Gatling was the gentlest 
and kindliest of men. The sight of returning wounded 

soldiers early in the civil war led him to consider 

how war's horrors might be alleviated. By making 

war more terrible, it seemed to him nations would 

be less willing to resort to arms.  He devoted himself 

to the study of ordnance and" ballistics, and finally 

invented what may be considered the first modern 

machine gun. As the inventor of that gun his name 

will probably be handed down. 
------------.�.�"�,�.�---

TO DETECT FIRE AT SE A .  
In the  whole range of possible disasters to which 

shipping is exposed, there is none that is more insid· 

ious, and we may safely say, that strikes greater fear 

to the heart of the seaman, than that of the spontan­
eous combustion of a ship's cargo. When the various 

holds of a vessel have been loaded with such freight 
as cotton, which is  always more or less liable to 

spontaneous combustion, and the hatches have been 
battened down, some anxiety must necessarily be felt as 

to the condition of the cargo. Should fire start in a 

hold from some cause such as the one above men· 
tioned, it is usually impossible to detect it until it  

has been for some time under headway; and frequently 
the danger is not realized until the bulkheads have 

become so hot as to attract attention. The use of ap­

pliances for detecting the very beginning of a fire 

has not received the attention that the importance 
of the subject demands. Even if the ship is  wired 

with fusible fire·alarm cables, it  is necessary for their 
action that a fire shall have been under way for a 

sufficient length of time to raise the temperature to 

the fusing point. We recently had the opportunity 
to inspect at the docks of the North German Lloyd 
Company at Hoboken, N. J., an ingenious device for 

giving an earlier intimation of the existence of fire 

in the hold than is possible by any known system in 

use.  The device, which is  based upon the theory of 

the well-known maxim that "where there is smoke 

there is fire" is carried out in the following manner: 

At a convenient position on the ship there is placed 

an indicator station in which is mounted an electric 

motor which operates a suction fan. The fan acts 

upon the upper ends of a number of one-inch pipes, 

which extend down into the various holds and 

bunkers of the ship. Each pipe terminates with a 

flaring opening at the ceiling of its respective com· 

partment; and the system is so arranged that when 

the fan is  running, the smoke of any fire that may 

occur In a compartment will be  drawn up and pass 

into the indicator station, The upper ends" of the 

pipes, where they terminate in the station, are in· 
closed in glass panels, so that their ends are exposed 
to view. Mounted in the indicator station box is a 

clock which is provided with contact disks, so ar· 
langed that at a few minutes intervals, the motor fan 

TIill be sta.rted, an electric bell rung, and an incan· 
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descent lamp lighted. The starting of the fan draws 

some of the air from the ceil ing of each compartment, 

bunker, or  hold up into the station. Should a fire 
have broken out in any compartment, some of the 

smoke will  be drawn therefrom and will issue from 
the upper end of the tube, where it can readily be 

seen through the glass panels by the watch in charge 

of the station, who within a few minutes after the 

outbreak of fire, can take the proper steps to quench 

it before it attains any serious headway. He would 

at once couple on a steam hose to the smokepipe and 

force steam into the particular compartment; thereby 

extinguishing the fire. 

• •• •  
AMENDME N T  TO THE UNITED STATES PATENT 

STATUTES. 
At different times we have referred to the proposed 

amendment of the United States patent statutes, which 
will permit foreigners to file their United States patent 
applications during the year following the fil ing of the 
home application. While this is the most important 

amendment which appears in bill No. 17,085, which has 
been passed by the United States House of Representa­

tives, and which is now beiore the United States Sen­
ate, several other striking changes in our patent stat­

utes will be made when the bill is passed by the Senate 

and receives the approval of the President. 

The general spirit of the amendment is to give to 
foreigners all the protection to which they are entitle d  

under t h e  articles of t h e  International Convention. The 

amendment of  Section 4887  of the United States Re­
vised Statutes will not only extend the time in which 

foreigners may file their patent appl ications in the 

United States Patent Office, but an additional paragraph 

will be added to this section, which will provide that 

when an application is filed in the United States by 
any person who has previously filed an application for 

a patent in a foreign country which by treaty, conven­
tion, or law, affords similar privileges to citizens of the 

United States, the application in the United States shall 
have the same force and effect as though it were filed 

in this country on the date on which the application for 
a patent for the same invention was first filed in such 

foreign country. The effect of this amendment will 

be far-reaching, as for instance in interference cases, 

where the foreign inventor may claim the date of th(\ 
filing of his first foreign application, for all purposes, 
as his date of filing in the United States Patent Office, 

although the actual filing of the appl ication papers in 
the United States Patent Office was not made until 

nearly a year after such date. Under the amendment, 
foreign inventors will be  obliged to file their applica­

tions for design patents within four months of the 
filing of their first foreign application. 

Section 4902 of the Revised Statutes will be amended 

so that it will be possible for a foreigner to file a caveat. 
Under the present law, only citizens of the United 
States and foreigners wh'o have declared their intention 
of becoming citizens of this country are able to take 

advantage of the provision of our laws which provides 

for the filing of caveats in the United States Patent 
Office. 

Every patent attorney who has received many appli· 

cations from foreign inventors must at times have had 
difficulty in filing the applications in the Patent Office, 
because of the fact that the inventors did not appear 

before some official holding a commission under the 
government of the United States, as in many

" 
cases an 

oath made before a notary public of a foreign country 

was not acc�pted by the Patent Office officials, and this 

although the present statute provides for taking oaths 
before notaries public in foreign countries. In many 

cases foreign inventors are obliged to travel a consid· 

erable distance in order to have the oath made before 

an official acceptable to the Patent Office. It is also 

now necessary to go to considerable trouble and ex· 

pense to have ancillary letters of administration issued 
in the United States when a foreign inventor dies, for 
the United States Patent Office will not recognize a 

foreign executor or administrator as an applicant for 
a patent. The bill now before the United States Sen· 

ate overcomes these difficulties by permitting foreign 

executors and administrators of deceased inventors to 

file patent applications in the United States . It is also 

provided that an oath may be made in a foreign coun­

try before a notary public, judge or magistrate having 

an official seal and authorized to administer oaths in 

the foreign country, whose authority shall be proved 
by a certificate of a diplomatic or consular officer of 

the United States. 

The importance of this bill has, perhaps, been under· 

estimated. It is considered, perhaps, by those who 

have not investigated its meaning and do not under­
stand its spirit, that as it provides for expanding the 

privileges of the patent laws as affecting foreigners, 

it is of comparatively small importance, but it means 

far more than that. The failure to pass the bill by 
Congress would be an act of bad faith toward the 
other signatories of the International treaty, The 

United States has entered into a contract or treaty 

with certain other powers. This treaty is not opera· 
tive within the United States, although it has been rat· 

HIed by the Senate and signed by the President, for th.: 
reason that the Patent Laws have not been so modified 
as to conform to the terms of such treaty. 

Under the existing conditions the foreign members 
of the International Convention are extending to citi­

zens of the United States certain rights and privileges 
which the United States under the present patent laws 

refuses to grant to foreigners. This is neither fair 

nor honest, and it is the intent of the present bill to 

correct these inequal ities and to extend to foreigners 

the same privileges that citizens of the United States 
enjoy who seek to obtain protection for industrial 

property in other countries of the Convention. There 

is every reason to believe that the bill now before Con· 
gress will be passed before adjournment. 

... .. , 
SCIENCE NOTES. 

Curator Wilcomb of the San Francisco Museum has 

recently received a number of Indian relics from the 

Moqui reservation, about one hundred specimens in all, 

many of rare interest. The collection includes an 
ancient firestick used in aboriginal times for kindling 

a blaze on a block of wood by rapidly twirling it on 

its pointed end; old water-bottles of basket-work, cere· 

monial drums of various designs, sacred paraphernalia 

rarely parted with, a complete costume of the kind 
worn by the priests in the famous snake dance, which 

was witnessed by Prof. Wilcomb; stone household 

utensils, now disused and hard to find, and many 
other specimens of great value as showing the habits 

of living in vogue among these interesting people be­

fore they came in touch with civilization. The col­

lection will be unpacked at the earliest opportunity 

and placed in the ethnological room. 

In a recently published book by F. Fischer, "Das 

Studium der technischen Chemie an den Universitaten 

und technischen Hochschulen Deutschlands und das 

Chemiker-Examen," it is  said that there are about 

4 ,000 chemists who receive their education in techni­

cal institutions, and only about 200 who fo·llow chern· 

istry purely as a science. In other words, about 95 
per cent of German chemists are professional tech­

nologists. France distributes the 4 ,000 chemists reo 

ferred to as follows: Chemical industries, 220; arti­

ficial fertilizers, 90; explosives, 50; petroleum, 5 0; 
chemica1 preparations (inorganic ) ,  250; organic prep· 

arations and coloring matters, 1,000; beet sugar fac­
tories and refineries, 3 00; starch, dextrine, ferments, 
5 0; fats, dies, 100; metallurgy, 400; other industries, 

390;  laboratories and agricultural experiment sta· 

tions, 700; government bureaus, 100; apothecaries, 
200; assistants in n�ght schools, 100. 

Enormous quantities of red lead are employed in 

industry, and it  is important to ascertain whether it 

is in a state of sufficient purity. The different pro· 

cesses in use for testing red lead consist in converting 
it into an oxidized pulp, then red ucing this oxide by 

a suitable reagent, so as to be able to dissolve the 

oxides of lead completely in nitric acid. The reduc­

ing substances employed ordinarily are oxalic acid 

and sugar. It  is proposed to substitute for the em­
ployment of these substances that of oxygenated 

water. The following is the mode of operation : 2 .5  

grammes of red lead are treated with 20 cubic centi· 

meters of dilute nitric acid (1 part of acid to 1.39 

and 4 parts of water)  and shaken. The red lead be­

ing thus converted into the oxide, the oxygenated water 
is added gradually while shaking. A few drops are 

sufficient to cause the oxide to disappear in a short 

time. If the red lead is free from colcothar, sand, bar­

ium sulphate, and other impurities, a solution, limpid 

or nearly limpid, will be obtained in a few minutes.­

La Revue des Produits Chimiques. 

Sir Samuel Wilks, writing to Knowledge, states that 

Fahrenheit's thermometer owed its beginnings to the 

invention of a thermometer by Newton, which was 

described in the Philosophical Transactions for 1701. 

Newton's instrument was a tube filled with linseed 

oil, and the starting-point of the scale was the tem­

perature of the human body, which Newton called 12. 

It is worthy of notice that at this period, when numer­

ation was based upon natural requirements, the duo­

decimal system was proposed for this, as it was in 
use for all other purposes. Newton accordingly di­
vided the space between his datum and the freezing­

point of water into 12 equal parts, and stated that 

the boiling-point of water would be about 3 0  of these 

degrees on the scale. Fahrenheit, when he began to 

work with Newton's thermometer, did not find the 

scale minute enough for his purposes. He therefore 

first doubled the number of degrees, making the scale 

number 24 instead of 12. Finding he could, by mixing 

ice and salt, obtain a temperature below freezing, 

Fahrenheit next adopted this for his starting-point 

and counted 24 degrees up to body heat, making the 

freezing-point 8 and calling boiling water 53. Later 
on he again divided his degrees into four. It  wnI be 

Reen that if the above figures are multiplied by four, 

the result is the thermometric scale called after hIm 
which is still in use. 
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170 
A NEW DEPARTURE IN SRU� tOG!!. 

M'ariners have long been looking for a ship 109 or 
speed-recording instrument which can be sufficiently 

relied upon to determine accurately a vessel's location 

in foggy or stormy weather, when observations cannot 
be obtained. The usual method of towing a heavy float 

or propelling wheel on a line many feet in length in-

I 

.. ::: ::. .. 
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the speed-pipe varies approximately us the square of made tor clearing it by withdrawal of the tube. No 
the speed, and there£ore, it would obviously be con­
fusing to have the rack operate directly on the 

pointer. A train of intermediate gearing is therefore 

used, as shown in our detailed view. This train in­

cludes a pair of compensating gear wheels, which are 
so designed that the upper member of the pair will 

move through the same arc for every 

corresponding increase of speed of 

the vessel. Thus a perfect record of 

speed is at all times indicated on the 
dial. 

In addition to the speed-indicating 

mechanism is a· speed-recording mech­

anism, which comprises a chart drum 

rotated at a uniform speed by clock­

work. A pencil or marker is arranged 

to slide up and down with the speed­

indicator hub, and all the variations 

of speed are recorded on the chart. 

The distance-recording mechanism, 

as shown in our detail view, com­

prises a friction wheel, which is splined 

to a vertical shaft and rotated by en­

gagement with the face of an inverted 
cone driven at a uniform rate by the 

clockwork at the top of the ship log. 

This motio·n serves to operate a small 

counter through the medium of a pair 
of miter gears. Since the distance 

covered by the vessel is equal to the 

towing line is required. The only portion of the log 
outside the hull of the vessel is a one-inch pipe suffi­

ciently long to clear the eddy set up by the skin fric­
tion. The only attention required is the daily wind­

ing of the clockwork. The undesirable features men­

tioned are as follows: The height of float-pipe re-

quired is objection-

____ .J. 1 GHT L OA IJ_!: .. 1/'t£ ____ -�- -- -------- -_. 

time multiplied by the speed, a racl{ 

and gear connection is provided be­
tween the speed-indicator shaft and 

able, particularly for 

vessels of low free­

board, such as the 
" Porter," on which 

it was necessary to 
rig a 3-inch pipe 20 
feet or more above 

the deck. The size 

of the recording me­

chanism (31 x 19 x 9 

inches ) is large com­

pared with that of 

logs in general use. 

The speed and re­

cording dials should 

b e  graduated in 

tenths of knots, and 
t h e  chronograph 

should be omitted. 

In regard to the first 

of these objections, 

the builders inform 

us that this has been 

entirely overcome, 

and pipes can be 
stored away between 

decks on the fastest 
vessels of low free­
board type without 

reduction of deli­

cacy in registration. 

Obviousl y the seconr] 

objection is far out­

weighed by the ad­

vantages offered by 

the friction wheel, whereby the latter 
is moved upward along the face of 

the cone as the speed increases. This 
causes the friction wheel to rotate 

more rapidly, so that the miles are 
counted off with a proportionately 

higher speed on the distance recorder. 
To the right of the counter is a dial 
which indicates fractions of a mile or 

knot, as desired. 
A trial of the Nicholson ship log 

DIAGRAM SHOWING LOG INSTALLED IN A VESSEL. 

volves many difficulties. Whenever the ship stops the 

line must be immediately attended to, lest it,  with its 

attachments, be lost ; and every time the vessel starts, 

the log must be cast overboard, and care taken tha.t 

the line does not foul the wheel . The log is also lia­

ble \:0 injury from driftwood, and heavy seas inter­
fere with its accuracy. A radical departure from the 

towing type of log has been introduced 

by the Nicholson Ship Log Company, of 

Cleveland, Ohio. The new log comprises, 

essentially, two tubes which project 

through the bottom of the vessel and ex-

terd. vertically to an indicator mechanism 

located in the pilot house or any other COll-

venient location. One of these pipes, 
which is shown on the left in our diagram, 

is open at the bottom and, therefore, per· 

mits water to flow in to a height equal to 
the draft of the vesse l ;  while in the other 

pipe, since the bottom is closed and the 
opening is in  the side of the projecting 

portion, the water will rise above the 

load-water line to a height proportional 
to the pressure caused by the speed of the 

vessel .  Each tube is provided with a 
float. The float in the "speed-tu be" is ar-
ranged to communicate its variatio'ns of 
level through suitable gearing to a verti· 
cal feed shaft. The upper end of this 

shaft is threaded, and at each end of this 
threaded portion a disk is mounted. These 
disks are connected by rods, which pass 

through a nut or hub threaded on to the 
shaft. I t  is evident that any change of 
water level in the speed-pipe will cause the 

feed shaft to rotate, thus raising or lower· 

ing the hub, which is kept from turning 

by the rods above mentioned. In order to 

compensate for changes in level due to var-

iations in the load of the vessel,  connec-

tion is made between the float in the 

"level-pipe" and the disks mounted on the 

feed·shaft, so that a rise or fall of this 

float will result in a compensating rota­
tIOn of the disks and the rods which con­
nect them. Thus the hub is rotated and 

fed up or down the feed-shaft according 

to the load of the vessel. The adjustment 

is such that when the vessel is at rest the 

hUb wil l  always remain at its lowest posi-

tion, no matter what the level of water in 

the level-pipe. Suitably connected with 

the hub is a rack, which rises and falls 

with the same. This rack governs the mo· 

\, 

was recently made by the United 

States Navy. the torpedo boat "Porter" being equipped 
with this apparatus. The results of the trial were 

very favorable. The desirable features reported are 

briefly as follows: The actual speed of the vessel is 
shown on the speed dial at all times. Its accuracy is 

not affected by the conditions of the sea. It will not 
fnul readily, though, in case of fouling, provision is 

the log, and the THE SPEED GEARS AND DISTANCE 
t h ir d undesirable RECORDING MECHANISM. 
feature is merely a 
matter of detail ,  which can be easily remedied to suit 
requirements. In summing up these features, the 
Navy Bureau of Equipment consider that the inlet 
pipes are liable to become fouled when navigating in 
shoal water, where mud and sand may be stirred up. 
However, no such complaints have been received from 
users of the log. The Nicholson ship log has been 

installed on a number of the Lake steam­
ers, and has given perfect satisfaction. 

...... 
Save Your Eye"" 

If your eyesight is good, take care of it. 

Look away off yonder every time you get 
to the bottom of a page in reading. If  it 
is defective, let no foolish pride prevent 
you from wearing the proper glasses. 

There is no sense in handicapping your­

self in life when a piece of glass before 

each eye will  make your vision as good as 

it possibly can be. 1 he oculist will not 

advise you to wear glasses if you do not 
need them any more than he will prescribe 

a drug you do not need. 

Plenty of people, though, do not know 
that they have defective sight because they 
have never really seen at all . They have 

headaches, inflamed eyes, sties, even 

much graver troubles, from the strain of 

trying to see with eyes that were put up 
wrong. There are cases where homicidal 

insanity has been completely cured when 

impaired vision has been corrected.-Har­
vey Sutherland in Ainslee's Magazine. 

••••• 

tions of the pointer in the speed-indicator. 

It has been found that the water level in 
IMPROVED SHIP LOG COMPRISING A SPEED INDICATOR, A DISTANCE RECOBDEB, AND A SPEED CHABT. 

Prof. W. Noel Hartley, F .R.S . ,  of Dublin, 
presented a report to the chemical sectio'n 

of the British ASSOCiation, the first part of 

which deals with phloroglucinol and its 

derivatives. The aqueous solutions of 

phloroglucinol , prepared in different ways, 
all gave the same absorption band, and the 

benzenoid structure is confirmed. The sec­

ond part, on the "Curves of Molecular 
Vibration of Quinone, p-Nitro30phenol, and 

Similarly-derived Substances," investi­
gated by the same author, is interesting 

chiefly because it  does not support the 

view that the special structure of quinone 

is common to colored organic substances. 

Von Baeyer and Villinger have recently 

studied the so-called halochromism-the 
formation of highly colored salts from 

colorless substances; there is no quininoid 

structure in these cases, so far as tbe 
spectroscopic evidence goes. 
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SELF-WINDING CLOCK. 
BY DAY ALLEN WILLEY.  

A simple winding mechanism for clocks has recent­

ly been p e rfected whereby a clock may be periodically 

wound by the action of an electro-magnet o'n an a rma­

ture connected with the clock w e i ght.  In o u r  i llus­

tration the connecting link A i s  weighted, and serves 
a s  the driving power for the 

clock movement.  T h e  link is 

secured at its upper e n d  to 

a n  arm on the armature B. 
At the l o w e r  end it  is con­

nected to the lever C. A 
spring pawl on this lever en­

gages a ratchet w h e el, and 

the weight of link A serves 

slowly to rotate the wheel,  

which in turn operates the 

clock mechan ism. When the 

weight drops to its lowest po-

sition, a 

engages 

which in 

p i n  on the lever C 
a bell  crank D, 

t u r n  l i fts a l a t c h  E, 

Scientific American 

considered. Some years a go a writer for the Ency· 
�opffidia Britannica declared that the telling stroke 

was downward and forward, and that if  it were other· 

wise,  the b i r d  w o u l d  be pitched a somersault by its 
own activity. Pro-f. Hargrave asserted that a bird's 

w i n g  revolved in a cone and acted as a modified tro ch· 

o i d e d  plane.  Prof.  Pettigrew was the first, so far as 

1 7 1  
paper tube, the t ube being smoked on the i n s i d e  sur· 

face. When the tube was cut longitudinally and 

spread out,  t here were marks upon it from which 

Maj o r  Powel]  felt warranted i n  calling attention 

to the wing's al ternate flexion and extension. Zan­

vrie remarted the change i n  the angle of incidence 

t aldng place i n  the c;ourse o f  a complete vibration, 

but,  to this observer, the up 

and down strol,es were de­
l ivered vertical l y .  

F'o r the pu rpose O'f either 

correct i n g  o r  verifying some 

observations o f  my own, a 
common pigeon was held 

lightly in hand and moved 

s u d denly so as t o  induce ef­

fo'rts at flight. During these 

movements, flashlight photo-

graphs 

which, 

ord of 

tions 

d rawn. 

were seeured from 

together w ith a rec­

motion, some deduc­

were subsequently 

A pigeon was selected be­

cause it  was considered a 
rep resentative b i r d  for the 

purpose. I t weighed 15 
ounces and its wings were 

each of 12 inehes reach and 

5 inches w i d e  at the base. 

I n  flight they assumed near­

ly the form of a triangle, so 

that their total  surface was, 

approximately, 60 square 

o u t  oof engagement with a 

s h o u l d e r  on lever P, p e r m i t­

ting the latter to drop for­

ward t o  the right. T h i s  

movement brings the upper 

end of the lever F' directly 

under a pin p rojecting from 

an extens ion of the escape­

ment anchor o f  the clock. 

On the first swing of the 

pendulum toward the right, 

this pin is  rocked downward, 

d e p ressing the l ever F', and 
SELF-WINDING CLOCK. V IEW SHOWING DETAILS OF -WINDING MECHANISM. inches. 

lever G, on which it is mounted,  and making an e lec­

tric contact at H. The circuit  of  battery J( through 

magnets ivI i s  thus closed.  T h e  magnets cause the 

armature B to swing on its axis,  l i fting the weight to 

its initial position.  T h e  contact at H is ,  o f  cO'urse, 

immediately broken on the return swing o f  the pendu­

lum, and the parts are allowed to drop back t o  their 

normal positions.  From five to eight minutes i s  re­

quired fo·r the weight to reach its  lowest position.  I n  

t h e  ordinary-sized mantel clock,  s u c h  as that i l lus­

trated, a battery o f  three dry cells  i s  employed.  These 

are placed i n  a drawer beneath the cl ockwork, and 

serve to wind u p  the clock for a period of about eight 

months without renewing. T h i s  system i s  also appli­

cable to clncks with long pendulums,  such as the c a­

t h e d ral type,  t h e  mechanism being, o f course,  propor­

tionately larger and the magnets and battery more 

powerful.  
• of' � .. 

THE ACTION OF A BIRD 'S WING AND ITS BEARING 
ON THE PROBLE M  OF MECliANICAL FLIGH T .  

B Y  D l L  T .  BYARD COLLINS.  
The precise action o f  a bird's wing i s  so d ifficult of 

observation that a close scrutiny has been persistently 

at tempted only during c G'mpa ratively recent years. 

It  has been shown that the muscles o f  a man are 

not adapted to the propulsion o f  wings,  though the ex­

Iwriments o f  Li lienthal reveal ed some astonishing facts, 

as ,  for instance, that vibrating wings, of m o derate 

size and o f  a certain form and structure,  actuated b y  

a kind O'f t r e a d m i l l  contrivance, cou l d  b e .  made to l i f t  

h a l f  their own w e i g h t  plus half the w e i g h t  o f  the oper­

ator.  This i s  th e  more interesting i n  view o f  the 

fact that almost at the same time these results were 

being obtained,  and that with an a,Jparatus a d mitted­

l y  crude and excessively heavy, a reputable enginee!' 

was demonstrating mathematically that a man-oper­

ated pair of wings,  in order to lift  the weight of a 

man, would have to have a surface of some acres i n  

s i z e .  But w h i l e  human fl i ght with man-aetuated w i ngs 

attached t o  his body i s  highly i m p robabl e,  the solution 

o f  the great problem by other means i s  n o w  believed t o  

be possible b y  the most competent thinkers o n  the s u b ­

ject.  

The sailing and soaring birds have been profoundly 

studied ; an d ,  w h i l e  

there i s  no nniversa l l y  

,accepted t h e o r y  as ( 0  
t h e  manner in which 

their wonderful phe­

nomena are produced,  

it i s  still  hoped by 

many that they may [J8 
imitated , a n d  that 

some form o f  aero­

plane o r  air-rnnner w i l l  

eventually be evolved 

which will fulfill  the 

demands o f  aerial navi­

gat i o n .  

I k n o w ,  t o  try [ o r  a self-recordecl d i agram of a wing 

in action. For this pu rpO'se he used a sph ygmograph, 

])11 1 h i s  effo rts seem not t o  have been very successfnl.  

Baden Powell caused a small bird to fiy through a 
I. 
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DIAGRAMS SHOWING THE ACTION OF A BIRD'S WING. 

_Fig. 3.-THE RECORD OF MOTION. 

T h e  record of motion was 

obtained by leading fine ins ulated w i res from a ba l '  

t e r y  to a sm a l l  incan d e s c ent lamp ,  w h i ch w a s  fasteneli 

to the tip of the wing.  The bird was then induced tu 
make e ff o rts at fl ight as before stated, and the moving 

wing with the light attaehed was exposed, in a darl,­

ened room, to a photographic plate through the lens 

o f  a camera.  The l:1mp was loosened and finally 

beaten off by the vio'l ent motion of the member, this 

fact also appearing in the record, where the lines be­

come i r regular and heavy,  the moment of detach­

ment being marted by a final blot.  

I t  is  not cla i m e d  that a perfect record was obtained . 

Allowance must be made for the conditi ons under 

w h ich the b i n] aeted.  Sti l l ,  the transcript is legible, 

and that i s ,  after al l ,  the vital factor i n  an experi· 

m ent o f  this tinc!. 

Stu dying t h en t h e  upper pO'rtion of the tracing, for 

the reco l'll i s  h ere more accu rate than elsewhere, it 

would appear 1 h a t ,  if t h e  tip of the w i n g  were to 

continue i n  the same plane,  relatively to the vertical 

ax i s  o f  the b i n] ' s  body,  throughout a complete v i b ra­

tion, it  w o u l d  deseribe an ellipsis  upon the plane. 

But,  while this eomplete vibratiO'll i s  being made, there 

i s  also a ret raction and ext ension in the reach of the 

wing,  as noted b y  Bac1 en Powell ,  the flexion being in­

dicated by the dip of the lines toward the left,  o r  by 

their complete b reak, the tip being cut out o f  focus 

b y  SO'me i n t ervening portion.  

At the beginning of the down strote, the wing, ex­

t{;ndecl to i t s  utmost reach, assumes, relatively to the 

bird's body.  an angle upward and forward o f  some­

thing l i ke forty-five degrees,  as shown i n  Diagram 1. 
I t  should be mentioned in this connection that the 

wing has Iwl only the power of extension and flexion 

due to the m o v e m ent of  its j oints, but the extent o f  

su rface e x p o s e d  may be g r e a t l y  modified from m o ­

ment to m o m ent by the ope 'ling and c l o s i n g  of t h e  

feathers lI von t h (, m s elves.  A l w a y s  i n  full  flight, a t  

the begi n n i ng of the dG'wn stroke, the greatest pos­

sible s p read i s  exposed t o  the resistanee of the a.i r .  

When a l i ghti n g, the bird a s s u m e s  nearly an erect 

posture, as any one may verify for himself by watch­

ing a pi geon a l i ght in the st reet,  and beats its wings 

downward aJ/d forward, and it i s  onl y when ali ghting 

that such movements are perfo rmed . 

I n  Fig.  1 the wing 

has nearly completed 

its down stroke, and 

the pG'i nt to be noted is  

the angle of ineidence 

whiCh it was making at 

the moment the camera 

caught it ,  an angle ,,0 
smal l that but l ittle of  

the su rface i s  seen , giv­

ing the wing the ap­

pearance of dispropor­

t iOlmte narrowness. 

As bearing upon the 

same fascinating sub­

j ect, the actio'n of the 

wing of the bird in 
flight is being some­
what more carefully; 

Fig. I .-SHOWING THE ANGLE OF INCIDENCE WHEN THE 
WING HAD NEARLY COMl'LETED ITS DOWN STROKE. 

Fig. 2 . -SHOWING THE WING AT THE INSTANT OF 

BEGINNING THE UP STROKE. ALSO THE EX· 
TENDED WING WITH THE LAMP ATTACHED. 

In Fig. 2 the pl.ate 

was, by mi stake, ex­

posed twice and to dif­

ferent views.  I t  i s  

reproduced here be­

cause it was found im­
possible with the facili­
ties at command tQ 

© 1903 SCIENTIFIC AMERICAN, INC.



catch the bird a second time in the particular position 

herein presented. It  shows the wing at the instant 

of beginning the up stroke. The position of the wing 
r elative to the body may be observed, and the change 

in the angle of inci dence, the under side of the wing 

showing now, whereas in Fig. 1 , the wing making its 
down stroke, it was the upper surface instead .  

T h e  other view o n  t h e  same plate shows t h e  extended 

wing with the light attached.  

Fig. 3 is the record of motion. The vibrations were 

not uniform ; long strokes, short strokes, and flutters 

are alike transcribed, but, in general, the ell iptical 
movement may be readily made out. 

Diagram 2 shows this eilipse in its relation to the 

bird's body, the upper end of the ellipse being above 

and forward of the wing's attachment. The line c tl 
represents the extreme reach as it is extended prepar­
atory to a down stroke.  The tip then traverses the 

line of the ellipSe, the wing being progressively flexed 

throughout the downward movement, so that, upon 

reaching the lowest point, the wing's extremity is 

nearer the body than at any other moment of the 
cycle. At e the angle O'f incidence is changed from 

negative to positive, and the wing shoots upward, 

forward, and outward, cutting the air like the edge 

of a knife blade, thus regaining, without resistance, a 

point from which to deliver another telling stroke. 
It is believed by the author that these movements 

are variously modified in different birds, and that in 

the same bird they may be and are modified as occa­

sion requires. For instance, in  vertical flight, the 

wing would smite the air nearly broadside on during 

its downward movement, the air being avoided during 

the up stroke by the flexion of the joints, the contrac­
tion of the feathers, the angle assumed and the direc­

tion of motion ; the reduction of surface exposed being 
accomplished, not progressively, during the entire 

down stroke, but suddenly, when the stroke has prac­
tically been completed. ( See  Diagram 3 . )  

Vertical flight would then b e  accomplished b y  means 

of a reaction from the air which is smitten by the 

broad side of the blade, the edge only advanCing to 
the point of attack. Horizontal flight is performed 

by a brO'ad backward beat, the thin edge only again 
advancing to the point of attack ; and any intermediate 

direction of flight is the result of a combination of 

these movements. 

Now, the question arises as to whether the beating 

wing should not be given greater prominence in our 

plans for the attainment of  mechanical navigation. 
The aeroplane has been thoroughly tried. The most 

competent and fertile  minds have given it years of 

laborious study, incredible patience has been bestowed 
upO'n it, and large sums of money have been expended 

in experimenting with it .  Nor have these efforts been 

in vain, surprising phenomena having been produced_ 
The most encouraging structure of this form is Mr. 
Langley's aerodrome, which made, in comparison with 

what had hitherto been done, a really wonderful 

shO'wing ; but it demonstrated the fact that an aero­

plane pure and simple can never be a success as a 

weight-carrying device. 

But it is said : I f  the great birds can sail and soar, 

why cannot a man-made machine do the same thing ? 
And since it is obvious that less power is expended in 

this form of flight than in any other,  it would seem 

reasonable that the aeroplane prinCiple is the proper 

one to pursue. 
But there is nO't a sailing bird which does not beat 

its wings when it starts to fly. The start is the diffi­

cult aChievement, both with the bird and the man­

made machine. Moreover, no bird bearing away its 

prey-its load-ever proceeds otherwise than by flap­

ping its wings. The reaction o btained from this m ove­

ment is the vital thing. And movement is the vital 

thing for stability also, as shown, fm example, by the 

bicycle and the gyroscope. 
The bird above described weighed within an ounce 

of a pound, and had a wing spread of 60  square 

inches-less than half a square foot to the pound. 

The most successful air-runner ever built weighed be­

tween 25 and 3 0  pounds and had 5 4  square feet oof sus­

taining surface-approximately 2 square feet to the 

pound. 

Comparing power employed, the engine of the ai r­

runner developed more than a horse power. The bird's 

power was considerably less than 0.01 that of the man­

made machine, or 0.3 weight fO'r weight. 

What will account for all these factors in favor of 

Nature's flying machine, since it is much h eavier in 

proportion to size,  has far less sustaining surface in 

proportion to weight, and but a small fraction as 

much power available ? It is the b eating wing. 

The sand-blast as a substitute for soap, water, and 

sCrubbing brush is  a novel idea, but this has been used 
recently in the renovation of the Government Printing 

Office and the Treasury Building at Washington . A 
Chicago company has had a portable plant built for the 

purpose and engages in the business of cleaning the 

fronts of marble buildings in all  parts of the country. 
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ELECTRIC LOCOMOTIVES FOR YARD AND 

SHOP WORK. 

Durin g the past decade there has been an increas­

ing use made of the electric locomotive for general 

industrial purposes, and it is being rapidly introduced 

in the large manufacturing plants both in this coun­
try and Europe. Industrial electric 100comotives may 

be divided into the following classe£ : First, mining 

locomotives for underground work ; second, surface, 

narrow-gage locomotives for transpmting material in 

brick yards, earthworks of whatever character, or the 

surface workings of collieries ; third, factory locomo­

tives and switching locomotives for use on standard­

gage tracks in hauling and switching cars in the 

factory or  upon its sidings ; and, fourthly, tipping or 

foundry locomotives for use in foundries and stee l 

mills.  
The locomotives of the first three classes are usually 

standard types, and are Mten made to stock patterns, 

while the last requires special treatment to suit eacll 

individual case. The standard types are each pro­

vided with two motors, one on each axle, which are 

either geared to the axles by means of straight­

toothed, cut gear wheels, 0'1' directly connected to the 

axles without the use of gearing. Where two motors 

are employed, all the axles being drivers, the whole 

weight of the locomotive is available for adhesion, 

and there is no necessity fm carrying ballast. In 

locomotives employing one motor only, but half the 
weight of the locomotive is available for adheSion, 

and, as a result, it is a common thing for the wheels 

to' skid, long before the full power of the motors is 

developed. Some manufacturers attempt to solve the 

difficulty by coupling the two axles together, as in 

steam locomotives. An important advantage in the 

use of two motors is that the series-parallel control 
can be employed, and it is thus possible to travel at 

half speed without havin g  resistance in circuit, that 

is to say, without waste of en ergy, for with the motors 

in series the starting effort is almO'st doubled for a 
given current. Yet another advantage is that the 

ll se of two motors provi des a certain reserve in case 
of accident, a simple movement of the controller en­

abling one or other of the mO'tors to be used singly, 

but, of course, with a reduced load. A two-motor 
locomotive is much cheaper in proportion to' its power 
than a locomotive with a single motor. 

The storage battery locomotive, it is  needless to 

say, has great adhesi O'n on account of the weight of 

the batteries. 
By the use of storage batteries, moreover, the trol­

ley, which is often troublesome, is eliminated, and for 
certain classes of work this absence of the trolley 

renders the type peculiarly suitable. Speaking gen­

erally, it may be said that where the fire risk is  an 

important consideration, the use O'f the electrically­
driven locomotive becomes almost imperative. 

In shops, foundries, and manufacturing establish­

ments where heavy material is  moved on narrow-gage 

cars, the electric locomotive is particularly serviceable 

O'n account of its great handiness and of the fact that 

it. runs with perfect freedom around curves of as low 

as 1 2-foot radiu� . Among the principal applications 

of the narrow-gage type may be m entioned its work 

in taking trains of trucks from the pit mouth or 

tunnel entrance to' the various sorting and washing 

buildings, or to the standard-gage cars for loading. 

I t  is  also in great demand at quarries. sand pits, bla3t 

furnaces, and at sugar, coffee, and other plantations. 

The compact little trolley locomotive shown at the 

top of the frO'nt page of this issue is used on the three­

foot gage tracks in the rail mill of the National Steel 
Company. I t  carries two motors, one on each axle, 

which operate at a potential of 220 volts. The drivers 

are 3 0  inches in diameter ; the wheel base is 5 feet, 

and the total weight is about 8 tons. The locomotive 
is  14  feet long, 10 feet high, and 4 feet 8 inches in 

width. In electric locomotives of this class it is cus­

tomary to estimate the drawbar pull as one-fifth of 

the weight on the drivers ; but in practical work on 

tracks that are liable to be wet or greasy, as is gener­

ally the case in shops and mills, the driving wheels 

will slip before the estimated drawbar pull is reached, 

and sanding the tracks is usually n ecessary under such 

cO'nditions. 
As there are no severe l imiting dimensions to be 

considered in the surface locomotive, it differs alto­

gether in form from the mining locomotive, although 

the construction oof the truck is  much the same. Upon 

the truck is mounted a roofed-in cab, as shown in 
the illustrations just referred to, and the driver stands 

upright in a position where he has the controller, 

brake, sand-box lever, and alarm gong placed con­

veniently behind. 

The storage battery 100comotive, which is  shown 

below the illustration of the trolley 10comO'tive just 

referred to, has a drawbar pull of 1 ,000 pounds ; th8 

w eight of the battery is about 6 tons, and the machine 

may be operated either from the trolley wire or by the 

storage battery ; mO'reover, it may be charged from 

tb e trolley wire, a feature which renders this locomo-
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tive a very valuable and flexible machine. It will be 

noticed that the battery box is carried on the top of 

the locomotive. The connections are such that it may 

be charged at the same time that the motors are 

being driven with the current supplied thrO'ugh the 
trolley. 

Much attention has lately been given in coke-mak­
ing plants to the question of transporting the 
lorry from the bins to the coke-ovens. In the out­
fit here shown an equipment of electrical motors 
has been applied with very satisfactory results. 
The frames of the motors have been so arranged that 
a simple and efficient connection can be made with 
the axles of the lorry. 

Another important use of the electric locomotive 
has been found in the yard work connected with large 

modern blast-furnace plants. We· show an illustratiO'n 

of an electric locomotive which is equipped with a 

special motor for tipping the ladle. The combining 

of the ladle and locomotive in one machine has been 

found to' be very advantageous because of the ease of 

operation, the reduction in space, and the smaller 

number of parts. It  will be seen that this form of 

construction is  suited also for the tipping of wagons 

loaded with earth, coke, or minerals .  The particular 

100comotive here shown is at work at some blast fur­
naces at Seraing, Belgium. 

. 4 .  II • 
A u t o ln o bile Neu's. 

A new speed record of 27 seconds for the kilometer 
was made by the Hon. C.  S .  Rolls in Welbeck Park, 
Nottinghamshire, England, on February 26. A 72  h .  p. 
Mol'S racer was used, and the rate at which it traveled 
was equal to 83  miles an hour. The best previous offi­
cial record was 29 seconds, made November 17, 1902,  
by Augieres on a Mol'S car,  in France. The record, 
which is 2 seconds better than the existing one, is not 
considered official , as the course was on a down grade. 

The results of the 4,000-mile tire test conducted by the 

A. C. of Great Britain were announced recently. The 

tires awarded first prize were the Dunlop double tube ; 

the Collier double-tube tires obtained the second prize ; 
while the third prize was divided between three sets 

of Dunlop and one of Talbot tires. The Collier tire 

showed the least wear of any, but the dynamometer 
tests showed that the same car with these tires on 

pulled from 15 to 30 per cent harder than when fitted 
with Dunlop tires, and the resiliency was found to be 

less. 

News comes from Worcester, Mass. ,  that the Mor­

gan Truck Company has completed and tested with 

success the largest automobile ever completed. The 

vehicle has a capacity of ten tons to a IO'Rd, and is 
built entirely of steel. The motor used is a steam 

engine. The boiler is of the torpedo water-tube type. 

The automobile is so constructed that two or three 

loading bodies can be used, remO'ving the trucks and 
running gear and placing them under another body, 

thus saving an enormous amount in time and expense 

of loading. Two big cranes are attached to the truck, 
operated by the engine, capable of lifting the largest 

steel beams or granite blocks. The total daily capa­

city of the truck is estimated at 400 tons. 

The long-distance race on the Continent this year 
will be from Paris to Madrid--a distance over the route 

chosen of 531 kilometers, or 3 2 9 ::4 miles. The race 

will be run on three successive days-May 24, 25,  26 .  

Among the Fl'ench manufacturers who have entered 
machines are the following : Mol'S, 10 cars ; Pan hard­

Levassor, 1 2 ;  Renault Freres, 10 ; Dietrich, 9 ; Decau­

ville, 4 ;  Ader, 8. The manufacturers of the German 

"Mercedes" car have entered 6 machines ; the makers 
of the Belgian "Pipe" machines have entered 4 ;  Eng­

land will be represented by Edge and Jarrott on Napier 
cars ' and America by 2 Matheson machines, built by 

the �otor car company of that name, Grand Rapids, 

Mich, and by H.  S .  Harkness and W. K.  Vanderbilt, 

Jr. ,  who will drive special cars which they are having 
built. 

MM. Gobron and Richard have recently arranged a 

new classification of vehicles which is to be used in 

classifying the racers in the Circuit de I '  Argonne. The 
idea is to use the total cylinder area, instead of the 
weight of the cars, as a basis of classification. The 

four classes to be arranged on this basis are as follows : 

1. Total cylinder area equal to or l ess than 1 .5  l iters 
( 91 .53  cu. in . ) .  

2 .  Total cylinder area equal to or less than 2.5 l iters 
( 152 .55  cu. in . ) . 

3. Total cylinder area equal to or less than 5 l iters 

( 305 .11  cu. in . ) .  
4. Total cylinder area equal to o r  less than 8 liters 

( 488 .17  cu. in . ) . 

These four classes correspon i to vehicles of from ( 1 )  

6 t o  1 0  effective h. p . ; ( 2 )  1 5  t o  1 8  h .  p . ; ( 3 )  3 0  t o  3 5  

h .  p . ; ( 4 )  4 0  t o  5 0  h .  p .  The volume indicated i s  the 

product of the surface of the piston by the stroke and 

n u mber of cylinders. Those who do  not wish to reveal 
Th ese dimensions. cannot enter the race ; while the 

penalty of disqual ification will more than suffice in case. 
of fraud. 
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EXTENSION OF TRANSIT FACILITIE S IN NEW YORK. 
We present a map of New York city which shows in 

clear de tail the present elevated and subway transit 
facilities and the elaborate scheme of improvements and 
extensions recently suggested by the Chief Engineer of 

the Rapid Transit Commission. In his report the Chief 
Enginee r states that it  has always been the intention 

of the Rapid Transit Board, when the finances of the city 
would permit. to lay out a thoroughly comprehensive 

system of rapid transit. and that the work at present 

under contract was mapped out with reference to and 

as part of this ultimate and more comprehensive plan. 
As will  be seen from our map, the present report deals 
with Manhattan and the Bronx. Naturally, the first 

interest attaches to  the proposed extensions of the sub­
way system proper, and it is gratifying to note that the 

report proposes the construction of another north and 
south subway tunnel below Forty-second Street. The 

new line will run from the corner of Forty-Second Street 

and Broadway, below Broadway to Fourteenth Street, 

whence it will  ,continue south below University Place, 
Wooster Street and Church Street to South Ferry. This 

w i l l  be a two-track structure. A short connecting 

branch will run from Broadway below Thirty-second 

Street to connect with the new Pennsylvania depot, 

From the present fou r-track subway at Fourth Avenu e  

a n d  Fortieth Street a three-track subway extension will  
be carried below Lexington Avenue to and beneath the 

Harlem River,  to connect with the New York Central 

and Harlem River tracks at Mott Haven . A connecting 
branch will be carried from the Lexington Avenue line 

westward beneath 1 1 0th Street, to a junction with the 
subway at 110th Street and Lenox Avenue, thus provid­

ing a connection between the east and west lines north 

of Central Park, just as the Forty-second Street subway 

line provides a connection south of the Park. Shortly 
after leaving Mott Haven the subway line now under 

cnnsJJ::u.ction passes to an elevated structure, and is con· 
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Greenwich and Christopher Streets, it  is proposed to 

extend the Sixth Avenue l ine along Christopher Street 

from Eighth Street station to  Greenwich, and to lay a 
third track on the Sixth Avenue structure from Eighth 

Street northward.  This would enable trains to run 

"local" as far as Eighth Street, and then pass to the 

third track and run express to Harlem. On the Ninth 

Avenue line it is proposed to extend the third track 
from Fourteenth Street south to Cortlandt Street, there­
by enabiing the express service to commence from the 

latter point. A branch is  to be run westerly from the 
Ninth Avenue road at Fifty-third Street to Tenth 

Avenue, and thence north to Fifty-fifth Street, 

where the new branch would be depressed into a 

subway and extended under Amsterdam Avenue to 

a connection with the subway at Seventy-second 
Street. This would give some measure of relief pend­
ing the completion of the present subway from City 
Hall Park to South Ferry. Another important exten· 

sion is the continuing of the third traek on the Eighth 

Avenue road from 11 6th Street north to 155th Street. 

An important proposal affecting the districts north 

of the Harlem River is to make an arrangement with 
the Putnam division of the New York Central Railway 

for widening the present Harlem bridge into a three­

track structure, and then carrying the Eighth Avenue 

line across the Harlem River with three tracks to 
Jerome Avenue and northerly to Woodlawn, ana 
thence westerly to a connection with the Putnam divi­

sion in Van Cortlandt Park, This line would give 

rapid transit facil ities to the largest area in the whole 

city of New York, which is to'-day without rapid transit 
facilities. 

If the consen t of  the rail roads with terminal s ,:t 

Forty·second Street can be had.  connections should be 
made at as many points as possible with the subway 
and elevated lines. The points where such eonnections 

can be made are with the suburban elevated at Ford-
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could be obtained for the expenditure of between $45 ,-

000 ,000 and $ 5 0 ,000 ,000 ,  $25 ,000 ,000  of which would fall  
upon the city.  Taken altogether, the scheme of exten­

sion seems to have been very carefully thought out, and 

we believe that the selection of routes is about the best 

that can be made to meet the immediate necessities of 
city travel .  

. . . ., .. 
Expiratio n of the Brush Sto" a ge Battery Patent ... , 

The two patents gran ted to Charles F. Brush in 1 886 ,  

covering the construction of the Faure, o r  pasted type 

of storage battery plate, expire on March 6. These two 
patents-Nos. 3 3 7 , 298  and 3 3 7 , 299-covered very broadly 

the mechanical application of the active material to a 

storage battery plate. The patents were assigned to the 
Electric Storage Battery Company, which, having a 

monopoly of the pasted plate-considered to be the 
only practical form in the early days of commercial 
storage battery manufacture-built up a large business 

with its "chloride" accumulator. In the various suits 

for infringement institu ted by this company against 
other concerns, the validity of these patents was always 

uphel d. Consequently, the storage battery designers 
w ere forced to fall back on the original Plante type of 

plate, which has been much improved 0'n lhis account. 
Now that the Brush patents have become public prop· 

erty, inventors can mal{e use of this type of plate in 
still  further perfecting storage batteries ; and it is  to 

be hoped that eventually, perhaps by the combina tion 

of the two forms, a wel l-nigh perfect storage cell will 

be devised.  

Tortill as-Bread o f  t h e  Sl' a llio.h - /l ,n e r i (, a ll Pcol»)e, 

I n  conjunction with the systematic effort made in re­

cent years by the United States to make known in 

Europe the food value, or  rather, table value, of I n d ian 
corn, it may interest many housekeepers to know how 
tortillas are made. These torti llas are, as many know, 

MAP SHOWING PROPOSED EXTENSIONS OF THE SUBWAY AND ELEVATED LINES IN NEW YORK. 

tinued as such to Bronx Park. The proposed extensions 

include the continuance of the elevated structure along 

the eastern side of Bronx Park to the subu rbs of Wake· 
field and Mount Vernon, while another branch is pro­

posed, to extend along the Southern BC'ulevard, then 
westerly on 180th Street to a connection with the Thirci 

Avenue line of the Manhattan Elevated Railroad. 
As the additional lines proposed, especially those 

in the subway, will require several years to complete, 
and as, during this interval, it is absolutely essential 
t hat early relief measures be provided, it is proposed to 
make immediate extensions of the Manhattan Elevated 
system, besides laying additional tracks on certain speci· 
fied avenues. In the first place, it is proposed to double 
the capacity of the Second Avenue line, by the addi­
tion of two tracks from Harlem River to Chatham 
Square, where the new tracks will be carried 

over the Chatham Square junction and 0'ver the 
Park Row line in the form of a second deck to the 
City Hal l .  By converting the  Second Avenue division 
ir.to a four-track structure, and by extending it to the 
City Hall, an immeasurably better service will at on('e 
be provided for the east side of the city, and passengers 
from Harlem and the Bronx will be carried direct on 
express tracks to the City Hal l .  By connecting the 
rapid transit -Westchester Avenue l ine with the subur­
ban line at 149th Street, through trains can be run 
from as far north as Mount Vernon by a direct line to 
all points south of the Harlem River, including South 
Ferry. The Third Avenue line is t o  be increased in 
capacity by extending the third track from FiftY'ninth 
Street to Ninth Street, thereby giving a continuous 
express track from Harlem River to the latter point. 
North of the Harlem River i t  is proposed to add a third 
track on the Third Avenue Elevated from the so'uth side 
of Harlem River to ,Vestchester Avenue. On the Sixth 
Avenue Elevated line,  in order to furnish special trains 
from the shopping district, and a connection to the tel" 

minus of the New York and New Jersey tunnel at 

ham ; with the proposed Jerome Avenue extension at 
Van Cortlandt Park ; with the subway at Kingsbridge ; 

with the Manhattan elevated at 155th Street, to both 

the main line and the Putnam division of the New 
York Central ; with the subway to the New York Cen­
tral at the Harlem Ship Canal ; with the Lexington 

Avenue subway to the New York Central, Harlem, and 
New York and New Haven railroads at Mott Haven ; 
and all so arranged that local trains from nearby sub­

urban points can be run direct over the rapid transi t  
lines a n d  thus avoid the congestion a t  the Grand Cen· 

tral Station or the delay in transferring from one �ail 

way to another. 

Finally, it is proposed that negotiations be taken with 
the New York Central Railroad Company for the reo 

moval of their tracks from the city streets south of 

Fifty-ninth Street and on the su rface of Eleventh , 
Tenth, and other avenues and streets south to' Beach 

Street, and the substitution in place of them of an 

el evated structure along the same route ,  or possibly 
al ong West Street. which might be continued south to 

Hattery Place, and so provide not only a freight l ine. 

but also a passenger line along the water front . It  is 

also suggested that a branch of the Second Avenue Ele­

vated be constructed along Sixty-fourth Street , and over 
Blackwell's Island bridge to Lon g Ts lanrl, and that on 

Long Island a plaza be arranged perm itting the present 
su rface l ines in that district to deliver thei r passengers 
to the elevated, by which they can be carried by an 

express and local service to  any point north or  south 
in Manhattan , Brooklyn, or  the Bronx. 

Should the proposed extension be carried out. the 

city will own a complete railway system covering 37  V� 
miles in the borough of Manhattan and the Bronx. with 
100 miles of track exclusive of side tracks. Moreover .  

immediate relief is offered by an extension of the exist ­

ing elevated railway faci lities.  Such an extension of 

the city's transit facilities, which together are equiva­

lent to the addition of about 130 miles of single track, 

thin cakes of corn, and are used in Mexico and o ther 

Spanish-American countries almost universally in lieu 
of wheat bread. The corn, selected clean kernels for 

best results, is boiled in lime water until soft. It  is 
then washed thoroughly in water to' remove all traces 

of lime, and rubbed between the hands to remove the 

outer husk of the corn. The clean corn is then ground, 
while wet, to a soft mass, which is easiest accom­

plished with a Straub peanut butter mill.. The 
wet dough resulting from grinding is patted 

into thin cakes of convenient size and baked on a dry 

griddle ( that is, without rat ) and served hot. I ii the 
better class families it is usual to have one servant 
bake these tortillas continually during the course of a 

meal, so that the table may be supplied fresh from the 
griddle all the time. While these cakes are a radical 
departure to all English-speaking people, many soon 

develc-p a great liking for them. They are especially 
palatable when eaten with highly flavored meat dishes, 
such as the Mexican "chile con carne ; "  and alsO' when 

spread with butter.  It may be well to add that no salt 

is used in the preparation of these cakes. 

• • • • 
'I'll e en " " c u t  Su ppl elll e u t .  

The current Sl'I'PLEME:'>T, No. 1418 ,  contains, among 
other interesting things, an article on Aluminography, 
Civil engineers will find in the " S implon Tunnel and 
Its Construction" a most valuable article. Why the gov­

ernment vessel s are so long delayed in construction is 
a subject which is treated at length. In the South it IS 
the practice to employ convicts for the making of road� .  

Mr.  J. O. Holmes, of the Department of Agriculture, de­
scribes i n  an entertaining way exactly how convict 

labor is  utilized for this purpose. Mr. Fred T. Jane con­

t inues h is  account of the Naval 'War Game between the 
Pnited States and Germany. M.  Berthelot, the well· 

known French chemist, has made an analysis of certain 

ancient metallic objects, and has described his reS Ults 

in an interesting memoir. 
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THE LATEST HIMALAYA-CLIMBING EXPED ITION. 

BY HERBERT C. FYFE. 
A serious attempt is  about to be made to ascend the 

highest mountain in the world, Mount Everest, which 

rears its stately head 29 ,002 feet above the level of the 

sea. 
The highest point to which man has so far climbed 

is  23 ,080 feet. 

This is the 

height of Ac-

oncagua, 
loftiest 
mit of 

t h e  

sum­

the 

m a i n  

lera 

Andes. 

cordil­

of the 

Acon-
c a g u a  w a s  

scaled by the 

famous guide, 

Mathias Z u r ­

b r i g  g e r and 

Mr. Vines, two 

members 0 t 
the expedition 

sent out by 

the Royal Geo­

graphical So­

ciety in 1 8 8 7  

under Mr.  E. 
A. F i t  z g e r ­

ald, who him­
self fail ed to 

reach the sum­

m i t .  BefO're 

this event the 

r e c o r d  w a s  

held by Sir 
William Mar­
tin Conway's 

e x p e d ition, 

which in 1 8 9 2  
c l i m b e d a 
mountain i n  
the Karakor­

am Himalayas 

22 ,600  f e e  t 

high. Mr. W. 

G r a h a m  i n  

1 8 8 3  claimed 

to have as­

cended Kabru 

( 24 ,015 feet ) ,  

but his claim 

i s generally 

disallowed. The new expedition, which has just 
started for the Himalayas, is  under the direction of 
Mr. Eckenstein. Very few details regarding the plan 
of operations can be ascertained, but it is known that 

Mr. Eckenstein and his compartions have set before 

themselves the task of ascending to the loftiest peak 

of the two highest mountains not only in the Hima­

layas, but also in the world, Mount Everest ( 29 ,002  
feet ) and "K 2" ( 28 ,250  feet ) . 

Some day O'r other a mountaineer will  succeed in  

Scientific American 
scaling Mount Everest. There is nothing impossible 

in it.  Two things are wanted, time and money ; and 

provided these are forthcoming, success may very 

well be looked for. 

Most of the great climbers of to--day agree in affirm­
ing that man could exist at an altitude of 29,000 feet, 
provided of course that careful precautions were taken 
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and that all the details of the expedition were worked 

out in a thoroughly practical manner. The climber 

must not attempt to' ascend Mount Everest right off. 
He will have to take some years over it,  climbing each 

year to a certain height and resting weeks here and 

there on the road in order to accustom his body to the 
unwonted altitudes. Supplies will be a great prob­

lem, but if he can manage to insure food, clothing, 

and other necessaries reaching him at the various 

camps at which he will be forced to remain for some 

little time, and if  he is strong enough to withstand the 
cold and the rarefied atmosphere, i t  is  possible thaL 

one day his ambition will  be satisfied and that he 

will be able to take his stand on the highest point 
of the earth's surface and to rejoice in the fact that 
he has accomplished something which no one else 

has ever done since the world beg'ln . Let us  see 
what the ex­

perts have to 

say respecting 

the possibil ity 

of s c a l i n  g 

Mount Everest. 

Quite recent­

ly a paper was 

read b e  f o r  e 

t h e  A l p i n e  

Club by Dr. 

M a l  c o l  m L. 
Hepburn 0 n 
"The I nfluence 

Q·f High Alti­

tudes in Moun­
t a i n e ering:' 

Summing u p  

his remarks as 

to the ascent 

of Mount Ever­

est, Dr.  Hep­

b u r n  s a i d : 

"Provided h e 

has plenty of 
time, plenty of 

suitable food, 
and fine weath­

er, I see noth-

1 n g unavoid· 

able in the 

conditions 0 f 
the atmosphere 

at high alti­

tudes to pre­

vent a man 

w i t  h healthy 

organs f r o  m 
ascend ing the 

highest point 
on the earth 's  

surface." 

Among the 

s p e a  k e r s at 

Dr.  Hepburn'S 

I e  c t u r e was 

S i r  M a r t i n  

Conway, who spO'ke as follows : "On the two o�casiolls 
when I have been close on 23 ,000  feet I have felt that 
I could have climbed further, and that if I cO'uld have 

slept there I might have climbed much further. The 

problem of climbing Mount Everest will be comprised 
of two main difficulties-politics and finance. I f  the 

governor of India would persuade the government 
of Nepal to let the Alpine Club try, and if about 

£ 10,000 were forthcoming, and a good party, with an 
ample supply of porters. could devote two or three 

�llE HIGHESt 1Il0UN�AIN l'EAKS IN THE WORLD.-1Il0UNT EVEREST Si£N FROlll DAB..JEELING. HEIGHT 29,002 FEEl. 
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consecutive years to the attempt, there would be some 

chance of conquering the peak." 
Another great mountaineer is  Mr. Douglas L. Fresh­

:field, who recently took an expedition to the Hima­
layas and attempted the ascent of a mountain in 
Sikkim, 28 ,156  feet in height, situated as far south of 
the Karakoram range as Etna is of MO'nt Blanc . Mr.  
Freshfield got no  

higher than a lit­

tle over 21 ,000 

feet, but he was 

the first explorer 

to take a party of 

over fifty men, 

most of them 

carrying 1 0' a d s  

varying from 15 
pounds to 40 
pounds, over a 
pass of above 

21 ,000 feet, sleep­

ing twice at close 

upon 20,000 feet. 

Here is Mr.  Fresh­

field's opinion as 
to  the climbing 
of Everest : 

"There seems 

Scientific American 

About the year 1 8 5 0  the Great Trigonometrical Sur­

vey of India extended their triangulatiO'n to the foot 

of the Himalayas, and measurements were made from 

this newly gained base to the snowy peak beyond the 

frontiers. 

Between November, 1849, and January, 1850 ,  it  was 
d iscovered that in Tibet, at 27 deg. 5 9 . 3  min.  latitude 

1 75 
culminating pinnacle c� the world, Mount Everest ."  

The traveler need not dread the terrors of the 

region, for the wO'rst torrents have been bridged and 

travelers' st::tging houses have been erected along some 
of the chief routes, thus greatly facilitating the ex­

ploration of these mighty mountains. 

Before concluding this article it mal be interesting 

to recall the fact 
that the great 

Russian 

Vassili 

painter, 

Verest-
c h a g  i n ,  when 

traveling in Nor­
t h e r n  I n d i a , 

made an attempt 
to' ascend the 

n e x t  h i g h e s t  

mountain on the 

face of the globe 

after Everest and 

K 2, viz , Kazch­

enjunga, 28 ,000  

feet odd above 

the level of the 

sea. 

V e l' e s t. chagin 
attempted t h e  

ascent in J anu­
ary when the 
mountain w a s  

to me to be no 
sufficient reasO'n 
for thinking that 

climbers may not 
attain 29 ,000 feet. 

Considering how 

much more grad­

ually the rarity 

of the air in­
creases between 

20,000 feet and 

30,000 feet than it 
PHALD ONG LLAMAS. TWO LLAMA PRIESTS 

covered with ice 

and snow, and he 
got no higher 

than 15,000 feet. 

He was consider­

ed a madman for 

trying to dO' that_ 

" S 0 m e English 

officers in the 

·does at inferior levels. have every confidence that the 
highest mountain in the world will, if  Nature has not 

forgotten a ladder to it ,  be some day trO'dden by human 
foot.  I felt slack while we were above 15,000 feet , 

and on reaching the foot of the final ascent ( 21 ,000  

feet ) after wading over  a long plain of snO'w, fol­

lowed by a short, gentle slope, was completely out of 

breath. After a meal I found the ascent of some 
500 feet to the pass, partly over rock. less fatiguing ; 

and on the top, in the excitement of the discussion 

that ensued, I lost the sense of exhaustion, and it did 
not return." 

Those famous climbers, Mr.  Whymper and Mr.  Dent, 

agree in declaring that the ascent Gf Everest is  not im­
possible, though it woul d be costly, 

laborious, long, and possi bly not free 
from risk. 

"If Everest were only in England," 

Mr.  Dent has remarked, "the problem 

would have been solved long agO'." It 
is  agreed that the easiest side for the 

ascent is from the north, but the gov­

ernment of In dia do not care about 

travelers penetrating into Tibet, and 

it is possible after Mr. H .  Henry Sav­

age Landor's reputed experiences that 

the travelers themselves would fight 

shy of the Tibetans, whO' are not a 
kindly race as far as strangers are 
concerned. 

Starting from the south side, the 

mountaineer will  be exposed to ma­

l a ria ; but as it is n ow known that 
you cannot contract malarial fever pro­

vided you are not bitten by mosquitos, 
it is possible that this difficulty could 

be overcome. There are geographers 

who do not seem to be convinced that 

Everest is  really the highest peak in 
the Himalayan chain, but we hope H 
Mr. Eckenstein does succeed in reach ­

ing the summit of Everest, he will  not 
find a still higher peak awaiting the 

climber. The Himalayas have several 

peaks o'ver 28,000 feet, and more than 

a thousand which have been measured, 
exceed 20,000 feet. 

From any point of view to which 

Europeans have access, Everest fails 
to impress the observer with its great 

height. Indeed, it  is difficult to be­

lieve that other mountains do not far 
exceed it. 

and 8 6  deg. 5 4 . 7  min . east longitude from Greenwich 

a peak rose to the enormous height of 29 ,002 feet , the 
highest measured elevation O'n earth . He who has never 
seen the Himalayas from Darjeeling has missed one 

of the grandest views the world can afford. 

Darjeeling is  within 24 hours of Calcutta, and Cal­
cutta is less than three weeks from England. so the 

traveler who is weary of Switzerland and who knows 

his Europe well, may be recommended to betake him­
self to th e Himalayas . 

"Roads have penetrated," says Major Waddell, 

"the mountain fastnesses in nearly every di rection in 
the state of Sikkim, a Switzerland of the East, situated 

in the heart of the Himalayas , within sight of the 

n e i g h borhood," 
says a re��ent biographer of the painter, "when first 

they heard of his project did all they could to dissuade 

him from it .  With his characteristic obstinacy he 

simply thanked them for their advice and went on 

with his preparations for the ascent . 'At least: they 

said, 'you will never take the lady ?' Madame Verest­

chagin was with him, and had insisted on accompany­

ing him. 'That will depend upon her: said Verest­

chagin, and his wife went with him all the same . It 
was a frightful ascent. The coolies abandoned them 

when they had gone a very little way-these dark­

skinned races cannot stand the col d-and at last they 

had only one man, who carried the color-bO'x and draw­

ing tools, the use of which was Verestchagin's main 

object in the journey. The painter 
wanted to go up there to study effects 

of snow and cloud .  By and by even 

this man's courage failed him, it be-
came so intensely cold .  They were 
wa�ling in snow up to the knees in 
some places and in others up to the 

waist. The ponies had been left be-

100w.  There was no house or shelter 

of any kind. They called a halt. and 
the cou rier went back to get help, 
leaving Verestch agin and his wife on 

the mount'lin in the midst of the 

snow. with only a small wood fire be­

tween them and all but certain death, 

and with nothing but snow for meat 

and drink. They cowered over the fire 

till the fall ing snow put it out, and 

then fm all  that day and night till 
far into the next day they struggled 

as best they could for life.  As a final 

and desperate effort, Verestchagin, 

taking leave of his wife, whom he 

never expected to see again,  descended 
until he found men whom he forced to 

accompany him to the rescue of his 

brave wife ."  

••• 

"Owing to its great distance in the 

interior," says MajO'l' L .  A. Waddell,  
in  his book "Among the Himalayas," 

"behind the outer snowy peaks that 

tower in front of it, the enormous 

height is  not apparent. and this was 

oaly revealed by the scientific measure· 

ment of the Indian Survey Depart-

ment." A GAP IN THE SNOWS -ALTITUDE, 19,300 FEET ; SHOWING HOLE IN GLACIER 
ALTITUDE 17 .500 FEET. 

The French Naval Department is 

evidently sharing the skepticism en­

tertained by the naval authorities of 

other countries in connection with 

submarines .  since the Minister o-f Ma­

rine has decided to complete only 

twenty of the fifty submarine boats :1t 

present in various stages of construc­
tion. There are various types of sub­

marine vessels in the French navy, 

ranging from the 3 0-ton "Gymnote" 

to the 270 tons o-f the "Gustave Zede." 

Thirteen boats each of 175 tons dis­

placement are in course of erection, 
but work is to be stopped upon them. 

The French Naval Department for 

some reason is apparently antagonistic 

to' these heavy submarines, since the 

twenty boats to be completed are only 

of 7 0  tons displacement. 
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VENOMOUS SERPENTS. --IV. 
BY RANDOLPH 1. Gt.:ARE. 

There is a large group of serpents known as the Ela­
pine snakes, in which the abdomen is supplied with 

broad band-like plates, the head is  shieided and the 

tail is  pointed. Most of them are non-poisonous, but in 

the few venO'mous forms the poison·fangs do not fold 
down as in the viper and rattlesnake,  but remain erect. 

In some the fang is grooved, while in others it is per­

forated [hrough nearly its entire length. 

In  this group attention is first invited 
.
. to the King 

Cobra, o r  Hamadryas. This terrible serpent belongs 

to the same genus as the common CO'bra ( Naia ) . It 
feeds almost entirely on reptiles, venomous and other­

wise. It  is a comparatively frequent eater, requiring 

food at least once a month. As soon as the foO'd is 

within reaCh, the snake hisses loudly, and, expanding 
its hood, rises two or three feet, and darts on it very 
much in the same manner as the Cobra. 

The King Cobra has a wide distri bution in SO'uth­

eastern Asia, from Bengal ,  through the whole Indo­

Malayan region to the Philippines. It  is one of the 
most deadly of all snakes, and is known to follow per­

sO'ns and attack them. It is of gigantic size, one re­

corded specimen measuring sixteen feet nine inches. 

Fortunately it is not as venomous as the common 

Cobra, although it is doubtless responsible for a large 
share of the twenty-two thousand deaths which, accord­

ing to' official statistics, are caused annually in India 

alone by the poison of venomous snakes. 
The King Cobra inhabits chiefly grassy jungles. 

Its favorite food seems to be snakes of all kinds. 

'1'0 this peculiarity is due the belief among the 

people of India that it receives royal hO'nors from 

all  other serpents, and hence its name "King" 

Cobra. It is occasionally handled by the Indian 

snake-charmers in common with other Cobras, 

but it is not quite so showy on acco'unt of its in­
ability to expand its hood to so large a degree. 

In South America is found the Labarri ( E laps 

lemniscatus ) ,  which is closely allied to the Harle­

quin Snake of North America. The Labarri is 

usually fO'und coiled on the stump of a tree. or in 

some other place where it can hardly be distin­

guished from the object on which it is lying. It 
is  mortally poisonous when adult.  It  may be de­
scribed as rainbow-colored in life, but its bright­

ness fades soon after death. It is said that speci­
mens eight feet long have been killed.  

A genus common in Natal,  and occurring also 

in other parts of South Africa, is the Narrow­

headed Dendraspis ( Dendmspis angusticep s ) . it 
is long, slender, unusually active and a good climb­

er.  Its poison-fangs are very long, perforated, and 
permanently erect. It  is olive-brown, greenish 

above and of a pale green beneath. It sO'metimes 

reaches a length of six feet. 

Another venomous serpent of South Africa is 

the Atractaspis ( A tractaspis irregu laris ) .  Its 

fangs ar\� longer in proportion than those of any 
other known serpent, reaching nearly to the angle 

of the mouth. It is believed to burrow in loose 
ground. I t  rarel y measures over two feet in 

length, and its color is blackish-green above, 

shaded with orange-brown and orange-buff below. 

There remains yet to be mentioned that fear­

ful and deadly serpent, the Cobra of India ( of 

which several species occur, and all of which are 

closely related, anatomically speaking, to the Elap­

idre o r  Coral Snakes ) and its relative, the African 

CO'bra. The species most generally known is th", 

common Cobra, or Cobra di Capello (N aia tripndians ) .  

When irritated, it has the power of bringing the "ribs" 

of the neck and fore part of the head forward.  This 

action distends the skin,  and displays the hood ( or 

neck expansion ) to the best advantage. On the back 

of the hood of many specimens are two large spots, 

like eyes, which are joined by a curved black stripe, 

and the whole resembles a pair of spectacles. This 

cu rious feature is the basis of an Indian legend, to 
the effect that one day when Buddha was asleep, a 

Cobra came near him and raised its body between him 

and the sunbeams, spreading its hood so as to shade 

his face.  Buddha on waking acknowledged his thanks 

and promised to repay the snake. Now it happened 

that Cobras, huge and venomous though they are ,  had 
been liable to attack from a certain bird, called the 

Brahminny Kite ; and this particular snake, fearing 
after a while that Buddha had forgotten his promise, 

petitioned him to grant him perpetual relief from the 

attacks of this bird. Buddha immediately granted his 

prayer, by placing a pair of spectacles on the Cobra's 

head, which so frightened the Kites that they have 

never since dared to attack a Co·bra. 

Another popular myth is that the Cobra loses a 

joint of its tail every time it emits poison, and this Is 
just the reverse of the idea regarding the rattlesnake. 
namely. that it adds a new joint to its rattle for every 

person it kills.  

There is probably no other snake which has been 
used so extenSively as the Cobra by Indian snake 

charmers for displaying their supposed powers over 
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serpents. I t  should be remembered, however, that 

these huge creatures are exceedingly indolent, and 
therefore less easily aroused to using their terrible 

weapon. It may also be that the charmer possesses 
means, not commonly known, of rendering himself 

proof against the effect of the venom. There are also 

certain remedies, said to be effectual, the knowledge 
of which would dO'ubtless add courage to the charmer 

in his daring feats . One of these is the Birth-wort 

( A1'isto lochia indica ) . This is a creeping plant, the 

fresh leaf of which is very bitte r and aromatic.  It  is 

not an universal specific, however, for some dogs 

which had been bitten by a Cobra and treated with 
the leaf of this plant, died apparently quicl,er than if 

the remedy had not been given them. It is said that 
human beings become cold as marble under the influ­

ence of the venom, whereas dogs are thrown into a 

high fever. The probabilities are that this plant is 

merely a powerful stimulant, and as such simply les­

sens" rather than counteracts, the effect of the poison. 

The Cobra is said to be proof against its own poison, 

but a non-poisonous snake quickly succumbs to its 

bite. The venom is harmless if taken internally, 

the same being true of rattlesnake venom. Nor is it 

fatal when brought in contact with a mucous surface, 

slich as the interior of the stomach or the eye. The 
color of the Cobra di Capello,  which usually is from 

three to four feet long, varies greatly. In SO'me 

species the body is brownish-olive, and the "spectacles" 
are white,  edged with black. Another, also brownish­

olive, is covered with irregular cross-bands of black. 

nrnIAN COBRA (NAJA NAlA). 
Others are olive. marbled richly with brown below. 
Some are of uniform brownish-olive without any 

"spectacles," while yet others are black with white 

spectacles , and still others black without any spec­

tacles. Those without spectacles are recorded as oc­

curring in Bo-rneo, Java, the Philippines and other 
eastern islands.  

The African Cobra is fully as poisonous as its Indian 
relatives. Its native name is "Spuugh-Slange," or 

Spitting-snake, on account of its being able to project 

the venom to a distance of several feet. It is a furi­

ous fighter ; seldom running away, and more frequently 

commencing the attack. It  is fond of climbing trees 

in search of prey and is also a good swimmer. Its 

coloration is variabl e ;  sometimes a yellow-brown, uni­
fo-rm or  covered with irregular patches. Others are 

black when full grown, while before maturity they 

have a series of broad yellow bands on the fore part 

of the body. The length of this snake ranges from 
five to six feet . 

Several of the illustrations and some of the material 

used in the preparation of this article have been fur­

nished by the authorities of the National Museum. 

NOTE : In the SCIENTIFIC AMERICAN SUPPLElIIENT for 

March 14. 1 9 0 3 ,  will be publ ished the last installment of 
this series. The installment in question will deal with 

Serpent Venom. 

• • • • 
It is said that a company is soon to attempt the 

sending of wireless telegraphic messages from San 
Francisco to the Hawaiian Islands. 

Prospects of N Iagara Po,ver o n  the Canadian Side 
of the Falls. 

BY ORRIN E.  D UNLAP. 

PrU8pects are exceedingly good that a large amount 
of electrical power will be available on the Canadian 

side at Niagara within a few years. Already two 

companies are at work there erecting plants for the 

development of not less than 100 ,000 horse power each, 

and now a third company has secured a franchise. 

This new company is known as the Toronto Niagara 

Power Company, and the Ontario government has 

granted it  a franchise to develop 1 2 5,000  horse power. 
Its method of development will be identical with that 

of the Canadian Niagara Power Company . It  will 

construct a large wheel-pit and a long tunnel, the 

portal of which will be close to the edge or  behind the 
sheet of water of the Horseshoe Fall. 

Inasmuch as the wheel-pit o-f the Toronto Niagara 

Power Company will be further upstream than the 

works of the Canadian Niagara Power Company, the 

tunnel will be longer by a few hundred feet than the 
one now building. The inlet of the Toronto N iagara 

Company will be above that of the Canadian Niagara 

Power Company ; and in order that the water service 

of the latter company may be unimpaired, the On­

tario government will cause the Toronto Niagara 

Power Company to build weir dams for its protection. 

The work contemplated under this latest franchise will 

cost in the neighborhood of $ 5 ,000 ,000 and will take 

two or three years to complete. The Toronto Niagara 

Power Company's objective point for transmission 

is the city of Toronto, and it is intimated that the 
street railways and the lighting plants will receive 
power from the new company. 

Each franchise granted adds materially to the 
revenue of the commissioners of Victoria Parl{. 

The Ontario Power Company, which has right for 
two developments, pays $30 ,000  a year rental .  The 

Canadian Niagara Power Company pays an annual 
rental of $15 ,000 ,  and the Toronto Niagara Power 
Company will also pay $15 ,000  a year, making a 
total revenue at this time of $60 ,000  a year, pay­
able in semi-annual installments. But when the 

companies get to developing power they will, in 

addition to this annual rental ,  make payment at 
the rate of one dollar per annum for each electrical 

horse power generated and used and sold or dis­
posed of over 10 ,000 electrical horse power up to 

20 ,000 electrical horse power, and the further 
payment of the sum of 75  cents for each electrical 

horse power generated and used and soJd or dis­
posed of over 20 ,000 electrical horse power up to 

30 ,000  electrical horse power, and the further pay­
ment of the sum of 50 cents for each electrical 

horse power generated and used and sold or dis­
posed of over 30 ,000  electrical horse power ; that is 
to say, by way of example, that on generation and 

use and sale or disposal of 30 ,000  electrical horse 

power the gross rental shall be $ 3 2,500  per an­

num, payable half yearly, and so on in case of fur­

ther development as provided, and that such rate 

shall apply to power supplied or used either in 
Canada or  the United States. 

• f . ,  • 
Dr. Bro oks Again Honored. 

Dr. William R. Bro'Oks, director of the Smith 

Observatory, and Professor of Astronomy at Ho­

bart College, has been awarded the comet medal 
of the Astronomical Society of the Pacific, for the 

dis('overy of his latest comet. This is the seventh 

meda' awarded to Dr. Brooks by this society for his 
('ometary discoveries-now twenty-three in all. He 

also has the distinction of holding the first medal ever 

awarded by this institution. 

. . . . .. 
The  Po ssibi l i t. y of A nother P{'ary Expedition. 

The Peary Arctic Club is trying to fit out another 

expedition early in the spring. 

Nothing definite toward such an expedition, how­
ever, has been done yet. Everything depends on rais­

ing enough money in time. The "Windward," Mr.  

Peary's old ship,  has been sold,  and in the first place 

another vessel will be required. 

Mr.  Peary is negotiating with the Italian govern­

ment relative to the Arctic exploration vessel of the 

Duke of the Abruzzi, the " Stella Pol are," which ap­

proached nearer the Pole than Nansen's ship, the 
"Fram." 

Some time ago Lieut. Peary said $100 ,000  would fit 
out an expedition ; now he thinks that $200 ,000  is  

necessary, or at least $150 ,000 .  With such backing 

he is  confident that he could reach the Pole. 
The "Stella Polare" is one of the few ships suitable 

for Arctic exploration. She was originally a Nor­

wegian whaler, and is a 500-ton vessel-the minimum 

size for an Arctic expedition. 

- - --�----- -� 
According to a diEpatch to a London paper, the elec­

trical equipment in use at the Indian durbar at Delhi 
was the largest temporary plant ever erected. There 

were sixty tons of overhead cables and fifty tons of 
buried lines. 
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ARTIFICIAL HORIZON. 

An improved artificial horizon, more especially de­

signed for use on mari ne sextants, has recently been 

invented by Mr,  Joseph T, Edwards, of  New Bedford, 
Mass. The device has a very simple construction, and 

may be readily applied to enable the observer to 

quickly and accurately bring the eyepiece and horizon 

glass in proper horizontal position when making an 
observation. Our i l lustration shows the simple con­

struction of the device. It  consists of a glass tube 
bent to the form of a flattened ring or l ink, and partly 

filled with mercury or some other suitable liquid. This 

ring is vertieally pivoted to an arm, which is horizon· 

tally pi voted to a bracket adapted to be clamped to the 

ARTIFICIAL HORIZON FOR MARINE SEXTANTS. 

frame of the sextant. Provision is thus made for 

proper adjustment of the artificial horizon, to 
bring the level of the liquid into axial alignment 

with the horizon glass and the eyepiece. On Sighting 
through the eyepiece the observer can easily determine 

whether the sextant frame is held in proper position ; 
for when slightly tilted the surface of the liquid in one 

leg of the device will rise higher than that in the other 

leg, and not unt i l  a proper position is reached will  
they both perfectly coincide with the axial vision.  

This device wil l  be found particularly useful at 
n ight or  on occasions when the natural horizon is 
blurred from the sight, or, if  used on land, when the 
true horizon cannot be de termined by reason of irreg­
ular topography. By making the artificial horizon in 
the form of an endless tube, no errors will  result by 
reason of unequal air or vapor pressure in  the two 
legs of the device. 

we f e ,  .. 
A NEW ACID CHAMBER FOR SULPHITE WORKS 

The acid chamber i l lustrated herewith-the inven­

tion of Mr. William A.  McKee, of Hinckley, N. Y.-is 

d esigned to cause a thorough mixing of the lime water 

A NEW ACID CHAMBER FOR SULPH ITE WORKS. 

r.nd the sulphur dioxide gas in forming the bisulphite 

of lime liquors needed in the sulphite process of mak­
ing pulp. 

The mixing chamber consists of a water-jacketed 

cylinder, 1 ,  containing conical hoppers, 4 ,  hung from 

brackets 0:1 the interior wall of the cylinder, which is 

of thin sheet lead. Interspersed between these hop­

pers, but mounted on a revoluble central shaft, are 

Scientific American 
similar inverted cones, 3, adapted to act as splashers 
and to  spread the lime-water as it  trickles down and 

dash it, by centrifugal force, against the wall of the 

cylinder, whence it flows into the next hopper and 

from there on to the next cone, etc, 
The gas is drawn in through pipe, 2 ,  by means of the 

fan, 6,  and it  follows a sinuous course around the 
outer edges of  one set of cones and through the center 
of the other set, thus coming into intimate contact 
with the lime-water, and being absorbed by it. Any 
gas that is not so absorbed passes through pipe, 6 ,  and 
up through the tank, 7 ,  filled with the liquid, where it 
is  bound to be absorbed.  The l ime-water in the tank 
is constantly stirred by the paddles, 8, and its flow 
into the mixing chamber is regulated by valve, 9. 

• • • • • 
SEED-CLEANER FOR GRAIN SEPARATORS, 

The seed-cleaner il lustrated herewith is  adapted to 
be used in connection with a threshing machine, to save 

the expense and labor of transporting with the wheat 

a lot of refuse which must subsequently be separated 

at a l oss to the  farmer. The improved 

cleaner may be readily adjusted to clean 

different kinds of seeds from grains, dis· 
charging the refuse into bags instead of per­

mitting it to accumulate beneath, the sepa­
rator. The invention comprises a delivery 

spout, which is arranged to receive the grain 

from the elevator of the threshing-machine ; 

this spout is s o  hung from the threshing­
machine as to permit its being swung to any 

desired position. Within the spout is a 
series of screens which have meshes of dif­

ferent sizes. These screens are united to­
gether in a manner to produce a chute of 

square cross-section. This chute is of such 

size as to  fit snugly into the spout. A hop­
per is provided at the upper end of  the 

spout, and serves to direct the grain 

through a feed-tube, into the screen chute. 

A regulating gate is hung pivotally in the 
feed-tube. This gate may be operated by the 
sliding rod on the spout, to limit or cut off 
the flow of grain into the screen. The rod 

may be secured at any desired position. The 

grain i s  cleaned by flowing down over the lowermost 
screen, The refuse passes through the meshes of the 

screen, and is collected in a bag hung beneath the lower 

end of the spout, while the grain flows on through the 
ehute into any suitable receptacle.  By rotating the 

screen-chute, screens of different sizes may be brought 

into position as desired. For instance, one screen may 
permit grass-seed, mustard-seed, and buckwheat to pass 
through, while the wheat passes over the screen ; the 
second screen may separate grass·seed and mustard­

Reed from flax ; a third screen may separate foul seed 
from barley and oats,  and a fourth screen may permit 
wheat to drop through the . meshes, while the wild-oat 

seeds pass over the screen. The inventor of this seed 
cleaner is Mr. Levi Thortvedt, of Glyndon, Clay County, 

Minn. 
._---------

MECHANICAL TOY. 
The meek l ittle donkey and sturdy Shetland pony 

which give children such del ight in our parks and 

recreation grounds, are now threatened with extinction 
by the advances of civilization, just as is their giant 

relative, the horse. A mechanical genius has invented 
an automatic pony which, when pro-

pelled by the rider, goes through all 

the motions of a trottin g horse, even 

jolting the saddle up and down in 
perfect imitation of real life. The 

inventor of this device is Mr. Franz 

Hubsch, care of Joseph Hubsch, The 
Castle, Tarrytown-on-Hudson, N. Y. 

The mechanical pony is mounted 
to travel upon a track consisting of 

two rails ,  one being arranged above 
the other, as shown in our illustra­

tions. Two flanged wheels engage 
the upper rai l ,  and a guide roller 

which travels on the lower rail pre­
vents the machine from toppling 

over. The stirrups are connected to 

a pair of racks which mesh with the 
driving gear. The driving gears 
actuate the flanged wheels through 

ratchet devices which prevent back­
ward movement. The parts are so con­

nected that the downward motion of 
the stirrups causes the saddle to rise, 

then by jouncing the saddle down the 
stirrups are raised. Thus by alter-
nately depressing the stirrups and the saddle the toy 

is, of course, propelled.  The legs of the animal are 

hinged near the top, and connected at their upper ends 

to crank disks which are operated t o  give them the 
desired motions. 

As a substitute for the real l ive animal this contriv­

ance certain'y affords a great many advantages. The 

anxious mother or the preoccupied nurse need have no 
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fear of accident. The mechanical beast is a model of 

patience and docility. It will  neither bite nor kick, nor 

run away, no matter how cruelly it  is beaten. The 

young rider needs only to push the pedals down, and 

away goes his fiery steed, j ouncing him up and down in 

the most realistic manner. What more could the young 

sportsman desire ? 
• I .  I • 

A Machine for Extracting Essence front Lemon 

Peel!!il.  

News comes from Messina, SiCily, that an inventor 

of that city, Giovanni Serra valle , has patented a ma­

chine fo'r extracting the essence of lemon peels. 

The important part of this machine consists of two 

disks of about 4 % inches diameter each, the surfaces 

of which are indented like a nutmeg grater, so as to 

hold the peel in place. The disks are placed opposite 

each other. In the first movement, they separate 

about 3 % inches, and receive a half peel ( previously 

deprived of the pul p )  from a wheel, the spokes of 

w hich project about an inch above the rim, which 

SEED-CLEANER FOR GRAIN SEPARATORS. 

places the peel between the disks just before they 

meet. The disks revolve in opposite directions and 
squeeze the essence from the peel without breaking it. 

The peel is  then ej ected automatically and a fresh one 
is inserted. The essence as it is extracted is gathered 
in sponges placed under the disks. The disks can 

hardly be seen, being hidden by two cups, which pre­
vent the escape and evaporation of the essence. 

All  the work is done automatically, except placing 

the peels on the spokes of the wheel which supplies 
the disks. This work, being very simple, is  done by 

women and boys, who receive 80  centisimi ( 16 cents ) 

for ten hours' work. The capacity of the machines is  
16 ,000  half peels  per day of ten hours. 

A Ne'\v U t ilizati o n  of Yeast. 

Mr. A.  J ,  Oxford, of  Walton-on-Trent, Derbyshire, 

England, is the inventor of a fodder obtained by heat­

ing yeast, to burst its cells and liberate their liquid 

albuminous contents, then separating the liquid con­

stituents from the solid matter, and combining them, 

with or without concentration, with suitable meal. A 
top dressing or fertilizer may also be prepared from 

MECHANICAL TOY. 

yeast, which may have undergone decompOSition be­

fore heating to burst the cells, the product being dried 

or mixed with some absorbent, as kiln dust or desic­

cated malt culms. In the case of undecomposed yeast, 
the liquid constituents may be used for the preparation 
of food, and the solid matter dried for use as a fer­

tilizer. A fertilizer may be prepared directly from 
the yeast by mixing the latter with quicklime. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural IlIlplelllents. 

AT'L'ACHMENT IWR D I S K  PLOWS.-J. P. 
MULRONY, Plaza, Wash. The attachment i s  
especially adap ted for u s e  with a disk p l ow 
of the typ e  wherein a horizontal cu tter-blade 
i s  employed which will e ffectually pulverize 
the soil as it  i s  p lowed, will separate smface 
Boil from the sub-soil ,  and spread the latter 
on top of the p l owed ground, and also that 
w i l l  thoroughly sep arate the roots or tubers 
from the soi l ,  as  i t  undergoes the p l owing op­
eration , and dispose such material a t  the rear 
upon the surface of the plowed ground. 

HARVESTI<m.-E. A. MAINGUET, E vange­
line, La. Mr. Mainguet's  invention. has for 
its object among others, to p rovide a novel 
construction of framing, whe reby the team 
may operate in the rear of the cutting appar­
atus of a harvester. A simp le means is a l so 
provided for raising and lowering the cut­
ting and binding apparatus. 

Electrical Devices. 

Scientific America.n 
applicable to feeding-mechanism for kine to- Busintss and Ptrsonal scopic and p roje cting machines and p rovides Wants. 
means fol' p reventing the vibratory movement ):tEAD THIS COLUMN CAREFULLY,-You 
of the picture-strip as it is passed by lens. WIlt tind inquiries for certain classes of articles 
The dazzling effect which forms such an ob- numbered in consecutive order. If you man!,­
. . . . ! facture these goods write us at once and we WIll J ectlOnable feature of a l l  such machmes IS send you the name and address of the party desir­
thu s a voided. mg the mformation, I n  every case il is neces· 

sary to give the n Ulllber of the inquiry. 

Hallway Contrivances. 

S IGNALING Al'l'ARA T U S . -H. S.  Hoo-

VB II, Silvercreek, Neb. A simple signal is 
provided in this invention which will be au­
tomatically operated to indicate to the engi­
neer of a passing train how long i t  has been 
since a p r.evious train has passed. The device 
automatically returns to its  normal p osition 
after a p redetermined time, ready to be oper­
a ted upon by the next train. 

Vehicle .. and Their A (' cefOsorie ... 

DRIVIN'G-GEAR FOR AUTO MO ll I L E S.­
g. RAWSON., l\Ioscow, Idaho. An imp roved 
driving gea r  for au tomobi les is  herein pro� 
vided. The mechanism is ar ranged to allow 
the chauffeur to readily throw the driving gear 
in or out of action, to change the speed of the 
vehicle, and to reverse and brake the vehicle 
without changing the speed of the motor or 
stopping the same. 

IfI U N N  &: CO. 

Marine Iron Works. ChICago. Catalogue free. 
Iu qulry No .  3861i .-For the present address of the American Com puting Scale Co. 
AUTOS.-Duryea Power Co., Reading, Pa. 
I n q u i l'}" N o .  3�66.-For makers of nickel-i n · the� slot Cigar machines. 
For mining engines. J. 8. Mundy, Newark, N. J. 

J � q uh'y No. 3 �67'.-]1-'or makers of  rotary steam engmes or turbine engines. 
. .  L. S." lIetal Polish. Indianapolis. Samples free. 
I n q u h'Y No. 3868.-For rmannfacturers of sm all steam or water heating plants. 
Coin�operated machines. Willard, 284 Clarkson St., 

Brooklyn. 
I n q u it·y No. 3869 .-For makers of chemical fire engines. 
Dies,  stampings, specialties. L. B. Baker Mfg. Co. , 

Racine, Wis. 

I n q u iry N o .  3S7 0 . -For dealers in small furnish� tngs or model parts, cams,  small springs. gearing, etc. 
Hlowers and exhaust er�. Exeter Machine Works. 

Exeter. N. H .  
J n q ll 1 ry N o  .. 3 S 7' 1 .-For parties engaged in making steel stirrups of original design . 
Handle  &; Spoke Mchy. Ober Mfg. Co . . 10 Bell St . .  

Chagrin Falls, O .  
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No t e s  
and. Querles. 

HINTS T O  CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will ue paid thereto. This is fot" 
our information and 110t for puhlicatioll. References to former a rticles or answers should give 
date of paper and page or numher of question. 

Inquiries not answered i n  reasonable time should be 
repeated ; correspondents will hear in mind that 
some answers rE'quire not a little research, and, 
though we endeavor to reply to all (·ither lJy 
letter or i n  this department, each must take 
his turn. 

Buyers wishing to pnrchase any article llOt adver­
tised i n  OUl' columns will be furnished with 
addresses of houses m anufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examilla tion should be distinctly 
marked or labeled. 

( 8858 ) W. H. P. writes : Would you 
p lease tell  me what i s  the best way to keep the 
boilers clean and from rusting when they are 
out of service ', At the p lan t where I am en­
gineer we have three boilers, but only two in 
use a t  a time, and the third one i s  what we call  
out. Now what I would like to know i s  the fol­

OVERHEAD 'L'ROLLE Y.-J. J. BOUCHARD, 
Bradford, Pa. Provision is made in this in­
vention for mounting the wheel-carrying fork 
on the trol ley-pole in such a way as to en­
able the wheel to change its position when 
passing around curves and under cross-overs 
in the line of the overhead conductor, there­
by minimizing the tendency of the wheel to 
"jump" this conductor. 

l' I R I" -T I G H T EN E I L -- O .  H. GOULD . Marion, 
I a .  �lr. Gould hi  the inventor of a device 
whereby the felly of a wheel ca n be tightened 
within the tire, by spreading the felly-sections. 
This i s  done by operating upon the spokes 
to spread the fe lly,  thus p roviding an open­
ing Iletween the adjacent ends of the felly 
sections which can be fil led to tighten the 
wheel within the tire.  

g:;�1i���'J:O�O�;. 3S7�.-For makers of oil pumps for l owing : I s  it  best, when the boiler i s  not in 

T E LEGRAPH I C  S Y S 'L' g M.-J. DOYLE . Nor­
wood, N. J .  The system Invented by M r. 
Doyle is such that no circuit closers are em­
ployed, and the normal posi tion of the key 
keeps the line closed. I t  is  only when the 
key i s  depressed that the line i s  opened, so 
that business cannot be suspended upon the 
line by accidently moving the circuit-closer. 

use, to keep the water i n the same or shut the Sawmill  machinery and outfits manufactured by the water out as soon a s  possible and keep boiler Lane Mfg. Co . .  Box 13,  Montpelier, Vt. 

ELECTRICAL YE H I CL E-B RAKE .-C . J. 

KNElc l!' O R  S L E I G H-RUN .\' E R S . - H .  BLOW , 

E l l i ston, xlont. The purpose of this inveu-
tion i s  to provide a sleigh-runnel' so con� 
structed that the sp li tting of the bunk w i l l  
be obviated and an oscillation of the runnel' 
is permitted of at least five inches at either 
end, thus p reventing any twisting action on 
the bunk ; for one end of the runnel' may drop 
freely while the other end rises without strain­
ing any portion of the structure above. 

I n q u i ry No. 3S'i3.-F'or makers of felt swabs for axle lJoxes of electric tramwa ps, etc. 
Let m e  sel1 your patent. I have buyers waiting. 

Charles A. Scott, Granite Bu ilding, Hochester, N. Y. 
J n q u iry 'S o .  3 8 'i 4- .- For . makers of copper and steel cyl inders su itable for use for fire extinguish ers, etc. 
SA W MILL8.- With variable friction feed. Send for 

Catalogue B. Geo. S. Comstock, Mechanics burg, Pa. 
I n q u i ry N o .  3S7a. -}'or t h e  present address of the Am erican Vacuum Company. 
Special and A utomatic Muchines built to drawings on 

contract. 'rbe Garvin Machin e Co., 149 Varick, cor. 
Spring Streets., N. Y. 

I n q u i l' ).· N o .  3S7'6.-For the mallufacturers of the Missouri Steam Washer. 

dry ? We use boiler compound, and have no 
scale in boilers, but what I would like to 
know i s  the best way to preserve the boiler 
when not in use. 'L'he boiler generally stay s 
out for four months. A. A boiler to be laid up 
for a time should be fi l led with water to the 
safety valve at boiling heat, to discharge all a i r  
f r o m  t h e  water. T h e  b o i l e r  s h o u l d  then be 
closed up, to keep out air,  outside and inside. 
Pure water does not rust the i ron. 

( 8859 ) J. A. C. writes : I have a room 
S x 20 feet with one 32 candle p ower lamp. Can 
I warm the room with a heater by connecting 
the current to i t  '! Also would i t  consume any 

SPBCHT and C. R. KRUEGBR, New York, N .  Yo 
'i'he present Invention i s  especially adapted for 
lise on electrically-driven street cars and it 
comprises a shoe which forms the pole of 
an electl'o-m agnet, and which upon the ener­
gizatlon of the magnet attaches itself to the 
wheel, thus tending to retard its revolution. 
'rhe magnetism i s  communicated to the wheel 
also which adheres to the rail, so that a 
double braking power is obtained. 

Miscellane o u s  l! uventions. 

N CT·LOCK.-B. TUCI(EH, Moncton, New 
Brunswick, Canada. Provision i s  made in 
this invention for a lock that may be read-

Engineeri ng Improvements. i 1 y  applied upon the threaded end of a screw-
nOTARY E NG I NR-H . NIELSE�, Brook- bolt and that will hold a nut that i s  screwed 

Iyn, N. Y. 'fhe object of the p resent invention 
I 

upon the bolt from removal until  the nut-lock 
I s  t o provide an improved rotary engine of is  purposely released. 
simple construction,  which utilizes the motive D E V I C E  FO R  W A S H I NG AND D RY ING 
agen t  to the fullest advantage , permits con- F I LM S. -El . 'V. NE WCOMB ,  New York, N.  Y. 
venlent reversing, and allows of cutting off This washer and drier i s  adapted t o  accom­
the steam at any desired point of the p i ston modate any desired length or width of films 
stroke to use the steam expansively. to wash and to speedily dry the fi lms without 

marring them. Two or more adjustable posis 
Hardware. may be used a s  guides for the films and the 

MI CR OMETE R-CALIPERS . _ R. MILLhlR . post 
.
supports may be adjusted in 

.
man.y ways 

Chambersburg, Pa. Mr.  Miller's Invention p ro- I 
relative to each ot�er,  so that the filI:, m band 

vides a pair of calipers having several nice form can be held m the most convellient man­

Manufacturers' A,.dvertising Bureau; New 
'J.1rade mediu m s  a specialty. Lowest known rates. Re� 
ferences. Correspondence solicited. 

I n q u h'Y No. 3 S " " .-}1"'or makers of sroaH furnaces such as are used by manufacturing jewelers. 
Manufacturers o f  patent articles, dies. stamping 

tools. light machinery. Quadriga Manufacturing Com. 
pany. 18 South Canal Street, Chicago. 

I n quiry No. 3 S7'S.-For manufacturers of water motors. 
Crude on burners for heating and cooking. Simple, 

efficient and ch eap. Fully guaran teed. C. }:I'. Jenkins 
Co., 1103 Harvard Street, Washington, D. C. 

I nqui ry N o .  3S7'9 .-For manufacturers of horse· less vehicles to be nsed in the storage and van busi­ness. 
The largest manufacturer in the world of merrY-l!o ­

rounds, shooting galleries and han d organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

York. more current than the lamp ? And could you 
tell me how to construct one ', I can put more 
lamps in if need be. 'l'he current i s  110 volts. 
A. You can make a heater to carry one am­
pere, the same current as a 32 candle power 
lamp on 1 1 0-volt circuit, and i t  will do some­
thing toward heating yom room ; much depends 
upon the difference of temperature between the 
ail' outside and inside. A heater to carry one 
ampere on a 11 O-volt circuit must have 1 1 0  
ohms. 'l�his w i l l  require o f  N o .  2 4  wire,  B .  & 
S . ,  330 feet of German silver, or 7 1 5  feet of 
iron wire. Coil  the wire into a spiral by wind­
ing it aronnd a rod about % inch in diameter. 
Then wind the spiral around a frame of i ron 
which has been carefully covered with asbestos. 
This must be done with care, as a short circuit 
would be dangerous. The use of a heater would I n q u iry N o .  3�8".- For dealers in straight grain­

ed hardwood marble blocks of special dimensions. 

adjustments for the p urpose of increasing the nero  

precision of the instrument. 'fhe instrument S I LO.-H W. GILBERT, Philadelphia, Pa. 
admits of a l l  the uses of ordinary calipers and M r  Gi lbert' s  invention relates particularly to 
can be used as rapidly as the same, but of- the construction of doors and doorways of 
fers the additional advantages of fine ad- silos. A sp ecial construction of brace i s  em-
ju stments when de sired. I p loyed for holding the door posts apart These 

TAC K I  F-B I ocr -- A H F S"
. 

. P t- braces do not interfere with free access to . " , . � . . . . IHAL B, or 
th ' 1  th I th d d ' l I  

The celebrated " Horns by-.Akroyd " Patent Safety Oil 
EnJZine is built by the De La Vergne Refrigerating lis. 
chine Company. Foot of East 138th Street, New York. 

I n q n lry No. 3SS 1 ,-�'or parties to make tbe Toi let 
Package Cabinet. 

A lSew York Commission I-louse, represented by a 
traveling agent (commercial engineer) , win represent 
specia1ties in Eng]and, France and Germany. Address A. B. Box 773, N. Y. 

land, Ore. This tackle-block relates more par- I 
e ensl age roug I e oO J'way 

,
an w� 

ticularly to the type used for hoi sting or pull- I efficiently l
.
lO ld the doorposts a�a r t .  They Wi l l  

ml::i':,�t';b��'O����hi���a��::i.S of seamless alu-

Ing rigging. The invention embodies novel a l so con. stltute a ladder leadmg to the top 
f th I FO R  SALE.-Patent rights and tools for the manu� 

details  of construction which afford a light, 0 e Sl o. 
facture of a Practical Pocket Cigarette Maker, now 

st rong and durable sheave-block, that i s  F I S H  S K I N='I I='IG AN D S C A L I NG D E- selling freely by m ai l  orders and giving satIsfaction. 
adapted for a general service. Provision is V I C E .--'Y . KADU]TZ ,  Lemhi Agency , Idaho, Address X. Y., P. O. Box lUi, New York. 
made for the convenient l ubrication of the and ,V. J. 1"c·LL.m, C rowcreek, S. D. These Inq u ir y No .  3SS3. -For manufacturers of fiber 
working parts as well  as their disconnection inventors have made imp rovements in devices pails. . 

from each other when repairs are necessary. for scal ing and skinning fish. ':rhe imp roved PATENT PUR SALE.-Automatic envelope sealing 
device embodies a means for slitting the skin I 

and feeding macbine, 250 office envelopes per m inute. 
of the fi sh to ether with a dam ing device Gre

.
at labor saver. Recently ?atented. See half page , g 

_ � - _ notICe, thiS paper, October, 2o, 1902. W. W. GaVItt & Mechanical Devices. which may be attached to the skm and by CQ. ,  Bankers and Brokers, Topeka. Kansas. SAW - O PgRA'L' I N G  �n' C H A N I S M . - J .  which the skin may be drawn from the fish 
MEIKLhlJOHX, Sedro Woolley, 'Vash. 'l'he p res- with one hand while the other hand holds 
ent invention relates to Improvements in mech- the fi sh .  

I n q u i r y  No. 3SS4 .-For a power knitting ru achine 
for knitting wooien stockings. 

""' antel;l-Revolutionary Documents, Autograph I�et­
ters, J o urnals, Prints, ¥las bington Portraits, Early 
American lllustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A .  M., Box '17;), New York. 

anism for opemting cross-cut saws, the object AUXILIARY I RON TN'G-BOARD.-R . H. 
being to provide in connection with a saw, JAC K SO�, Rochester, N.  Y. xlr: Jackson here­
steam or other pressure actuated pi stons that in provides an auxiliary i roning-board arranged 
operate to draw the saw through the work in for convenient attachment to an· ordinary iron­
both directions instead of with a p ushing ing-board to allow of i roning shi rt-sleeves, 
motion, which might cause a buckling 01' shirt-waists, skirts, and the l ike. The con- dJ':":tn���g:�Pi�Jj�Sa:'-;;-'Pf�) r ':,u'lif�� iihe

re�'![. :;g�t�"d� 
breaking of the saw. struction permits of swinging the auxiliary of spindles. 

AJIA LGAilIA TOR.-O. II. B C HDEX and T. F . i roning�board into an inactive position to INTERESTING to manufacturers of agricultural im-
ADA:\I S, KasIo, Canada. Gold or other pl'e- leave the main i roning�board unobstructed for plements and to grain seed merchants. rl'here is to 
dous metals may be thoroughly an d  econom- its  legitimate use . take place at the city of Buenos Aires,  Argentine Re� 

public, under t h e  managem ent of the Argentine Rural ically collected and separated from sand. SOAP-LO C K. - J. C. CORhlY, xIinneapoI i s, SOCiety, an Exposition of Agriculture, wbicb will be 
gravel and other earthy substances by means �Iinn. )[1'. Corey ' s invention provides an im- opened on the 20th of May and clo"ed on tbe 10th of 
of this improved amalgamator. 'l'he appar- p rovement in soap-locks whe reby a cake may June, 1003. Foreign products will be  adm itted in com­
atus i s  provided with means by which the he suspended by a chain so that it  can he petition ; there will be exhi bited agricu ltural products 
stream of ore-bea ring sand and gravel may conveniently used and cannot he taken away. an d those that come from them in the first transform n· 

'1 b d d t th'  I d '  . tions. ':Phere will be also a horse fair and a show of al l easl y e re uce 0 a m ayer urlllg Its The device comprises two interlocking sec- kinds of animals bred for slaug-hter. Tbe exposi tion passage through the sluice-box, a t  which time tions, which are t o  be inserted into the soap- will also comprise vegetable, mineral and cbemica l it is imp regnated with mercury and the m,e- hal' from either end and cannot be removed 
taIIic particles a re thoroughly amalgamated. until the soa p has been entirely worn away. 

F I R E - E S C A PK-T. R BARBBI<, ='Iorwich, S IlADE A N n  CT'RTAI='I-I'OLE B R A C K I"T. 
Con,!.  'l�he invention provides a simple con- -E . IT. B .  LIXDHoRR'r , Sacramento, C a l .  rrhe 
strudion which can be supported upon the shade support is  a dapted for convenient ad­
toP

. 
of a Imilding and will i� clllde a ladder ! .i ustment horizontally and vertica lly.  so that 

which can he lowered automatically hy means i t  may he readily secUl'ed at windows having 
of' devices operated by an occupant of the different w i dths and hy which windows of 
IJliiIding whenever the ladder i s  reqll i l·ed. The cOJ'I'esponding width ma; be held in op erative 
device w i l l  automatically sound a signal to p osition thereat. The combined fixture is also 
the fire and police departments which would aI,Tanged to support wooden curtain poles or 
prevent a bmglar or other wrong doer from metal curtain rods of yarious lengths. 
using the apparatus a s  a means of escape. NOTE.-Copies of any of these patents will be 

F JoJ Jo)D I N G - M E C H A N T S M  F O R  P H' 1T R E - fu rnished by Munn & Co. for ten cents each. 
B E A R I ='IG STRI PS.-C. H .  KAY S E R .  West Please state the name of t.he pati!ntee, title of 
Orange, N. J.  Mr. �ayser's improvement III the invention. and date of this paper. 

m anures ; grains for seed, agricultural implements of 
al l kinds, as well as agricultural machinery, and also 
the utensils  and machines for industries. such as viti-
viniculture, wine culture. silk worm culture. grist mills. 
breweries, textUes, sugar. fisheries, apiaries, hllntin� 
anrt other kindred industries. All products, implements 
and machinery 'tvill be entered free of duty ; duty demand� 
ed o n l y  when entered for sale. The parties wishing to 
exhibit at the exposition. who need further informa­
tion upon the m atter. will please address themselves 
to R. A. de Toledo, Argentine Consul General, Room 
124, Produce F.xcbanJZe Building, New York. 

Inquiry N o .  3886.-For makers of knit cotton 
mop cloths. 

I n q n i'ry No. 3881 . -For makers of machines for emb08!11ing leather and fiber chair ends. also dies for same. 
Inquh'V No. 38�8.-For a second-hand H Star " toot powet' lathe, l1-tnch swin ... 

require the consent of the insurance company 
insuring the p remises, since its installation is 
especiallY covered by their rules. 

( 88 6 0 )  S .  B.  P. writes : For the pur­
pose of using water economically to cool the 
jacket of a 1 0  horse power gas engine, what 
method i s  p referable '! We are now using a 
wooden cask holding about 1 1 0  gallons, but we 
find that the water becomes very warm, and 
probably too much so for the purpose. If we 
should expose the outlet pipe at the outlet in­
stead of heing submerged, thereby al lowing the 
water to flow ove r an exposed su rface to cool, 
would the circuit be impai red or cease to act ·! 
The writer thinks he saw a device of this kind 
a t  the Ohio State Fail' on a portable engine,  
but did not m ake a very c l ose examination a t  
t h e  t i m e .  We t r i e d  a system o f  t h i s  kind, b u t  
i t  did not w o r k ,  owing p robably to imp roper 
elevations, the outlet 01' warm water pipe be­
ing about six feet above the engine at the out­
let. A .  An i ron tank is generally used for 
cooling the jacket water of gas engines. The 
iron is a better radiator than wood. Discharg­
ing the hot water over a plate will  tend to lib­
erate a large amount of vapor, which will carry 
off the heat. Using la rge pipe connections will 
also faci litate radiation of the heat. This 
should not obstruct the water circulation jf the 
plate i s  close to the surface in the cask. 

( 88 6 1 )  J.  S W'lnts t o  know whether i t  
i s  possible t o  change the al ternating current of 
a Ruhmkorff inductor into a direct current , so 
that i t  can be used for one or more electric 
incandescen t lamps ( 1 6  candle power ) .  I n  
short, c a n  I u s e  o n e  or m o r e  Ruhmkorff in­
ductors instead of a dynamo or accumulators, 
to get a direct current for incandescent lamp s ', 
A. If the secondary of an induction coil  were 
wound to give 110 volts, i t  would be possible to 
use the current i t  would give for lighting 1 10-
volt lamps. 'l'here would be no need to change 
the current to direct, since an al ternating cur­
rent will light an incan descent lamp as well as 
a direet current will  light it.  Indeed, such a 
current cannot usually be transformed into a 
direet current, except by means of a motor and 
a second generator. There seems to he no reJl­
son for making a l l  these transformations when 
the original current can be used just as well to 
light the lamps direct!>'. Each transformation 
is made at a loss. and as the voltage i s  raised 
the amperes are l owered in the same p ropor­
tion. There i s  no cell or battery which ( ould 
be transformed in this way, so far a s  we know. 

( 88 6 2 )  W. N. C. presents the follow-
lng problem : Supposing that on the rear end of 
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a train running' at the rate of 1 ,000 feet per 

second a cannon were p l aced, pointing in an 

op,posite direction to that which the train was 

l'Unning, and a t  a given mi lepost the cannon 

be fi red. That the velocity of the cannon 

hall was also 1 ,000 feet per second, a t  the end 

of the first second, where would the ball be in 

re lation to the mi lepost ? A.  'rh e  bal l  would 

move forward with the motion of the train at  

a velocity of ] ,000 f eet per second, and back­

ward with a yelocity of 1 ,000 feet per second 

by the force of the powder. It w o n l d  therefore 

fal l  vertically t o  the ground as i f  not in mo­

tion at  all. This I s  a simple appli cation of 

Newton ' s  !<' irst  Law of -'l otion : "A given 

forc� w i l l  produce the same effect, whether it 

act upon a body a t  rest o r  in motion, whether 

i t  act alone or at  the same time with other 

forces. " The case is the same a s  If  you were 

to jump from a moving car, and shou l d  push 

yourself backward a s  you jump with the same 

velocity a s  you were moving forward with the 

car. You would stop In midair and drop to 

the ground without any tendency t o  forward 

m otion, a s  p robably you may have done many 

times. 

( 8863 ) N.  A. B. ar<ks : What is  the 
lowest point below freezing C .  or 1<'. tha t has 

yet been attained 'I A .  The lowest tempera­
t u re which has been attained by man I s  by 

the freezing of hydrogen. You will  find in the 

issue of the S C I E X T I F I C  A ) I E R I CAN for �oyem­

bel' 2 2 ,  1 90 2 ,  the statement that this I s  1 4 . 1  
degs. absolute. 'I'hese degrees are Centigrade, 

and are the same as 259.6 degs. below zero C. 
( 8864 ) P_ J. M. writes : I wish to 

transmi t  wi reless signa l s  a di stance of about 

150 feet, under a line of telephone and tele­

graph wires ; will above wires interfere 'l H ow 

high shou l d  the copper plates be ! And is i t  

necessary to have them outside o f  the build­

ing 'l Does it make a difference in what position 
the induction coil  and receiver are placed rela­

tive to each other 'l I f  so, what ? A.  I t  would 

not seem that te lephone wires sho u l d  in terfere 

w i th wireless telegraph signals at a distance 
of only 150 feet. An experiment will quickly 

determine the matter. It i s  better to use a 
vertical wire than metal plates for sending 

the signals. Wi res 15 feet high w i l l  be higher 
than are nece ssary under ordinary circum­

stances. The sending and receiving instru­

ments may be p l aced in any desired position 

relative to each other. We have published sev­

eral descriptions of apparatus for the purpose 

and for 60 cen t s  we can send papers ( at ten 

cents each ) which contain plans and descrip­

tions of instru ments. 

( 8865 ) E.  S .  asks : Have you any SuP­
PLE ME:o!TS,  or can yon give me the formulre for 

the following : 1. For a method of treating 

paper so that when placed I n  circuit with a bat­

tery I t  will act as a conductor of electricity.  

but not be decomposed by the current. A.  

Paper having pores fi l led with plu mbago w i l l  

conduct electricity w i thout electrolysis.  Any 

other form of ca rbon w i l l  answer the same pur­

pose. I f  an electrolyte, such a s  potassium 

iodide or sodium sulphate, i s  used, the same re­

sult  with electrolysis will be obtained. 2. The 

formula for this : If a body of water 6 inches 

long and 2 inches in diameter ( In a pipe ) be 

moving at  the rate of 30 feet per second, what 

pressure w i l l  the water exert if  suddenly 

stopped ? A. A body of water 6 inches long 

and 2 inches in diameter, moving at a ve locity 

of 30 feet per second In a pipe, w i l l  strike a 

blow of 20 foot-pounds. The water weighs 

nearly two-thirds of a pound, and moving 30 
feet per second will strike a blow of 30 X 2-3 = 

20 foot-pounds. The water w i l l  strike a blow 

in this case like that of a solid, a stone or bar 

of Iron, of the same weigh t .  

( 8866 ) E. R.  A. writes : Will  you 
kindly inform m e how to prepare colored 

cements from she l l a c ,  which dry hard and 

can be French-po l i shed Immediately '! ('an the 
shellac be colored with an i l ines,  and what 

i s  the process '! A. The shellac may be simply 

n. e : ced and mixed w i t h  mineral p igments, such 

:IS ocher,  umber,  Venetian red, e t c .  I f  too 

hard, a small  amount of wax can be melted 

with it. 

( 88 6 7 )  O.  W. asks : Is  there any dan­
ger in shooting Dupont smokeless powder ? I s  

t here any difference between n i tro-glycerIne 
powder and smokeless powde r ! If there is ,  

what i s  i t ? A .  Du po nt's  smokeless powder w i t h  

ordinary care In handling, i s  safe. N i t ro­

glycerine is one of the comp onen ts of smokeless 

powder. The other ingredient I s  guncotton. 

( 8868 ) F. O. M. asks : Could you tell 
me a s  to the value of mica plates a s  an insula­

tor for the electric c u r rent a s  compared with 

glass or vulcanite,  etc. ? A.  M i ca constitutes a 
most exce l l e n t  insulation for the p r i m a ry of 

a.n induction coil  if large pIeces can be found, 
so that the air gaps between the pieces will not 

furni�h a path for sparks to pass.  Rhel l ac and 

not glue i s  the proper adhesive for retaining the 

sheets of mica in p lace. Several sheets should 
overlap, like shingles. Glue naturally absorbs 

moisture, which w i l l  ruin the insulation. We 
cannot advise the method of w inding the sec­

ondary which you p ropose. No coil of any 

length shou l d  he wound back and forth in a 

single layer. I t  w o u l d  rup ture its  insu lation 

and spark from one part  of the secondary to 

nnoth,,'· p a r t  of t lw secondll ry very soon.  A l l  

col is of any s i z e  are wound in sec tions.  All  

books upon coil  making give f u l l  instru ction 

for doing this. See also S U I'PLE�IENT No. 1 1 24, 
which contains fuB p lans for a coil giving 
a. (i-inch spark. 

Scientific 

WOOD or METAL 
Wor�ers"'� 

Without Steam Power should 
as.. our Foot and Hand Power 
llachinery. Send for Catalogues 

" . . .  Wood.working lIIachinory. 
B-Lat has, etc. 

Si!NECA FALLS MFO. CO. 
695 Water St •• &n= FaIls. 

of Wood and Metal Worke1'8. with. 
out steam power. eq ui pped with 
B A R N E S '  F O O T  P O W E R  
M A C H I N E R Y  _ 
allow lower bids OU jobs, and �ive 
greater proflt on th e work. Mach mes 
sent on trial if desired. Catalog Free. 

W. F '" J O H N  BA R N ES CO. 
Estublished 1872.  

1 99 9  RUBY ST. . ROCKFORD.  I LL. 

ARTESIAN 
W�lls, OH and Gas Wel ls drilled 
by cnntract to any depth from 50 
to 3000 feet. _ We also manufac-
���ie�n�£U�lr)h :;.�rYc��np'!�; 
Bame. Portable Horse Power 

�:"b���
n
}�� 1�

e
�g' 1&

i
}��f. 

Wri te us stating exactly wbat 
is required and send for illus­trated catalogue . Address . ��f!.!��.!!!�E2.I!ll!�!P A N D  SUPPLY Co. YO�K. U. S. A. 

-A.ND -
CUTTI N G·OFF M A C H I N ES 

Both Hand and Power. Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit­

ters' Tools . Hing'ed Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowle(lged to be BEST. ",",Senetfor cata!og. 

T H E  A R M S T R O N G  M F G .  C O .  
Bridgeport, Conn. 

The " Wolverine " Three 
Cyl inder Gasol i n e  Ma· 
rine Engi ne.  

T h e  o n l y  reversing a n d  self­
starting jr:l8oiine engine on 
the market. Lightest engine 
fo the power built. Practi­
cal l y  no Ylbration. A bsolute­ly saft: . Single, dou b l e  and 
triple marine and stationary 
motors from IJ{ to 30 H. P. 
W O L V E R I N �  

M O T O R  W O R KS. • 
G rand Rapids,  M i c h .  

FOR LI G HT A N D  M E D I U M  WO R K  
this new If inch 

I N DUCTION 
CO I LS for experi· 
ments in X rays and 
other electrical work. 
or Oata!ofI'UIJ Free. 

E .  S. R I T C H I E  & S O N S  B ROOKLI NE .  M ASS 

1 � l:"fJ Automat ic  Machines 'f J ? FORM INi WIRE U .... Q from coli Into shapes similar 
� <./'l to cuts. We can furnish rna­

'=, 1 chines or floods, as desired. o '=- 17' Senet for Cata1.ogou. 
� � B LAKE & J O H N S O � ,  
P. O. Box ' .  WATERB URY, C O N N .  

T O  M I N E  O 'W'" N E R S 
You need a ll ol",Ung Englne. 
You want the best, strongest, 

:h��sf� �a�!�ih!O��s� d�����: sud yilt the 
saver of 
for our 

for Marille, Stationary and Autom obi le en"ines. Will 

��� f���i��k�any times 
Write for circulars. 

The C a r l i S l e  & Fi nch Co . . 233 E. Clifton A v e . ,  Cincin nati, O 

lise your own paper . 
Any pen, any ink, no pre" 

Oovernment Officials, Colonists. Farmers. 
will find it invaluable. 

Every man who writes letters should write for price� 
if his stationer does not keep it.  We manufacture " Ditmars" Typewriter Ribbons 

and Carbon Paper. 
PEN.cAIt80N MANIFOLD CO., Dept .  I ,  

• 45-7·9 Centre St. ,  New York. U.S.A. 

American. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

February 24 . 1 903. 
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Account carrier, Ii' . A. Chapman . . . . . . . • • . .  721 , 42� 
Aerating beer, etc. , meallS for, JiJ. C .  H a rvey 7 2 1 ,  1 �-1 
Agricultural i w plt'mtmt ,  D. Lubin . . . . . . . . . .  721 , 5�� 
Agricultural implement,  power opt'rated , 

D. Lubin . . . . . . . . . . . . . . . . . . . .  721 , 5�, 721 ,5�1 
Agricultural machine, D. Lubin . . . .  721, 583 7 2 1 , 5S-i 
Agricultural machine,  motor operated, L. 

Lubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72l , 58� 
Air cooler and heater, cabinet, J .  & W. 

Titus . . • . • . . . • • • • . . • . . . . . . . . . . . . . . • . . .  7 2 1 , 254 
Air tight box, t i l l ,  or can ister, A .  Il'ogg . • . .  7 2 1 , 507 
Alarm. See overtlow alarm. 
A l ioy of i ron and titanium, A. J. Rossi . • . .  7 2 1 , 467 
Amusement apparatus, J. Brown . . . . . . . . . .  721 , 63 1  
A nesthetics, apparatus f o r  administering, 

W. A .  Heckard . . . . . . . . . . . . . . . . . . . . . . 721 , 1 85 
A n i m a l  t m p ,  Nesmitb & Brewer . . . . . . . . .  721 , 321 
A n imal trap, W. W i lhelms . . . . . . . • . . . • • . .  72 1 , 407 
A n i m a l  trap, Bristol & Eberhard . • • • • . • • •  721 , u:n 
A n i m a l  trap, W. A. S m i tb . . . . . . . . . . . . .  721 0 1 4  
Automatic t r i p  brake, E .  L.  Cridge • . . . • . .  721 :5 )a 
Automobile,  A. W. Ya le . . . . . . . . . . . . . . . . . .  72 1 , 2uIJ 
Bag bandle, G. H. Gentzel . . . . . . . • . . . . . . .  721 , 3u� 
Baking wafers, etc. , appuratus for, H. W. 

Mackenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 2 1 , 455 
Baling press, cotton, 'V. II. RPl'VCS • • • • • • • 721 , �25 
Balls,  m a n ufactul"c of playing, Ii" H. Rich-

ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 2 1 , 462 
Balldagt', hemostatic, I�. E. Deuain • . . . • .  72 1 , H i2 
B U l l k ,  tran sfprable j oll ,  G. M. G reen . • . . .  721 , 56U 
Barrack jack, C .  Hammond . . . . . . . . . . . . . .  721 , 5 1 u  
Ba rrel heading press, 'V. D. Davis • • . . • .  721 , 4�u 
Bean separatol', J.  ",". C a l"lloch u n  • . . . • . .  721 ,421 
Bed or couch heating apparatus, P .  H .  T .  

Paulinetti  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 1 , 226 
Bedstead caster attachmcnt,  R. Scott . . . . .  72 1 , U1 U  
Bellows, A .  J.  G u n tel' . . . . . . . . . . . . . . • . . .  7 2 1 , 31>7 
Belt, d rive, I .  M. Willie . . . . . . . . . . . . . . . .  721 , 6./:) 
Belting, apparel,  G .  H .  Taylor . . . . . . . . .  721 , G 1 B  
Beverages, manufacture of non-intox icating, 

A.. N ilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 3�;l 
Bicycle coaster brake, McCurmick & Mac-

pball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 1 , 5!)� 
Bicycle or l i k e  vehiclp , C. L. Travis . . . . • .  72 1 , a4a 
Bicycle rest, E. H.  G a m ht'r . . . . . . . . . . . . . .  721 , u 1 1 
B ieJ'ele seat SU PPOl't , C. I I .  Eddy . . . . . . . .  721 , 1 67 
Binder, fodder,  E.  Hanby . • . . . . . . . . . . . . • •  7 2 1 , 181 
Blast fUrll R Cl', R. Bcrg . . . . . . . . . . . . . . . • • .  721 , 4 1 7  
Blpaching apparatus, fabric, Floquet & 

Bonnet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 4a6 
Block construction, hollow, B .  L. Blair . . .  7 2 1 , u:�4 
Bollcr hl'a d,  stt'u m ,  I I .  Vail . . . . . . . . . . . .  721 , :H 4  
Boiler superheatpl', tubulur, W. Schmidt . .  721 , 242 
Boiler tube Clt'Ullt ' l" ,  II .  C.  Ryding . . . . · . . . . . .  72 1 , 609 
Bolt clip[Jl' r, H. K. POl'tel' . . . . . . . . . . . . . . . . 721 , 232 
Bolting maehines,  cleaning dl'vicp for use 

i n  connection with, R. A .  Stubhs . . . .  721 ,2u1 
Book, hymn, C .  C a mpion . . . . . . . . . . . . . . . .  721 , 1 48 
Boot or shoe edge t r i m m i ng Ill u ch i ne,  W. 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721 , 398 
Bott1<� ,  non refillable, A t z he rgt' l" & Peters . .  721 , 493 
Bottle stopppr, M .  H n rtog . . . . . . . .  ; . . . • .  721 , 299 
Bottle stoppel',  J .  L. Rugl'r . . . . . . . . . . . . . .  721 , 330 
Bottle stappl'l', H. Camphl'll  . . . . . . . . . . . . . .  721 , 541 
Bottle washing muehiut ' ,  .T. A. Prince . . . .  721 , 233 
Brake apparatus, automatic fiuid pressure, 

}-I. Corrington . . . . . . . . . . . . . . . . . . . . . . . .  7 2 1 , 428 
Bruke beam, t russed, H u n toon & Robi-

scbung . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . .  721 , 564 
Brake shoe, Stinson & Purkt' . . . . . . . . . . . . .  721 , 52 (j 
Brick, adhesive, "". Hayhow . . . . . . . . . . . .  721 , 44 1  
B r i c k  m achine lubricating dt'vict', C .  Chum-

bers,  Jr . • • . • • . . . . . . . . • . .  ' "  . . . • . . . . •  7 2 1 , 1 52 
Bridle, H. E. von Ii: ubin . . . . . . . . . . . . . . . . .  721 , 572 
Broom holder, "r. J.  A shb,r . . . . . . . . . . . . . . 721 , 4 1 2  
Brush, W. A .  P h i ll lll'Y • • . . . . . . . . . . . . . . . . . .  72 1 , 60 1  
B r u s h ,  p o l i s h i n g ,  A. B. "" a t k i n s  . . . . . . . . . .  721 , 2t3a 
Bubble blOWN', 'V. E. Allt'n . . . . . . . . . . . . . .  721 , l :�;j 
Bubble blOWN', P .. D. Hurton . . . . . . . . . . . . . .  721 , a7:i 
Buckl·ts, apparatus for automat ically dis-

cbarging, W .  P. Sherman . . . . . . . . . . . .  7 2 1 , 33;{ 
Bucklt·,  J. H. Sou I'e k , l"PiSSlll'  . . . . . . . . . . . . .  1 2 , 086 
Buggy top support, \V .  F .  B row n  . . . . . . . . .  721 , 5:lS 
Building construction, C. D .  lJi�gius . . . . .  721 , 1 88 
Burial  case protector, I I .  D . Clark . . . . . . . . .  721 , 355 
Button, collar, II. Lum) w un . . . . . . . . . . . . . .  72 1 ,203 
Bu t tonbole substitutl',  J.  Boy'" . . . . . . . . . . 721,419 
Cakes from polygonal blullkR, llJu ll u flicture 

of, J. J. Forstel' . . . . . . . . . . . . . . . . . . . . .  7 2 1 , 173 
Calipers o r  divid .. r., N. E .  lI u r t i n  . . . . . . .  721 ,379 
Can. See on call. 
C a n  folding support, W. L. Jasinski . . . . . .  721 , 307 
C a r  conveyer, H .  J.  Smith . . . . . . . . . . . . . . 7 2 1 , a:�6 
C a r, dump, E. D. Haven . . . . . . . . . . . . . . . . .  721 , :300 
C a r, dumping,  C .  D. Page . • . . . . . . . . . . . . . .  7 2 1 , a2:� 
Car fender, G. IiJ. "" right . . . . . . . . . . . . . . .  721 , :mf l 
C a r  fender, J. Roclaml t  . . . . . . . . . . . . . . . . .  721 , 007 
C a r  fender, street, L. Dt'vt'rs . . . . . . . . . . . .  721 , 1 1 i : ;  
Car,  motor, H. Austin . . . . . . . . . . . . . . . . . . .  721 , -l I :� 
C a r  switch opera ting uH'ch anism, st rt-et, 

R. A .  Brock . . . . . . . . . . . . . . . . . . . . . . . . . 721 , 279 
Car wheels,  m a n ufacturing, Buhoup & R i t t e r  72 1 , 632 
C a r  ventilator, A. T. l<�ox . . . . . . . . . . . . . . . .  721 , 55fl 
Ca rbureter, A. Wol ft' . . . . . . . . . . . . . . . . . . . . .  721 , 2HS 
Carriage ('all hox ,  I. T. Smith . . . . . . . . . . . . 72 1 , 337 
Cart prot<'ctor. pnRh , J.  W .  II .. ath . . . . . . . .  721 , 301 
Cartrldgl', blast i n g ,  T.  l·� . Durham . . . . . . . . . .  721 , 4�2 
C a rtridg(', guhlt� for inl'lide tubf's of blast� 

ing,  T .  F.  Durham . . . . . . . . . . . . . . . . . . .  721 , 4 3 1  
Cash register, . T .  H .  llcCormiC'k . . . . . . . . .  721 , -15D 
Casting macbin.. W. A .  ;\Ic A d a m s  . . . . . . .  7 2 1 , 3Rl 
C('n ser, B .  "T. �\h n e  . . . . . . . . . . . . . . . . . . . . . 721 , 1 3:l 
Cbain CQu plinl' cll'vic(',  C. II. S m i t h  . . . . . . . .  721 . 3n7 
Chain tightpll i n g  d(�vlcp,  }J . •  T . O ' Malley . . . . 721 , fI:U,) 
Churn,  L. Vnn Olst . . . . . . . . . . . . . . . . . . • . • •  721 , 255 
Cigar lighh'l' , F.  K rnt'IUl'r  . . . . . . . . . . . . . • . .  721 , 4rlO 
Cigar t ra y ,  ('om hi n a t ion , .T . A .  Byle . . . . • .  721 , 566 C l gar('t tp m a ki ng m a ('h ine, L. B .  B a ron . •  721 , 5:l3 
('ind .. r hOPlwr, J.  Bl' l'g . . . . . . . . . . . . . . . . . .  721 , 1 39 
C i rc u i t  breaker, H. P. Ball . . . . . . . . . . . . . .  721 , 273 
Cla sp , F.  A .  Wl'rnig . . . . . . . . . . . . . . . . . . . .  721 , 264 
C il' v l s, H. Wl'st('ott . . . . . . . . . . . . . . . . . . . .  7 2 1 , 530 
Cl i p appli .. r, G . .  r. van Rebott . . . . . . . . . . . .  721 , 480 
Clod ('rushpr, .T . G .  Ii� i n ley . . . . . . . . . . . . .  721 , 1 70 
Closet basin �wntR,  R a n i t u ry cover for, H. W. 

Leltcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 ] , 576 
Clothf's wringpr, R. C .  Rf'pkman . . . . . . . . . .  721 , 1 38 
C l ut ch Dl('('hal l ism,  A. E. NorriS, rpissup . . .  1 2, 085 
Coaster brnkf', C.  n loY{' r . . . . . . . . . . .  721 , 437 721 , 4�R 
Cock, saff'ty gus,  .Tpllspn & Ch riF;tpn sf'n . . . .  72 1 , :l08 
Coin rt'cf'ptach ' , ""u rm a n  & W l n tf'r . . . . . . .  721 ,202 
Cok p drawp r , JOll P S  & Donohof' . . . . . . . . . . .  721 , ;;1 !l 
Colla r , hrf'm:;t, G. }J . Pratt . . . . . . . • . . . . . •  721 , 388 
Coloring m n t t('r for w a sh a hle fabrics, remov-

able. �!. I. . Fisher . . . . . . . . . . . . . . . . . .  721 , 2nO 
(lom prpsRor dl sC'hn rg(� valv(' , B. V. Nord� 

herg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 ,221 C.om put i ng d {'v l('f' , W .  M .  "'hf'ildon . . . . . .  721 , 40!l 
Conc1 pn sl ' I', i nj ( '('to l", "" . H . ('nngh Un . . • • • •  7 2 1 , 1 »!'l 
f'ondt'Il SPl", Rll t'fn('p, H • •  Tn n kf'rs . . . . . . . . . . . .  721 , :n O 
Conduits,  apparatus for as('(' r t n i n i n g  th e  

f'OIul i tion of p i p ( ' ,  K .  E.  R t l l u  rt . . . . . . .  721 , 4  7f; 
Cond uits , conpli n g  for conVf"Yl'rs or rods 

for purposPR or n ndergron n rl ,  T . •  T.  COPf' . 721 , 427 
('.onvPl"tih1p fnrnu(' t ' ,  F. I'� I ( 'h",g'('r . . . . . . . .  72 1 . :') ' � ( j  C'oJl vpypr, pnf' um a t i C', .T. R.  Bu rgf'ss • . . . . .  721 , 1 -1;; 
ConvPYN' support,  C .  'l'Ipt7.gf't· . . . • • . . . . . . .  721 . 21 !,)  
f'0l W l n g  m�H'h int',  Ji\ SOP I I Il P ('k('u . . . . . . . . . . 721 , 3:1� Corlwr pln h ' , sa n it a ry, E .  l" ll llkp . . . . . . . . .  721 . 1 7fi 
('nI"R�\t, J. H. Thorn ton . . . . . . . . . . . . . . . . .  721 . 621 
f'orRI�t, m n t f'l"n l t y .  M. 1l}. L ..  tghton . . . . . . .  721 , El7&,} Cot ton cb op p('r, n .  C .  Tallf'�" . . . . . . . . . . . . .  721 , 0 1 8  Con pl in g . RN'! F n r n i t n rp f'onp1 i n g . 
Con pli ng d('vlc(', Ii'. O. Hng-hps . . . . . • . . . . . .  72 1 . 30 4  ('oupli n g k nn ck l{' . E .  � .  WM Rhhn rn . . . . . . . .  72 1 . :�-t!) 
C l'A tl', fold i n� , J .  H .  G r n �· . . . . . . . . . . . . . . .  721 , 2 !lfl C rat <', sb l pping , H . .  T. W i l l i a m s  . . . . . . . . . . 721 , 642 
C rP tt lD 8Ppa rator, cpn t r ifugal , E. }i�. & L. J. 

Hl'dderlob . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721 . 1 R6 
C rnsh i ng roll. W. C. Mall!:" . . . . . . . . . . . . . .  721 . 21lR 
Cultivator atta chml'nt, n.  C .  Rn t t 'm n n . . .  721 . 277 
Cultivator pl an t i ng a tta ehm l'n t , .T.  n . 

Hutcbe rson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
tcron«nued on pago 180) 
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TRUSTV10 RTHY 
and Women find 

P R O FITABLE 

EM PLOYM E N T  

����inrOO AJj����I��t�?�s�
in

!����t 
grade made. t:UU l lot rust. crack 
or �cale. Hand80we as si lver and 
4 times l i�hter . Lust a lifetime. 

Our new methed makes work 
easy. pleasant and profitable. 

Best oft'er you ever had . 
Write to-dRY. 

A l l m i n u m  Cooking  Ute n s i l  Co.  
D i s t rict 5 ,  P ittsb u r g h ,  Pa. 

[7 GLASS � 
WATER COOLERS 

ICE AND WATER SEPARATE 
No Germs, Insects, Rust or Dirt 

I\... WRITE FOR PAl\J PHLET " D."  A � APPERT G LASS co . • 2 7 7  8 'dway, New York £..J 
"I' ;;;;t;(;:.o;-.,T;:-:Z·"-'�:::;;·"'�,;:;:=-;���k��nOMAX1I AND INCliHATORS" 

free. postpaid, for the next 30 days to all whu meD­
tlon this paper in writin� for it. It's the be s t  we 
ever published. BxIl Ins. 196 pages. HandBome 
orip;lnal illustrations. 12 special chaptef'1l on vital 
poultrl subjects. Write to our nearestomce for it. 

Butralo,C1P!.���c��:.��.�or CO • • 

Boston. MaBI., New York, N. Y. 

O L D S  G as :
ll
�l�:olint" 

A perfeetly proport iollt'tl m ixture of !rIlS and . i .  
sllp"lietl w:th  clo� .. k ­
Te:,rll!:lrih· to tht:' l'omhlls, 
��oe

n �.:::��;���;�b��1�:�I�I:i I�1 power with es('h explosion. 
Y,Trite for catal ogne. ��!dR\\"��t��}�:�::'�JCH. ----=----

H O LL A N D  
MOTORS 

FOt.TR S I Z ES 1Mh. p.,  air-cooled for Bicycles; 
altl-o all accessories for 
Motor Cycle •. �!I{ h. p., air or water·cooled. 6 h. p., water-coo1ed. 

10 h .  p., water-cooled. 
v" .... ' u � u "  and Price 1 4ist. 

Th H II d A t c oo Van Winkle Ave .. e 0 an u 0 0 . ,  Jersey City, N. J. 

" CUSHMAN " 
CH UCKS 

An styles and sizes. 

Send ! or Cata!ogue. 

T H E  C U S H MAN C H U C K  C O . ,  
1 8 9 Al lyn St . .  Hartford .  C o n n .  

HERCULES 
FLOATS Sjlecify tbem. 

40,000 in daily use 
HERCULBS PLOAT WORKS· 

Box 3n, Sprinl(iield. Mass. 

SEND IU � FOR 126 PAGE ILL.CATAJ:DGU� 

���7ti'i 
RemoYl:'d to 182 Milk �treet. 

---------- -----

Wire Cloth, Wire Lath, 

Electrically -Welded 

Wire Fa.brics 
a.nd Perforated Metal of a.1I 

Kinds 

!\.lanu factured by 

C L I NTON W I R E  CLOTH C O M PANY, C L I NTON, MASS. 
BO�TON N EW YURK CHJCAGO SAN FRANCISCO 

© 1903 SCIENTIFIC AMERICAN, INC.
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A 
KN I FE 
M A D E  

TO 
O RD E R  

Y O U R  OWN PHOTO L�d:ea�doili��r::� 
' � il1, in a transparent unbreakable handle. Hand forged 

razor steel blades. Guarantee with each knife. 59 styles for ladies or gentlemen. Send for circulars and ttrms. 
AGE:>ITS \V ANTEn. 

•• ���"'U�'(� , 
It's a G uarantee of Qual it, 

2,000,000 
Sold in /2 Years 

EVERY REEL · WAR RANTED 
- Booklets mailed free 

The Andrew B. Hendryx Co. 
NEW HAVEN. CONN., U. S. A. 

The Ba.la.nced Motor 
Employed in  all Haynes-Apperson cars i s  o f  the 
famous double cylinder type "lVUich has proved its su­
periority . over all othGf forms. This motor was de­
signed for automobiles by The Haynes-Apperson Company, and is used exclusively in every type of 
carriag-e they manufacture. Many manufacturers have 
tried to imitate this construction, but have produced 
nothing equal to the original. 

Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature ot· the 

HaynesaAppe1."son Car 
in 1����

t
�t�:��s:\tt\rJtOrbU�j���;. i::�l?g� �?he:.�gt��rs11� 

of the French gear, and is more fiexible under all road 
conditions tha·n any othe-r automobile speed changing 
device in existence. It has been conSistently devel­
oped through te�l years of hard service, and has been 
more thoroughly te3ted under aU conditions than any 
other transmission made. 

!!!hould this be ofinterest. we shall be glad to tell you more about it. �end for our literature 
THE HAYNES. APPERSON CO. , Kokomo, Ind. 

( T he Olde;;/; Builders ot Motor Cars in America) 
.National Automobile Mfg. Co., San FranCisco, agents 
for PacifiC Coast, branch store, 381 to ss.; Wabash Ave. 
Please mention the SCIE:-'TlFI(; AMERICAN when you communicate with us. 

T h e  M E DA R T  
BOAT B U I L D I NG 
M AT E R I ALS 

bring boat construction within the range of amateurs, at a sm'l,ll cost. 
Yachts, Launches, Row Boats. 

Send stamp for catalog. 
F R E D  M E DART, 3 5 4 5  DeKalb  St •• St. L o u i s , M o .  

BARKER MOTORS 
• to 8 H. P. , $80 to $ 2 2 0  

Have more good points, fewer 
parts a.nd require less atten­
tion in operation than any 
other. 

Launch ... Valves. Speeialt iel. 
C. l. Barker ,  Norwalk.  Ct. 

Gasoline Launches 
d E . 

Steam an nglnes ��dnE:;:ne .. 
Tregurtha Water.Tube Boilers 

Bargains in Second Hand Launches. 
Send SIX 2�cent stamps for catalogue. 

MURRA Y & 'l' REGURTHA CO., 340 West First !!!t., South Boston, Mass. 

A " Motorette 
Runa.bout " 

of beauty and utility is shown in sc,co::cpanyulg 
5 h. p., Single Cylinder, De 
Dion" type. Weight, 720 lb •. 
unloaded, BOO Ibs. when tilled 
with water and gasoline. 

Mechanism perfect and e'lsy 
to underst�nd and operate. 
All parts highly finished and 
with a view to cotnfort and 
durahility. Most useful and 
economical ·· machine on the 
market. Light and strong. 

Write for tree il1ustrated 
descriptive booklet to 
The George N. Pierce C o . ,  

Buffalo, N. Y. 

Cultivator, wheel, J, A. Smethers • • • . • . . .  72 1 , 335 
Curtain fixture, H. E. Keeler . . . • • .  721,448 721,449 
Curtain guide, cabinet, J. M. Wege • • . . • .  721 , 403 
Damper, stovepipe, L. F. Cutten . . . • . . . • •  721 , 429 
Die, J. C. Foster . . . • • . . • • . . . . • . . • . . • . • • . .  721 , 172 
Disinfecting or other purposes, composition 

for, H. S. Blackmore, reissue . . • . . . •  12,084 
Display card, H. Brosius . . . . . . . • . . • . . . . . . .  721, 143 
Display rack, J. D. Clark • • • . . . . • . . . . . .  721 , 424 
Display stand. li\ Simon . . . . . . . • . . . . . . . . . .  721 ,245 
Dock, dry, }j'. O 'Rourke • . • • • • • •  721, 222 721 , 223 
Door check, Skidmore & Tyer . . . . . . . • . . . .  721,334 
Doors, manufacture of, 'V. D. PIne . . . . . . .  721 ,231 
Draft rigging attachment, H. T.  K'rakau . 721, 570 
Dra\" bar equipment, J. J. O 'Brien . . . . . . . •  72 1 , 523 
Drawing board trestle, L. }j\ Schilling . . . .  721, 637 
Dress shield attachment, V. Guinzburg . . .  721, 866 
Dust collector, E. R. Draver . . . . . . . . . . . . .  721 , 360 
Dust pan, E. Green . . . . . . . . . . . . . . . . . . . . . .  721, 365 
Dyeing machine,. .J . )A. ",Villard . . . . . . . . . .  721 , 630 
FJlectric circuit S\vitch, J. J.  \Vood . . . . . .  721 ,410 
Electric controller, J. H. Holland . . . . . . .  721 , 372 
Electric s\vitch, A. \Y. Horn . . . . . . . . . . . .  721 , 1 9':1 
Electric time s',vitch, A; ",Y: Lauter, Sr . . . .  721 ,205 
Electrical connection binding screw, G. W. 

(}oodridge . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . 

I Electroplating apparatus, J. \Yalters . . . .  . 
Elevator, G. \V. Kramer . . . . . . . . . . . . . . . .  . 
Elevator brake and governor, fluid actuated, 

C .  Hoff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Enameling machine, H. Claus . . . . . . . . . . . .  . 
Engine igniter, gas, J. Cereghino . . . . . . .  . 
Engines, vapor feeder and throttle for gas, 

E. II. Rousseau . . . . . . . . . . . . . . . . . . . . .  . 
Eraser cleaner, R. J. Riley . . . . . . . . . . . . . � .  
l�tching apparatus, J. A. HolmstrUm . . . .  . 
Excavating, conveying, and loading ballast, 

721 , 559 
721, 402 
721 , 571 

721 , 303 
721 , 1 55 
721 ,285 

721 , 238 
721 , 237 
721 , 445 

machine for, A. Torrey, reissue . . . . . 1 2,087 
V'an, Wr• E.  Colpman . . . . . . . . . . . . . . . 721 , 1 56 721 , 15�{ 
1'-�eedE'r, sucking, M. T. Phillips . . . . . . . . . . 721, 384 
Fp('(ling apparatus, boiler, C. Crompton . . .  721 , 1 59 
�'ence post mold, \V. \V. Patton 721 ,224 
Fertilizer distributor, E. L. Braxton . . . . . 721 , 1 42 
Fprtilizer distributor, li,\ L. Atwood . . . . . . 721 ,272 
Fertilizer distributor, 'Y. Ii�('tzer . . . . . . . . . 721 , 554 
Fi1Ic', prf'scription, J. n. Lytle . . . . . . . . . . . . 721 , 454 
I!'iles, etc. , spring lock attachment for bill, 

R. B. Wilson . . . . . . . . . . . . . . . . . . . . . . . 721 , 349 
FiltE'ring and oiling s;vstem, oil, F .  E. Col-

lins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721 ,426 
Fire-alarm system, B. P. Ketcham . . . . . . . 721 , 520 
Fire escape, "!itham & Br.nlP . . . . . . . . . . . . . 721 ,4SS 
Firparm support, R. J. Clyde . . . . . . . . . . . . .  721 , 425 
Fishing float, J. ,Yo 'Vilson . . . . . . . . . . . . . . 721 , 267 
F·lue cleaner, Ruggles & HO\ver . . • . . . . • .  721, 608 
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Fruit picker, G. "\-V. Clark . . . . . . . . . . . . . . .  72 1 , 154 
F'rying pan, A .  Anderson . . . . . . . . . . . . . . . . .  721 , 491 
Ji'Ul'llaCe, C .  "'V. Robinson . . . . . . . . . . . . . . . . . 721 , 329 
Furnace charges, apparatus for forming 

blast, A. S. Dwight . . . . . . . . . . . . . . . . .  721 , 505 
Ji�urnace charging machine, S. T. & C. n .  

Wellman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721, 627 
I'�urnace door opener, Henderson & Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721, 302 
Furnaces, apparatus for preventing top 

explosions on blast, R. Berg . . . . . . . .  . 
Furniture, combination article of, J. l\ioran 721 , 593 
Furniture coupling, F. L. Forstpr . . . . . . . . .  721 ,292 
Fuse box, J. K. · Morgan . . . . . . . . . . . . . . . . . .  721 , 21'1 
Game, C. H. Crandall . . . . . . . . . . . . . . . . . . .  721 , 544 
Games, appliance for picking up balls em-

ployed in table tennis or other, E. A. 
,Jeffreys . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  72 1 , 196 

Garbage · or other recE'ptacle, "''". 'Raster . .  721, 604 
Garment supporter, 'V. S. Hunkins . . . . . . . 721 , 305 
Gas burners, means for packing double jet 

acetylene, J. "'. Bray . . . . . . . . . . . . .  . 
Gas generating and burning apparatus, J. C. 

Teller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas producer, L. Genty . . . . . . . . . . . . . . . . .  . 
Gas tube, connection locking device, 1 .  

Lindner . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  721, 577 
Gases, purifying blast furmice, G . . J. Snelus ,721 , 617 
Gate, G. S. Patrick . . . . . . . . . . . . . . . . . . . . . . .  721 , 600 
Gearing, J. R. Carh�r . . . . . . . . . . . . . . . . . . . . .  721 ,149 
Gearing, belt, L. Rottenburg . . . . . . . . . . . .  721, 394 
Gearing, variable speed, C. · Upton . . . . . . . 721 , 401 
Glass polishing machine, E. J.  Hoffman . . .  721 , 191 
Golf ball, F. H.  Richards . . . . . . • . . . . . . . .  721, 463 
Grain dump and elevator, portable, J . .  Rocke 721,466 
Grain, ete. , machine for scouring, J. H.  

Pendleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,649 
Grinding machine, Z. R. Tucker . . . . . . . . . .  721, 400 
Grinding machine, L. Passmore . . . . . . . . . .  721 , 636 
Guns or ·cradles, saddle for, O. Behnke . • . .  721, 353 
Hair crimper, · M.  A. Jordan . . . . . . . . . . . . . . .  721 , 197 
Hand or foot heater, electric, A. Zecken-

dorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,270 
Handle. See Bag handle. 
Harvester, beet, C .  E. Bartlett . . . . . . . . . .  721, 496 
Harvester bundle carrier, self binding, J. 11'. 

Appleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harvest,er, corn, A. :\1. l\1e�rers . . . . . . . . . . .  . 
Harvester draft device, C. A. · A. Rand . . .  . 
Harvester, . Kafir corn, M. Bonnell . . . . . . .  . 
Hat pin . and fastener, C. ·B. Garrison . . .  . 
Header, C. W . .  Harvey . . . . . . . . . . . . . .  � . . .  . 
Headlight, J. Kirby, .Jr . . . . . . . . . . . . . . . .. . 

i��·:�n��t �������ive�' R�i��Y'& J��at� ' : : : :  
Headlight signal. T. C. Lauer . . . . . . . . . . .  . 
Hides or skins, . treating, . S. K. Felton, Jr. 
IIinge, J. ","Thithead . . . . . . . . . . . . . . . . . . . .  . 
Hinge, . gate, . RiCkel . & . Potter . . . . . . . . . . .  . 
Hinge, leaf, W. �I. Gamble . . . . . . . . . . . . .  . 
Hinge, :window blind, W. C. Lundt . . . . . .  . 
Hoist safety. device, S. S" 'Vales . . . . . . . .  . 
Hoisting apparatus, A. E. Norris . . . . . . .  . 
HOisting machine, J. S. Sheets . . . . . . . . . .  . 
Horseshoe, J. Griffin . . . . . . . . . . . . . . . . . . .  . 
Horseshoe, convertible, }i\ M. Marney . . .  . 
Hose s\lpporter, D. Basch . . . . . . . . .. . . . . . .  . 
Hose supporter, L. B. Jones . . . . . . . . . . . . . .  . 
Hosiery, manufacture of spli� foot, E. A. 

Hirner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hot air furnace, R. Schlumberger . . . . . . . .  . 
Hub, venicle wheel, G. H. Smith . . . . . . . . .  . 
Husking , machine feeding mechanism, I. D. 

721 , 351 
721 ,216 
721, 525 
721 , 278 
721 ,512 
721 , 1 83 
721, 647 
721 , 646 
721 , 23[) 
721 , 452 
721 , 55:� 
72 1 , 6·11 
721 , 327 
721 ,177 
721 , 204 
721,481 
721 , 599 
721, 396 
721 ,514 
721 , 456 
721 ,414 
721, 643 

721 , 1 90 
721 , 471 
721 , 612 

Bate . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  72 1 , 137 
Hydraulic cylinders, controlling dpvil'e · for, 

S., W., O .  E . ,  C. , & H. Hihhard . . .  . 
Ice and. snow melter, E. L. Tschantre . . . .  . 
Ice breaker, R. W . .  Reynolds . . . . . . . . . . . .  . 
Ice in stre.ets, etc. , machiI;le for cutting up, 

721 , 5ti2 
72 1 , 410 
721 , 32fl 

Green & Larsson . . . . . . . . . . . . . . . . . .. . . . 721 , 364 
Illuminating structure, F. L. O. \Vadsworth, 

721 , 256, 721, 258, 
Ink well, A. L. Carter . . . . . . . . . . . . . . . . . .  . 
Inking . pad, R. H . .  Smith . . . . . . .  ' . ' . . . . . . .  . 
Iron, treating molten, H. Buderus . . . . . . .  . 
Jar, S. J. Dunklcy . . . . . . . . . . . . . . . . . . . . . .  . 
Ladder, swinging, E. L. Harmon . ' . ' . . . . .  . 
Lamp bur�lf'r, A. C. Denniston . . . . . . . . . .  . 
Lamp heater cut out, electriC, H. N. Potter, 

721 , 259 
721 , 542 
721, 474 
721 , 282 
721 , 166 
721 , 298 
721 , 358 

72 1 , 387, 721 , 602 
Lamp, incandescent gas, W. S. Pl'oskey . . .  721, 650 
Lamp socket and fixtures, incandescent, P. 

H. �'ie1ding . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 435 
Ledger, loose leaf, F. B. Towne .. . . . . . . . . . .  721 , 62 ; 
Lifting . jack, J. T. Haskin . . . . . . . . . . . . . . . . .  721, 439 
Lifting jack, IIenggi · & Woodings . . . . . . .  721 , 5 1 8  
Lithographic press, R. D. Buncke . . . . . • . . . 721, 420 

t���: : . t· -i?�:����d
e
� . : : : : : : : : : : : : : : : : : :  m:��� 

Lock safety attachment, E. L. Rup:p:l('s . . .  721 . 463 
Log turning mechanism , 'V. 1\- 1 .  \Vilkin . . . .  721 , 409 I 
Lock, W. Schlueter . . . . . . . . . . . . . . . . . . . . . . .  721 , 470 

---------------------- Loom filling- tension device, B . . F. LE'f> . . . . .  721 . 20fl 
Loom shuttle filling carrier, W. Welch . . . . 721 , �·t6 
Lubricating box for Rxlf's of overhead travel-

ing cranes, C .  L. Taylor . . . . . . . . . . . . . .  72 1 . 252 
Lubricator, L. P. Ca10in . . . . . . . . . . . . . . . . . .  721, 284 
Mail catcher arm, F. M. Edwards . . . . . . . . . 721 ,551 
Mail dE'livprpr, F. M. Edwards . . . . . . . . . . . . 721,550 
Mail dplivering and receiving apparatus for 

rai1wa�y cars, R. Shedenhelm . . . . . . . . .  721,332 
)Iail from cars. apparatus for delivering, E. 

F .  Pywell . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 234 
Manure carrier, "Tpst & Glor . . . . • . . . . . . . .  \ 721 , 485 
Manlue sprpader, N. P. Hill . . . . • . . . . . . . . •  721 , 1 89 
Marking machine, O. S. McGirr . . . . . . . . . . .  721 , 522 
Mattres!:':, ruhhpr, .J. Holland . . . . . . . . . . . . .  721 , ] 92 
Measuring instrnmPllt. C. M. Towne . . . . . . .  721 , 622 
Measuring tapes, device . for repairing ma-

tallic, C. B. Alexander . . . . . . . • . . • . . .  72 1 , 411 Mecllanical movement, C. " H . . Fuller • • • • • •  721.294 
(ConUnuea on paae 181) 

We Are Manufacturers 
of Complete Outfits 

for 

PROSPECTO RS ,  EXPLORERS,  
CAM P E R S ,  CANOEI STS,  
F I S H E R M E N  and SPORTSMEN 

Whether you camp i n  the Polar Circles o r  I n  the 
Tl"opics, we can supp)y you with a suitable equipment, 
and give you expert advice on its use. 

Our 1903 Catalogue contains 160 illustrated pages of 
camp necessities. comforts and conveniences. It is 
Wontl a quarter. but will be Bellt free to readers of the SCIKNTH'IC AMERICAN Bending for same to dept. F. 

ABERCROMBIE ®. FITCH, 
314-31& Droadway, New York City. 

M O RAN FLEX IBLE  J O I N T  
tor Steam, Air o r  l ... iquids. 

Made in all sizes to stand any desired 
pressure. 

Moran F l e x i b l e  Steam J o i n t  Co .. I nc ' d ,  
149 3d East ,;t  . •  LOPISVILLE. Ky. 

A W O N D E R F U L  
Canton I ncandescent 
Gaso l i ne L i g h t .  

Cheaper than kerosene. Ibndier than �as. Better than Electricity. 
t,�;

r
�':e�ost 3 cts. 

No smoke ; no  smell ; one com� man match generates and lights thetlJ. You can read tine print 45 feet, amI they are sold on a year·s gu:uantee. All sty les tor in and ot1t�d()or lighting., 1 00 to 600 candle 
���;:�'from $2.00 up, according 
to kmd. Catalogue N. 
Canton Incandescent 
Light Co., 1 220 E. 4th Street, 

CANTON, O. "1ltm on the '�hl� 

BACKUS 
GAS &. GASOLI N E  E N G I N E  

S i m p l e ,  Eco nom ica l ,  D u rable.  
S u itab l e  for a l l  k inds 01 work. 

BAC KUS WATER MOTOR,  ch eapest power known. 

Write for circular and prices. 

BAC KUS WATER MOTOR C O . ,  Newark, N .J . , U .S.A. 

THE HIGHEST EFFICIENCY 
is �uaranteed in every 
one of the smooth­
running 

B R E N NAN 
GAS O L I N E  M O TORS 
whiCh are made on the 
latest approved pat­
tern and ar� safe, sure 
and quick to start. 
Free from vibrat.ion. 

economical in fuel, and of great durabIlity. Four cycle 
principle. Two dhtlnct types, horizontal and vertical. 

Full protected patents allowed. 
See us at the Chicago Show, Feb. 14th to 21st. Space 135. 
BRENNAN M FG. CO • •  Syracuse. N.Y.,U.!!!.A. 

VA N N O R M A N  
Universal Bench Lathes 

bave afll11 line of the most 
i m p  r o ved attachments 
10r Screw Cntting, 

Milling, 
Grinding, Etc. 

Sena jar Catalogue. 
WALTHAM \'I A I C H  TOOL COM PANY,  S p r i ngfi e l d ,  M ass. 

-

nO�ER AIR PUMPSr[,,:c���(,�� r� M A LT B Y 
, ADDAES S N e  1 1  C L i NTON ST. · BROOKLYN . N Y  

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

� 
These pIa tes 

are 
especially 

adapted £01 
Tourists 

using 
Hand­

Cameras 

G. CRAMER DRY PLATE CO. 
Offices i n  

ST. LOVIS. MO. 
New York : 32 East 10th Street 

Chicago : 1211 Masonic Temple 

San Francisco : 819 Market Street �'> Squabs Pay I:!! 
r:... I �a.sier, ne

.
ed att

.

,ention only part of 
tillO, bring big price�. Raised in one 

�� fu��
t
�rs, ��\����

ve
s::i� fc��

l
tpiiig BOOKLET and learn this immensely 

rich home industry. 
Plymouth Rock Squab Co • •  1 4  Friend St . ,  Bosto n ,  Mass. 

Hook 's  Pneumatic Coat ing M achine 
which paints o r  whitewashes ten times the superficial 
area that any painter could cover with a brush in a 
rJr�b}�

i
�O�ti�� �;;�1s a:z. �f::��; ttl�n

e
��S� :��k��r� 

infinitely less labor and trouble. ·  "''"itll this machine we 
�:::ytlhi�g ·;r�� �J o�el!nEl�!fe� to ��Vo�TBO��, Fr��

l
� 

Grain Elevator to a Corn Crib .  

• • STAY-THERE " PAINT 
Is a new chemical substitute for oil-paint at one�fifth 
its cost. It is weather�proof and fire-proof. Made in 
white, black. and 24 colors. Circular�, folders, and book� 
lets free, with price-list, on application to 

F. E. HOOK, Manufacturer, 
to 27 HOOK BUILDING, HUDSON, MICH., U. S. A. 

Qual ity-Simpl ic ity-Practicabil ity 
These are the three Important pOints studied in the 
manufacture of the widely celebrated 

CRESCENT SAFETY RAZOR 

l!''''M¥ 
(ltES(l'NT 

I\W1:e4�·.5t Am 
SAFITY RAzop,. 

� 

The quality is as 
sured from the fact 
that the blade ib 
forged from the 
finest English Raz� 
or Steel, tempered 
by an improved 
process. The sim­
pliCity is shown in 
the ease with which 
the blade can be ad· 
justed for shaving 
or stropping. 'l'be 

practability is that every part is interchangeable and 
extra blade!!! are guaranteed to fit. Sample by registered 
mail for $1.25. 
S O U T H I N G T O N  C U T L E RY CO • •  Southington,  Ct . ,  U. S. A. 

W E  G UARANTEE ACCURACY  
i n  all gear-rack and ratchet patte,rns..,.ea" J 
and perfect running and 
if the teeth are shaped 
machines. They ensure ui�;����r.��.tl?;;l;Iil:�t: 
fect work. Send for free_� 
B U FFA L O  G E A R  & PATTE R N  

, UGHT JMAXIMUM 
' . The "BEST" LIGHT 

!s a portable 100 ca.ndle power light, cost­Ing only 2 cts. per week. Mak.'s and burns its ow. gas. Brighter than elec­tricity or acetylene, and eheaper than kerosene. No Dirt. No Grealiile. �s�ar�l(�O�ith O�e�:h�YI��er�i1��: warranted. 
Agents Wanted Everywhere. 

ELEVAT I N G  - CONVEY I N G  q, � !! 
G- � �  ... �� ;p� .... Coal M i n i n g  M ach i nes 

E LECTRIC M INE  LOCOMOTIVES 
P O W E R  COAL D R I L LS 

COAL H A N D L I N G  M A C H I N ERY 

POWER TRA N S M I S S I O N  MACH'Y • \\! ��� �;��t, \ 01, 

COAL W AS H I N G  MACH I N ERY � ".'o� � �"''' 

? ? ? • • • 

-

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

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

MUNN Ie. CO., Publlabera of tbe SCIBNTlFIC AMBIUCAN. 361 BROADWAY, NEW YORK. 

© 1903 SCIENTIFIC AMERICAN, INC.



MARCH 7, 1903 . Scientific American. 
i )I .. dicated salt brick. l. B. Eaton . . . • • • . .  721 ,633 

lldal, apparatus for the disintegration of. 
M. J. �'uchs . . . . . . . . . . . . . . . . . . . . . . . . .  721.293 

The 

Cadil lac 
The Automobile 

that Solves the Problem 

Until the Cadillac was made , all 
a u t o m o b i l e  construction was 
more or less experi mental. This 
machine is made on a new system 
developed from the experiences 
I)f all previous makers: the faults 
and weaknesses of the old meth­
ods have been aw>ided and a new 
ideal of motor travel developed 
that gives a perfect vehicle for 
comfort, speed, absolute safety, 
greatest durability , simplicity of 
operation , wide radius of travel, 
and reliability under all condi­
tions of roads. You should not 
buy before examining this won­
derful new machine. Price f. o. b. 
at factory, $750. 

The new tonneau attachment, 
at an extra cost of $ 100, gives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required-a very 
graceful effect in either use. 
Write for illustrated booklet N. 
CADILLAC AUTOMOBILE COMPANY, 

Detroit, Mich. 

�����������9��9������� (.; O I L--S M E L  T E R -- M I N E S � 
� Dividend-Paving Mining. Oil and W 
� S melter Stocks. Listed and W 
� Vnlisted. our Specialty. W 
�I DOUGLAS,  LACEY & CO . Wi' 

Bankers & Brokers, Fiscal Agents, 
. . Members N. Y. ('onsolidat�d Stock Exchange . 

I 66 BROAD WAY & 1 7  NEW ST . • N E W  Y O R K .  i 
• HO)okl�ts gh'ing our successful plan for reaHzin{f the large 

IntereMt and PI'OtltM of legitimate milling, oil and ., sme l ter i n v �stments, sub. bhmks, full particula.rs, etc., Bent 
L Cree Oil appIl(:'stioll. � """ElE:EIE!""ElE!EEeeEiE"" 

YOU ARE EASY 
If you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Stone Surfaced Roofing 

H ' In Ii The best and most ser­
>?.J ���§�h��,", 

-. 
. _r...-fL .... ... . _ ....... I ;'  

viceable prepared roollng 
on the market. It is dur­
able, IIre-uroof. and, does 
not require painting. 

Comes ready to lay In 
rolls containing :to! sq. ft. 

Warren Chem ical & Mfg.  Co. ,  1 72 Broadway, New York 

�� DRIVING LAMP. 
1 '1' is the only perfect nne. 
I 'r will not blow or jar out. H: r:ill:e aa���gi�� i����h

t. 

I '(' ����ws the l ight straight 
ahead from 200 to 300 ft. 

IT burns kerosene, 
Send f01' book ( free ) .  

R .  E .  D I ETZ C O . ,  6 0  Laight Street. New York. 
Mention this Pflper and get special discount • 

............ v.-ESTABLISHED 1 84 0  •. �L4��� 

Metal a rticles, wrapping material for pre-
venting tarnishing of, Inor & Murmann 721 , 171 

Metals, electromagnet for separating, G .  H. 
Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721.490 

Metals, metalloids, and alloys, producing 
and refining, E.  Straub . . . . • . . • • . • . . • •  721. 638 

Meter. S(�P Water meter. 
Milk cooler and aerator, L. "Tells . • . . . . .  721 , 629 
MoltN1 materials, apparatus for receiving 

and handling, P. Danckwardt . . . . . . . . .  72 1 , 288 
Motion reversing device, G. E .  Tregurtha .' . 721 , 624 
Motor, O. H. & A. �'. Pieper . . . . . . . • . . . . . .  721 ,229 
Motor. C .  J .  Pollock . . . . . . . . . . . . . . . . . . . . .  721, 461 
Motor, J. H. Green . . . . . . . . . . . . . . . . . . . . . . .  721 , 561 
Mouse or rat trap, H. A. Alston . . . • • . . . . • .  721, 531 
Music cabinet, C.  P. Baron . . . . • . . • . . . . . •  721 , 532 
Musical instrument, mechanical, H. M. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721 ,248 
Name finder, S. M .  Thomas . . . . . . . . . . . . • • .  721 , 342 
Nnmberlng o r  similar machine, E. G .  Bates 721 , 276 
Nut lock, D.  Biggs . . . . . . . . . . . . . . . . . . . . . . . 721 , 1 40 
Nut lock, W. Kellam . . . . . . . . . . . . . . . . . . . . . 721 , 1 98 

· Nut locI" J. Applin . . . . . . . . . . . . . . . . . . . . . .  721 ,352 
Nut lock, G. H. Bigelow . . . . . . . . . . . • • . . . .  721 ,497 
Oil burning heater, P.  Dufresne . . . • • . . . . . .  721 , 1 64 
011 can, T. W. Alexander . . . . . . . . . . . . . . . . . 721 , 1 34 
011 can, W. A. Reln�cke . . . . . . . . . . . . . . . . . 721 , 606 
Operating table, C.  Lyons . . . . . . . . . . . . . . . .  721 , 587 
Ore concentrator, Michelsen & Borglum . • . . .  72 1 , 591 
Overflow alarm for fluid receptacles, B.  P. 

Fortin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  721 . 508 
Packing, C .  Resteln . . . . . . . . . . . . . . . . . . . . .  721 ,391 
Packing. engine, I,. S .  & E. B .  Cushman . , 721 ,287 
Packing material, G .  R. Hayden . . . • • . . . . .  721 , 440 
Paint and varnish from woodwork, com-

pound for removing, O. P. Catherman . 721 , 1 50 
Paper bag machine, Brown & ColJlns . . . . . .  721 , 1 44 
Paper bf.jl machine, G. Mortson . . .  721 , 596, 721 , 597 
Paper box machine, C. W. Gay • • . . . . . . • .  721 , 557 
Paper Clip, P. C .  Lawless . . . . . . . . . . . . . . .  721 ,313 
Peanut grinding mill,  A .  W .  Straub . • • . .  721 , 65 1  
P � n ,  fountain, A.  Ebersteln • • . • • . . . • . . . . .  721 , 549 
P�nholder, W. C.  Modlsett . . . . . . . • . . . . . • . •  721 , 592 
Phonograph repeating action, E.  Gilman . .  721.363 
Phosphates, making citrate soluble, W. 

Wolters . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Photographic objective, P. Rudolph . . . . . . .  . 
Photographic printing apparatus, Herrman 

& Everett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,369 
Photographic printing frame, Herrman & 

Everett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 721 . �70 
Picture machine, moving, W .  P. Warren . . 721 , 2 6 1  
Picture n a i l ,  T.  C .  Richards . . . . . . . . . . . . . . 721 , 464 
Picture support, Lore & Barr . . . . . . . . . . . . 721 , 579 
Pipe joint and valve In connection there-

with, T. W. Moran . . . . . . . . . . . . . . . . . . . 721 ,595 
Pitman connection, l. R. Carter . . . . . . . . . .  721 , 5f12 
Plow, ditching, A. Pinion . • . . . . . • . . • . • • . . .  721 ,230 
Plow. sldehlll, L. A. Davis . . . . . . . . . . . . . . .  721 , 545 
Plow, Bod turning, W. N. Fletcher . . . . • . .  721 ,291 
Pocket protector. H.  C.  Dexter . . . . . . . . . . .  721 . 359 
Poke, animal, W. R. Evans . . . . . . . • . . . . . .  721 .552 
Potato digger, P. Brown . . . . . . . . . . . . . . . . . .  721 , 354 
Powpr from car ax}ps, device for transmit-

ting, D .  E.  Johnson _ . . . . . . . . . . . . . . . . .  721 , 309 
Press. See Binding press. 
Press mold, l. J. Forster . . . . . . . . . . . . . . . .  721 , 1 74 
Printing apparatus, fabric, F. A. Arben • . . 721 ,492 
Printing machine, J .  H. Reinhardt . . . . . . .  721 ,2HO 
Printing or grainillg machine, A .  H. Sher-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 241 
Printing press gripper. F.  I .  Macauley . . . . .  721, 377 
Proj ectile, Wheeler & Mc1{enna . . . . . . . . . . 721 , 487 
Pulley rim section, F.  Philips . • • . . . • • . • • .  721 , 228 
Pulp machine, M .  W. Marsden . . . . . . . • . • • .  721 , 378 
Pulp strainer, P. Reinlcke • . . . • • . . . . • . . . .  721 , 390 
Pump. W .  H. Westerman . . . . . . . . . . . . . . .  721 , 040 
Pump, cattle, C .  E .  Griffith . .  � • . • . . . • • . .  721 , 297 
Pump head, H. M. Etter . . . . . . . . . . . . . . . . . .  721 , 169 
Pump, rotary, J. B.  C. Lockwood . . . . . . . .  721. 207 
Pumps, air brakes, compreSSOl"S, or  the like, 

diaphragm for, E .  B .  Rayner • • . . . . . . .  721 .324 
Puttying tool, �'. Egert . . . . . . . . . . • . . . . . . . .  721 . 1 68 
Radiator air valve, ,11-' .  W. Leuthesser . . . . .  721 , 621 
Rail brace, T. A .  Griffin . . . . . . . . . • • . . . . . . .  721 . 180 
Hail jOint, F.  S .  Pascoe . . . . . . . . . . . . . . . . . .  721 , 524 
Rail Joint and chair, combined, H. Kunkel 721 , 573 
Hail joint and cross tie, W. T. McBride . . .  721 ,218 
Rail tie, W. T. McBride . . . . • . . . . . . . . • . . .  721 ,219 
Railway signal device, C .  E .  Baker . . . . . .  721 . 136 
Railway . signal, electric, Cutten & Fraser . •  721 , 1 61 
Railway switch, A. K. Brantner • . . . . . . . . •  72 1 . 141 
Railway switch, street, W. J.  Bell . . . . . . •  721 ,416 
Railway tip, mptallic,  C.  Ii' . Fisher . . . . . . .  721 , 555 
Railway track structure, H. B. N ichols . . , 721 , 382 
Range, coal and gas, H. Chcvola . . . . . . . . . .  721 , 423 
Ratcbt' t wrench, M. J. "rest . . . . . . . . . . . . 721 , 2fl5 . 
Rccptacle, non rellllable, H. W. Avery . . .  721 , 494 . 
H""I holder, W. McDougall . . . . . . . . . . . . . • .  721, 460 
Refll'cting structurE', 11". L.  O. Vl adswbrth . .  721 , 257 
Rpfiectol's, adj ustable m eans for mounting, 

J . .  Kirby, Jr. . . . . . . . . . . . . . . . . . . . . . . . . .  721 . 648 
Revolving furnace, S.  S.  Barger . . . . . . . . . ... . 721',275 
Rodt'nt exterminating device, J. B. Boy� 

lan, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 721. 535 
Holling mill feed table, J.  Kennedy . . . . . . 721.569 
Rolling mill feed tables, manipulator for, 

S.  T.  & C. H. Wellman . . . . . . . . . . . .  . .  
Rolling mill feed tablps, manipulator for, 

C. II. "'"ellman . . . . . . . . . . . . . . . . . . • . .  
Rolling tubps, M .  Mannesmann, 

721,2119 to 721 , 21 1 ,  72 1 ,2 1 3  
Rolling tubps, machine f o r ,  :\1 . Mannesmann 721 ,212 
Rotary engiIw, C .  C .  Smith . . . . . . . . . . . . . .  721 , 6 1 1  
Rounding machine tool, D .  1< \  �hea . . . . . . . . 721 ,395 
Rug, traveler ' S, G. A. & A .  Strom . . . . . .  721, 250 
Ruler and line gage. S. Adlpr . . . . . . . . . • .  721 ,271 
Satpty pin,  P.  H.  T .  Paulinettl . . . . . . . .  721 , 225 
Sail, J. Couch . . . . . . . . . . . . . . . . . . . . . . . . . . .  721,286 
Sash fastener and lock, G. B. Plckop . . . .  721 .385 
Sashps and frames, adj ustment for metallic 

window, J. L. Boyd . . . . . . . . . . . . . . . . . .  . 
Sawmill carriage set works, A. Cunningham 
Sawmill set works, L. J. Hallhart . . . . . . . . •  
Schedule holder, C. }"''' Pidgin . . . . . . . . . . . . • •  
Scraping tool, }j. P. Goldpll . . . . . . . . . • . . . •  
SciIw, pursing, W. }.,. Harris . . . . . . . . . • . . .  
Sewing and trimming machhll', overseam-

lng, F .  MaIsch . . . . . . . . . . . . . . . . . . . . . . .  721 ,315 
Sewing machine guidp,  A .  :\If..' l'kpl, et  aI . • .  721 , 590 
S(>wing machine needlf', G. A. Manwaring . • .  721, 588 
Shade IIxture, S.  Stewal·t . . . . . . . . . . . . . . . .  721 , 341 
Shade fixture, adjustable window, D. S.  

Dow . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shade holding device, C. L. Hopkins • • . . . •  
Shaft for bolting or othpr machines. A.  G .  

Mather . . . . . . . . . . . . . . . .•. . . . . . . . • . . • • . •  
Sheep dips, making, Clark & Ha rris . . . • • . .  
Shelf support, P.  M .  Wl'g,' . . . . . . . . . . . . . . 
Shirt waist retainer and conformer, F.  E .  

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 ,253 
Shoe, ankle supporting corset, J. J.  Lat-

t�mann . . . . . . . . . . • . . . . . . • . . . . . . . • . • . . .  721 , 574 
Shop. tree, H .  S.  Hess . . . . . . . . . . . . . . . . . . . . .  721 , 443 
Shops, machine for cutting articles from the 

Inside of, W .  S.  �'ultz . . . . . . . . . . . . . . . .  721 , 509 
Shutter fastener and settpr, H. J. Mohlen-

holJ . . .. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  721 ,318 
Signals. Sec Hpadllght Signal. 
S�gnal and trumpet, combined, F. L. Cham-

hprlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 1 51 
Silo. J. P. Ch rlst,'nspn . . . . . . . . . • . . . . . . . . . .  721 , 543 
SIphon IIlIpr, C. M .  Earl . . . . . . . . . .  721 , 547, 721 . 548 
Skein holdpr, T. King . • . . . . . . . . . . . . . . . . .  721 , 375 
Skirt supporter and shirt waist holder, com-

hlnatlon, A .  !II . Brown . . . . . . . . . . . . . . . . 721 , 280 
Sleigh attachmpnt, vphiele, W. L. Williams 721 , 408 
Slug strip. N. P. Coburn . . . . . . . . . . . . . . . . .  721 , 357 
Smplting, E.  Kmidspn . . . . . . . . . . . . . . . . . . . .  721 ,31 1 
Snow plow, J. W. Russell . . . . . . . . . . . . . . . . 72 1 , 24 1  
Sower, broadcast h a n d  seed, E. C. Smith . .  721 ,473 
Speed Indicator, C. E.  Kelly . . . . . .  721 , 1 99, 721 ,200 
Speed regulator. H. P. White . . . . . . . . . . . .  721 ,406 
Spinning, twisting, winding, balling, or like 

machinery ,. flier for, C.  S.  McConnull . . .  721 , 457 
Spooling machine, Seidel & Dahlhaus . . . . .  721 , 472 
Square, framing, H. A .  Ban kston . . . . . . . . .  721 , 274 
Stackpl' drum, hay, P. E.  �nppr . . . . . . . . . 721 , 6 1 6  
Stacker, pneumatic, J. K .  Sharpe, J r .  . . .  721 , 243 
Rtall. H. Locke . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 578 
Stall. portable, G .  B. Buckingham . . . . . . .  721 , 540 
Rtarch, making lump, J.  M. Lyman • . . • • . . .  721 , 3 1 4  
S t e a m  boller, E .  Ward . .• . . . . • . • • • • • • • . . . .  721 , 482 
Steam trap. Koepler & Monahan • • • • • • • • • .  721,312 

N�xt Door 
to the SUD 

The timekeeping quali. 
ties of the Elgin Watch 
are perfect-next door 
to the s1I1n. 

Elgin 
is the 

1=1.I=..t=:==:l.ij:=Ib!¥=�lJ=�5.-_Watch Word 
the world around, for 
accuracy and durability. 

Every Elgin Watch bas the word ELGIN engraved on the works. 
Sold by every j eweler in the land. Guaranteed by the world's 

greatest watch wotks. Send for illustrated art booklet-free. 

Elgin National Watch ComplUl7. Elgin. illinois. 

DRIN K PURE WATER 
If you want to be healthy. pon't 
venture on drinjtlng doubtful 
water. Always use the 

Filter 
which completely removes typhoid and 
cholera genns from the water. Send tor 
circulars. 

BERKEFELD FILTER CO., 
4 Cedar Street, New York. 

POTTER'S .. S PR I N G " BRAKE BLOCKS.  
Adapts the whole length of shoe to wheel 
under all circumstances. lJoes not squeak. 
rattle, jump. or freeze up. W ill hold rubber 
wear shoes without bolttoO or sc�ew8. Special �':.���"r� ���::I{?-�!'li'�3����r;t Y�V]�ff.RJ.� 

The beauty of a 
1J.. ._ • • •• ...:· is only paint deep. 

PAT TO N 'S 
S U N - P R OO F 

PA I N T 

I'l l f . 'iS gu�ranteed to keep it �. eautiful for five years. 

1111
'
111 1 1 ITTSBURGH PL£T. GL£BS Co:, General Distributers 

d fOf Book of Paint KnOWledge and Advi •• (fr •• ) ;o , P N PA.INT 00. , lSi Lake St. , .1I ••• kee, WI •• 

AGES TOa�JN 
WOM EN 

the first five montS. '12. 1st day. Mr. Clo,,., Mr. Doerge, of Me . •  Mr. Elliott. o f  Pa., 
159.50 one 

M
�':in,��

r
:i ���:ri 

",.,king big money Bellin
iand appoint-

�b��:':' fVri�:=:�ed�Crn:!�::; 
you. .We furnl.h everything • . AnT.one 
willing to work can make 120 to t40 a 

:��, e:::r,.b�J:a�:!d:.'
on

�!':�:ri:�w�eliu:! 
We're old firm. Capital '100.000 .00. Write ':r 
N.e.. p.... Term.. Ete., FBEE. Addre •• , 
WORLD M'F'G CO. , 821 World Bldg • •  CincInnati. O. 

Vacancie .. in every State for men of character and enerlrY to act 8.8 
representatives • .  Apply to Galre E. Tarbell, 2d Vice-Prell. 

The Equitable Life Assurance SOciety of the United States, 
t 20 BROADWAY, NEW YORK. Devt. No. 2<j. 

I would like to t eceive information regarding a Continuous Instal-

ment Endowment Bond, issued to a person aged . . .. . . . . . . . . . . . . . . .  years. 

Name . . . . . . . . . . . . . .
.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Modern Machine 
Shop Tools 

Their ( 'onstrnction, Operation and M anipu­
lation, Inclnding Botb Hand and 

Machine Tools.  

By W. H .  V A N D ERVOORT. 1lI. E. 
Large Bvo. 576 Pages. 673 lllustrations. Bouma i n  Cloth. 

Price $4.00. 
An entirely new and ful ly i l lustrated work. treating 

tbe subject of JU odern iU achiue �bop Tools in a 
concise and comprehensive manner. Special care has 
been taken to eliminate all matter not strictly pertain-
���d� t��m'\�I�jt�
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shop tools and method8 in a single vol ume at a model 
rate prlce. 

'J'he wor k is IOJOcally arrange rl : the various hand and 
machine tOJls being grouped 1 nto classes, and descrip­
tion of eaclI is giverl in proportion to their relative Im-fg6f:��� ��tt���
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Each tool is considered frum the following points : 
FIRS'I'-Its construction , with bints as to its manu­

factUre. 
SECOND-Its operation, proper manipulation and care. 
THIRD-Numerous exam vies of work performed. 

TWENTY-TH IRD EDITION 

EXPERIMENT AL SCIENCE. 
B y  G EORGE n. HOPJ(INS 

ReviSed and GTeatly Enlarged. 2 Octavo Volumes. 1,100 
pagu,:oo� J��·;S����c��·. ;':��f:a:,u;7�!Xtos�aid. 

Volumes Sold Separately : Vlot/,. �.OO 
per Yolume ; Half Morocco, 

HOO per Volume. 
EXPERIMENTAL SCIENCF. i5 so well known to 

many of our readers tbat it is hardl y necessary now to 
give a des cription of 
this work. 1\1r. Hopkins 
deCie ed Borne months 
ago tbat it would be 
�:�

e
:��i(O';�f�b����r: in ord�r that 1 he many 

wonderful discoveries 
of modern times might 
be fu l ly described in ita> 
pases. Since . t �l! last 
edItion was p1lbl1shed, 
w o n d e r f u l '  develop .. ments in Wireless tel6-
J.!raphy, for example, have been made. It 
was necessary. there­
fore, that a good deal of 
new ma.tter .should be 
add(ld . to the work in 
order ta make it thor .. 
���lbi��tj�·�a�,v��: 
some 200 p�e8 have 
been added. On ac· 
count of the increased 
size of the work. it bas 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
n e a t  f o l d i n g  box, aa 
shown in cut. };�or the 
student. the amateur, the 
workshop, the �lp.ctrical 
e n Q; i  11 e e r t schoo l s and 
colbges. Comprising five 
books. as follows : 
Aritbmetic of Electricity 138 pages, . . . $1.00 
F:�ii�� '�'
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How to Become a Sue-���O:;�1 
.
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Standard ElectrIcal Dic­
tlonary, 682 pages, $3.00 

E�.:':���lt.
y �1�p!lfledilfl8 a�d'�:;UZffo�ill{'�f;?gd;J%� 

A 11al_,-.Wdisptn.able addition to every library. 
Our G reat [SpmM,oa--.,w e will send prepaId 

the above five volumes, haridsonieIY- bound in blue cloth 
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Price of StJ.OO for the complete set. Tbe regular 
price of tbe live volumes is $7.00. 

The Progress of Invention 

In the N ineteenth Century 
By EDWARD W. B YRN. A.M.  

Large Octavo. 480 Pages. 
3OO Illu.trations. price S, . O O  b�lt,.��c:.�maJ�p ll!n::d 

THE most. Important book 
ever publisbed on invention 
and discovpry. It is 88 read­
able as a novel. being written 
in,j����

a
�k

s
�1!�s a most com-

prehen&ive nnd coberent no-
��f��fB��: tgf�:��t�e ·�:dl�� 
en age of invention ," result­iDJr in industrial and commer­
cial development wh ich is 
without precedent. A cbrono-
:���:�i��

l
:(����

f ;���:a���{ 
important features of the 
book, . enabling the reader to 
refer' at a glance to im portant 
inventions and discoveries of 
any particular year. l'he book 
Is printed witb large type. on 
flne paper, and is  el!lborately 
Illustrated by 300 enl<ravings 
and Is attractively bound. .... ..... __ ... 0..;.. ___ .. 

MA G I C Stage i l l us ions and Scientific Diver­
sions,  i n c l u d i n g  Trick Pl1 otog raphy. 

Thi. work appeals to 
old and younl< alike. and 
it is one of the most at­
tractive bollday books of 
the year. 'rbe il lusions 
&r� in ustraten by the 
htJi!'hest class of engrav­
ings, and the exposes ot 
the tricks are, in many 
����idf������� �b �t�� 
:i!�:
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Stirrup, safety, J. A. Wbelan • • . • • . . . . . .  721, 486 
Stoker, autom atic, J.  P. Luckett • • . . . . . . .  721, 1)86 
Stopper retaIner, C. A. Tatum . . . . . . . • . . . . .  721, '177 
Store serviCe apparatus, C. W. McCormIck . 721 , 32u 
Stove, J. J. Konig_ . . . . . . . . . . . . . . . . . . . . . .  721 , <176 
Stove, condensing gas, Bamfortb & Bran· 

ston .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  721 ,495 
:stove oil burner, C. H. Higgins . . . . . . . . .  721 , 371 
Stump protectol', J. F.  Rowley . . . . . . . . . . . 721 , 239 
Suspenders, H. C .  Hine . . . . . . . . . . . 721 , 563, 721, 634 
Suspenders w nd. lJelt, comblnt·u, I. Beaver . . 721 ,415 
SWing , D. B. :Spt.�er . . . . . . . . . . . . . . . . . . . .  7 2 1 , a:19 
SWivel, S. �I. W ells, Jr. . . . . . . . . . . . . . . . . .  721 ,48:3 
Table fork ,  M. V B. Stimson . . . . . . . . . . . .  72 1 , 240 
Tank . baud fastener, P. H. Bruinekool . . . .  72 1 , 539 
Tank heate .. , A. Hamilton . . . . . . . . . . . . . . . . 721 , 368 
Teeth, rack for holding false, O .  E. \Vull . .  72 1 , 52� 
Telegrapb , facsimile, E. E .  Klelnscbmldt . .  721 , 202 
Thermostut, J. M. Lutimer . . . . . . . . . . . . . . 721,451 
Tbresbln!: machIne tootb, R. L. Nellis . . . .  721 , 220 
Thresbold or door sUI and storm protector, 

removable, S.  W. Funk . . . . • . . . . . . . . . .  
Tie plate, B. Wolbaupttir . . . . . . • • . . . . . • .  
Tile fastener, H .  B. Skeele . • . . •  " . . . . .  . 
Time recorder, workman ' s, D. Hepp . . . . . .  . 
Time recorder, workman's,  A. L. Jaynes . .  
Tin plate cleaning and polishing machine, 

721,510 
721 , 644 
7 2 1 , 246 
721 , 1 87 
721 ,<174 

McCord & G ill . . . . . . . . . . . . . . . . . . . . . . 721 , 458 
Tire fastener, H. G . W ilson . . . . . . . . . . . . . . . 72 1 ,2 61J 
Tires, outer coyer for pneumatic, J.  nutler 72 1 , 1 .tf3 
Tobacco leaf banger, W. W. Smltb . . . . . . .  721 , 6 1 5  
Tool holder f o r  planers, etc. , adjustable, 

G .  H. Kleinert . . . . . . . . . . . . . . . . . . . . . .  72 1 , 201 
Tools, machine for relieving fluted, B. M. 

W .  Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Track attacbment, W. H. Crossley . . . . .  . 
Transformer, D<'jJP & Hunter . . . . . . . . . . .  . 
Trap. See Animal trap. 
Trollf'Y, overhead, J.  E. Byers . . . . . . . . . . .  . 
T rolley pole reverser for electric tramways, 

721 , 516 
721 , 504 
7 2 1 , 28!) 

F. E. Ward . . . . . . . . . . . . . . . , . . . . . . . . .  721 , 5211 
Trolley track swltcb, overbead, P. F. Wer· 

ner . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . 
TrUCk, S. M. Vauclaln . . . . . . . . . . . . . . . . . .  . 
Truck, elevating, H. F. Broyles . . . . . . . . .  . 
Trucks, etc . ,  shield or protector for, C. E. 

721 ,484 
721 , 625 
721 ,281 

Duggan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 1 65 
Truss, H. T. Prange . . . . . . . . . . . . . . . . . . . . . 72 1 , 603 
Tube expander, J. S. Stevens . . . . . . . . . . . . . .  72 1 , 340 
TulJes, elongating, M. Mannesmann . . . . . . .  721 , 2 1 4  
TwistIng bead, A. Taste . . . . . . . . . . . . . . . . . .  721 , 527 
Type ba r making macblne, M. ReId . . . . .  721 ,:\89 
T,) pe writing machine, W. C. Richardson . . .  721 , 392 
Umbrella bandle, adjustable, F.  M. Sears . . 721 , 331 
Unloading devIce, T.  S. Miller . . . . . . . . . . . .  721 , 3 1 7  
Valve, balanced slide, J.  Clayton . . . . . . . . . 721 , 356 
Valve, blow ott, E. H. Lunken . . . . . . . . . . .  721 , 453 
Va lve gear, steam engine, J. �ompson 721 ,620 
Valve or faucet, tap, S. S. Bromhead . . . . . . 721 , 500 
Valve, redUCing, L. Brennan . . . . . . . . . . . . . . 721,499 
Valve regulator, needle, HoweJ Is & Johnson 721 , 447 
Vamp stay, A. W. Rockwood . . . . . . . . . . . .  721 , 393 
Vapor generators, draft apparatus for port-

able, H. Howard . . . . . . . . . . . . . . . . . . . . . . 721 , 1 9> 
Vault construction , J. J.  Walter . . . . . . . . . . 72 1 ,260 
Veblcle, J. P. & T. E. Murdock . . . . . . . . . .  721 ,319 
Veblcle brake, L. House . . . . . . . . . . . . . . . . . .  721 ,446 
Veblcle sprIng, Frost & Soutbwlck . . . . . .  721 , 1 75 
Vebicle wbeel, R. L. Morgan . . . . . . . . . . . . . . 721,38lJ 
Vehicles by means of springs with com-

pressed air, devict� tOI' tht� slispension 
of, A. Stocquart . . . . . . . . . . . . . . . . . . . . .  721 ,475 

Vessel bottoms, device for cleaning, E. S. 
Willey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Vessel hawser attachment, R. C. ReavlE'Y . .  
Vice, bencb, F. J .  - Wermes . . . . . . . . . . . .  . 
Washing device, H. Graham . . . . . . . . . . . .  . 
Watcb regulator, 0 . ·  F. Engwall . . . . . . . .  . 
Water meter and boxing, H. V. Garretson . . 
Waterproof material and preparing same, C. 

I .  Goessman . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wave 01' tide motor, C. Callie . . . . . . . . . . .  . 
Weather vane, R. ,\Vilson . . . . . . . . . . . . . . . .  . 
Welgblng macblne, automatic, E. Scbenck . 
Wells,. devIce for raIsIng liquids trom, T. F. 

Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wbeel holdIng macblne, J. D. Smltb . . . .  . 
Wblp socket, 1. D. Cady . . . . . . . . . . . . . . .  . 
WIndmill, J.  J.  Pearson . • . . . . . . . . . . . . . . . .  
WIndmill ,  J .  D. Huson . . . .. . . . . . . . . . . . . . . . 
WIndmill regulator, W. H. RIggs . . . . . .  . 
WIre fahric makIng macblne, P. A. ReId, 

721 ,347 
721 ,46'\ 
721 ,6.39 
721 ,179 
721 , �61 
721,295 

721 , 55'> 
72 1 , 501 
72 1 , 348 
721 ,469 

721 , 594 
72 1 ,6 1 3  
72 1 ,283 
721 ,227 
721 , 565 
721 , 328 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721 , 605 
WIre stay making machIne, I(elley & ReId, 

721 , 567, 721 , 568 
"rlre stretcher and cutt�r, H. E .  Herrick . 721 , 4.J.2 
Wire- tie, cross, A. N. Edehurn . . . . . . . . . . . 721, 433 
W i re tie fastening tool, A. N. Edeburn . . . 721 , 434 
Wrencb , J. H. Hobson . . . . • . . . . . . . . . • . . . .  721 , 444 

DESIGNS. 
Furniture pedestal or leg, J. Keppler . . . • • .  
Furniture support and back, J.  Keppler . • . .  
FurnIture support and leg, J .  Keppler . . . . .. 
Furniture support snd upright, J. Kepple r .  
Glass Vf'SSf'l . ·�V. Egglngton . . . . . . . . . . .  . . 
Medallion, W. A. Maillet · . . . . . . . . . . . . . . .  . 
Monument, F. E. Twiss . . . . . . ... . . . . . . . .  ', . . . .  . 
Tile cov('ring ' for floors, walls, etc . ,  J. K.  

Sierer . • . . • . . . . . . . . . . . . . . . . . . • . . . . . . • •  

TRADE MARKS. 
Boots and Sboes, leatber, C. A. Stern & Co. , 

39, 833 to 
Broths and soups, stocks for, Vicera-Celery­

brotb and Food Co . . . . . . . . . . . . . . . . . . . •  
Electrical appliances, certain named, Hart 

Mallufacturing Co. . . . . . . . . . . . . . . . . . .  . 
ErssprR, F. L. Landers . . . . . . . . . . . . . . . . .  . 
Faln'ics, certain named, G ribbon Brothers . 
Fabrics, woolen, E. Sprnngli . . . . . . . . . . . . . . 
Ff'rromanganese, Midvale Mining & Manue 

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . 
Lamp sockets and rosettes, electric, Norden-

BIttner ElectrIc Co. . . . . . . . . . . . . . . . . . . 
Malted wbeat flakes, Bourdeau F'ood Co . . 
Meat extracts and concentrated meats, OXe 

Beef Company of AmpricR . . . . . . .  , . . 
Medicine, laxativE', 'Mc}{esson & Robbins . .  
Needles, Henry Milward & SOliS . . . . 39, 851 
Oil, Inbrlcatlng, C. J .  Manlx . . . . . . . . . . . • .  
Paper bags, Union Bag & Paper Co. . . . . . .  
Powder, manicurE', S. A .  Devlin . . . . • . . . . . .  
Razors, safety, J. Curley & Brother . . . . .  . 
Scrim and art tlcktn,::, W. R. Morse . . . .  . 
Seed hulls and m i xed teed of cotton seed 

Rnd cotton seed hulls. cotton, Southern 
Cotton 011 Co. . . . . . . . . . . . . . . . . . . . . .  . 

Skin,· external apn1ications tor affections of 
tbe, E. J. Mo'lIoy . . . . . . . . . . . . . . . . . . . .  . 

S1ipper's for housewear, felt, Blum Shoe 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Soap. ('ertRin named, Pioneer 'rar Soap Co. 
Shap". toile t and laundry, Maple . CIty Soap 

"rorkR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Starch flml Rtarch componnds. A. F. Lahn· 
. R(l-n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tanning extracts R nd liquors, L. Prenzlau . 
Type wrIting macblnes, R. C. Cox . . . . . .  . 
WrlngE'rs. Amf'rican Wringer Co. . . . . . . .  . 
WringIng macblnes, American Wringer Co. 

LABELS. 

36, 238 
36,23:; 
36, 236 
36.237 
36, 2:;3 
36,2 32 
36,23n 

36, 234 

39,835 

39,8.38 

39,856 
39,853 
39,8010 
39,832 

39,8511 

39. 855 
39,840 

39,839 
39, 844 
3!l, 852 
39, 848 
39, 837 
39,845 
�9,85-1 
39,&31 

39,84� 

39,843 

39,836 
39,846 

39,847 

!l9,841 
39,849 
39, 8!'i7 
39.&�9 
39,858 
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f�� . .  �����' . . ����� . •  � automata, curious toys, u}I'crro Cbina-Milano. "  tor tonic, S. Plana stage etlects, photograph- "Franz Hals, " tor cigars, C. B. Henschel Ic tricks, ar.d the projec- Mfg. Co. . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  tion of moving photo.. "Gf:'yser, " for hair tonic, Beringer & 

9,773 
9, 767 

9,771 

Beauty and U 
Every business man knows 

the annoya.nce of loose shin. 
cuffs. Every wise bUBinest! 
mRn ougnt to kllow that they 
can be easily flxed and regue 
lated to any desired lenjlth 
below the coat sleeve 
by uslnl< 

W a�hburne' � (uff Holder� 
'L'bey can be instantly attacbed or de-

�':fgn1ce ;'g�h3�:
er corne loose-have 8 

lllu�trated catalolZue on request. 

>lample pair of Cu1f Holders 
sent by mail on recei pt of �OC. 

AMEJlICAN R I N G CO., 
Box s. \\Tatel'bur7, 

Send for It To· Day 
You'll tlnd tt always convenient to 

have as a useful aed instructive book 
M o ntgomery & Co.'s  Tool Catalogue 

Tbe new edItion bas 71» paj[es and Is 
�flf��

sl
���nt:,:!;�1i f:r°2i,��t size �x 

M O N T GOMER Y & CO •• 
10!> Fulton St., N ew Y ork City. 

\\' t! manufacture gears 
ano. hOllies suitable r or 
all purposes. We also 
8t!1l supplies and can !!I!!�"'!"""""II""'-�""-- furnish an

lo 
part Qr all 

��c sf::::! r?;. 
a �Ol��� 

latt' catalogue, FREE. 
N E UST ADT---11@���=���:t1A.- PERRY CO., 

'326-830 S. 18th St., 
ST. LOUIS, Mo. 

Cau. T. HOWK It Co., 51 Hudson St., Npw York, Export Agents. 

WE L L :������: 
Over 70 sizes and styles. for drilllng either deep or 

Bhallow wells in any kind. of SoH or rock. Mounted 
on wheels or on Bil ls. With engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
operate tbem easily. Send for catalol. 

WIL LIAMS BROS., Ithaca. N. Y. 
THE AMER.ICAN 
THERMO. CALL 
BUTTON 
discovers and reports fire automatically. CAn be attat'hed to the existing wires m 101dl'l and manufadnring plants. luval· 
nahle as a life anrl property saver in 
tE'sidences. No pOSo'lihle chance tor fire &0 secure headwa�· without sounding 
alarm. Pennanent, not fusible. 
American Thermo-Call Co., 

BOfilton, M a�8. 
Mtrs. of thermm�tatk devices of all kinds 

The Humphrey Crescent No. 9 
Instantaneous Water Heater can 
be set up by anybody. as the 
connections can all be made with 
f���i[tf;
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supply. He
1

bt 20 Incbe.. Made 
gic��f-gr:l��
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complete, onlt 813. 
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fully satisfactory, r,,­
turn it at our expense. 
Otber Heaters up to 
��

f
�u��h��� j��t 

er. quickly pay for 
themselves. 

" The l,uxury of a Bath " 
��t1:

ot
of

ne
o::

r :e���i�ulis � 
page book In colol'8-FREE-Let us send It. 
H u m p h rey Mfg . & Pltg.  Co.,  Dept. A, Kalamazoo . Mich. 

Howard Two and Four Cycle 
MARINE 

AND 
AUTOMOBILE 

MOTORS 
Write for Cat. 

G rant Ferris Co.  
Troy, N. Y. 

AN EN GIN EER'S LI BRARY. 
An absolute EncycJOpredia for EnlZin�ers or for Steam 

Users, Electricians, Firemen and Macbinists, Is the 
H ANDBOOK ON ENGINEERING. 

By HENRY C. TULLEY. 
'l'htrd edition, enlarged aud revised, 5,000 copies, now 

ready. Sent anywhere on receIpt ot prIce, '3. 50 -
money back If di • •  atlsfied. 90 0  pages. 400 tine llIustra 
tions, Thoroughly reliable and practical. Handsomely 
bound In leatber and "li t. Pocket·book form. 

II. C. TULLEY & CO., 
1060 Watn wrlKht BIde., St. I .. out@, Mo., U. 8. A. 

OUMr 

..... Its triangular sbape prevent� 
entan/iZling auet gives three times 
tbe cap.�clty of any otber Clip for 
attachIng papers together. 

���N,�� a:�d 
alllh���at��: Scbalcb . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  . 

maktDjl' a bandJotome vo!- "Heim's Eagle's Cream, "  tor bottled beer, 
ume. It Is t a s t e f u l l y  Ferd. HelII\ BrewIng Co . . . . . . . . • • • . •  
printed and bound. A c- "Miracle Yeast, " for dry bop yeast, G. A. 

YX 
THE(LlPPER(UP 

Best d; Cheapest. A ll Statimer •.  
CLIPPER ltIFG. CO., 

New York , 9,765 BRASS OR STEEL. U. S. A. 

knowledged · by tbe pro- wrll . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . 
fes810D to be the StR}ld.- "Mohawk Ointment,"  tor an ointment, .A. 

9,772 For tree 8amples aM information write to UB. 
9,774 
9,764 COLD GALVANIZING 

I NTERCO M M U N I CATI NG  
$4.00 each 
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tE'ms and the advantage of our Instruments. 
Price, Z Station Instruments, '4. 00 each 
Price, 11 Station Instruments, 4.50 each 
Price, 2 End Instruments, 2.50 each 

ATW ATEIl K E N T  
1 1 0  N. 6th St., 

& W E ISS KEROSENE from I to 60 H. P. and GAS ENGINE 
burns .K .. :n:08EN E cheaper and 

!f:':;�le�
h
�dia��hN'o el�����:'�!� 

tery or flame used. Perfect regula· 
tlOn. Pelted or directly coupled to 
dynmao for electric lighting, ('har� 
m� 8tor!\�� batteries, pumping and 
all POWA: PltfE;�l: 
A���;'�D 

�T�, NEW YORK, 
U. S. GOVERN MENT. 

JII.he�t Award. direct coupled 
�:id

a
;��r.

ar
:,sR��X:��:�:�l�: 

Gold Medal. C'hltrle8ton, S. C., Exposition, 190\}. 
Owners of G aso l i n e  E n g i nes, 

Automobiles, launch e s ,  Etc. 

TheAuto=Sparker 
does away entirely with all starting and 
running batterie!l

l 
their annoyance and 

:eii::.
se

"ca� °be
b
�tt�·cl.�d 

s
;������:I�� 

now using batteries. Fully gnarantet:d; 
wrlte for descriptivt' cata.log. 

Motsinger  Device Mfg. Co., 
14 MaIn St .• Pendleton, Ind. 

-----------------

STALL'S BOOKS 

DR. STALL 

A Man with a Message 
Millions of people always await �:. &�il h��hfo

a
u�da

!t ��.ss�i� 
books are already circulated in 
every land. 
Z75th thousand In English . 
They are being translated into 

!�de�!!o 
l
i�i�ia�es in Europe 

THE SELF AND SEX SEruES 
has t h e  unqualified endorsement o f  

Dr. Joseph Cook Bishop Vincent 
Rev .  C. M. Sheldon Anthony Comstock 
Rev.  F. B. Meyer I I  Pansy " 

g�: ��:��r�.
LC:;'�kler r���cfl. �o�����d 

Eminent physicians and hundreds of others. 

4 BOOKS TO MEN. By Sylvanus Stall, D.D. 
W H AT A YOU N G  Boy OUGHT TO KNOW. 

WHAT A YOUNG MAN OUGHT TO KNOW. 
WHAT A YOUNG HUSBAND OUGHT TO KNOW. 

WHAT A MAN OF 45 OUGHT TO KNOW. 

4 BOOKS TO WOMEN. lly Mrs. Mary Wood­
Allen, M.D.,  and Mrs. Emma F. A. Drake, M.D. 

WHAT A YOUNG GIRL OUGHT TO KNOW. 
'VHAT A Y OUNG WOMAN OUGHT TO KNOW. 

WHAT A YOUNG WIFE OUGHT TO KNOW. 
WHAT A WOMAN OF 4 5  OUGHT TO KNOW. $I fur copy, ;ostfree. Send./or table of contents. 

Vir Publishing Co_ H�ftd�,;;,
1 �hW�d�l�hi� 

E VA N S  
Vacuum Cap 

Will  M ake JIst)" Grow. 
This :l.ppliance wil l massage the scalp, and 
force a hll11thful circulation. It will stop 
hair fl om fll.lling out and restore ft nonruil 

fl��d
t
th:'��lli ��:�:�:!�

i�:i�:��
s
�i d��

e n':& 
give satIsfaction within thirty days. 

For full particulars addresS 
EVANS VACU U M  CAP C O . ,  

Fullerton Bldg. St. Lout., Mo. 

Sa,,'e all the fii'peltel' consumed in galvanb;in� by the hot prO<'e88 
by usinj! OUT Patent Cold Galvanizing Process, IL'I the amount of spelter 
lost a8 dross in the hot proct'ss If lIsed in our pl"OCeM will Kive sufficient 
protection to any kind of work to make it TUst-proof even 8flain8t salt By A. A. HOPKINS. 568 pages�r& Th'::,kt,.?c:'s'!l�O' 1 c. Ada,;?s • . . . • • . . . • . • . . . . . . . • . . . . . . . .  

tr" F.az descriptive circulars at above books will be mailed "Piccadilly, tor Cigars, American Litho-
tree upon applicatwn. graphic Co. • . . . . . . . . . . . . . . . . . . . . . . . . . . 

.lINN " CO., Publishe,., 36 1 Broadway, New York (OonUnued on PCItI8 l88) 
9,768 Illr and sea watp.r. Our PAtent Process 18 now tn use an over tbe country. Oar licensees include U. 8. Government. The Standard ,OIl 

Co., Herrel!lhoff Boat BulldlnK (lo., Townsend .& Downey, Arrnour Paektnlr Co. Licenses wanted on royalty basta. 
iiomple IUld c ..... m work doDe .. our _rl, 10Il-1I0 W. 11th St. Main Olllco, Ml! -".y. U. 8. l!:LE()TKO-GAL V ANIZDiG 00.. 
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ELECTR I CAL  E N G I N E E R I N G  
TA U G HT B Y  M A I L .  

Write for our (free Illustrated Book. 
" CAN I BECOM E AN ELEC� 

TRI CAL ENGINEER ? "  
'We tt-ach Elec trit:al Engille� ritlj(, Klertne Ligh t i l l g- ,  

Electric Ral lw:tys, M e c hanical E ll g i n e e r m g- ,  Steam Eugi .  
neering-, :\l echanieal D r a w i n g ,  at :-;our h o m e  by lll:U l .  
IlJstitute i n d orsed 1)\- Thos. A. Edison a n d  others. 
EI_EC'l' Il U, A L ' E X Hlli EEU INSTITUTE, 

Dept.  A, 240�2",,2 \,' . 2�d St. New Y ol'k. 

L E A R N  PR O O FREADI NG. 
If you possess a hiT ,oeducatioll, why not utilize it at a genteel and uncrowded profes sion lJay ing $ 1 5  to $35 weekly ? Situations 

a l w <l\ 's  nbtai n a ble. �Ve )I're the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 

Jldopted as Official Typewriter by the 

World's Fair, .e St. Lo uis 

Densmore Typewriter, New York 
A UNIVER.SAL 
POC KET MEASURE 

The only practical all around measure 
ever made. �J easures curves of all kinds 
:
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brain and money saver. Absolutely ac­
curate . .lIeasures any distance_ Can be 
set at "zero" at wil l .  Any one can use it . 
Hil2hest endon�ement8. Send for free 
detailed description. 

S T E C K E N R E I T E R  M F G .  C O . ,  

' ·S;ydllPY Smith, ' , - for cigars, C.  H. lIen-
schel Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . 9,769 

" The Reporter , "  for Cigars, C. B. Henschf'l 
Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 770 

"Tonini ' s  Brilliant Stove Polish,"  for stove 
polish, A. Tonini & Son . . . . . . . • . . . . .  9,775 

"Yin Erba ,"  for. machine, J. D. Gibbs . . . . .  9,766 

PRINTS. 
"Men's Apparel ," for IDPn's apparel, W. C. 

Both . . .  . . . . . . . . . . . . .  . . .  . . . . . . . . . . . .  . •  62 1 
"Vice reo, " for cPl"(>al foo(l, A. von Cotz-

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

A printed copy of the specification alld <lrawi l l .;.!,· 
of any patent ill thp forpgoing list, or all;\� patpllt 
in  print issued sinCt' 1 86;-:;, will be furnished from 
thi8 office for 10 cents, pl'oviupu tt.(� nauw and 
Humber of the patt'ut dpsi rpd and tht>. date \h '  
given. Address MUfill & Co., :361 Broadway, New 
York. 

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

NEW BOOKS, ETC,  
MANUAL OF DRAWJ:\G. By C.  E. Cool· 

idge, Assistant Professor of Machine 
Design, Sibley College, Cornell Uni­
versity. New York : John Wiley & 
Sons. London : Chapman & Hall .  
Ltd .  1902 .  8vo .  9 2  pages, 1 0  full· 
page plates. Paper, $ l .  

Coming, a s  i t  does. from a Sibley Col lege 

professor, this work is entitled to more tban 

ordinary consideration. Its purpose, a s  its 

author tells  us, i s  to put into permanent 

form a single and standard drafting-room sys­

tem. which w i l l  tend to a l l eviate unnecessary 

i Ju rdens. The system that has heen evolved 

and emhodied in this hook is intended to l>p 
the average of the drafting-roonl syst.em s 

which are in use in the l-n i ted States at the 

p resent day. The hook i s  published with blank 

pages a l ternating with printed ones and w i th 

the i l l ustrations in the back. l'ndeniallly, this 

a rrangement has i t s  merits.  

96 LAKE STREET, CHICAGO. A DICTIONARY OF PHILOSOPHY AND PSY-

Cb¢ CYI'¢writ¢r Excbang¢ 
1 ).,i  Barclay St .. N E W  Y O R K  

1 2 4 La Sal l e  S t . ,  C H I CA G O  

3 8  Bromfi e l d  S t . ,  B O STON 

8 1  7 Wyandoite  St . ,  
KANSAS C I T Y ,  M O .  

2 0 9  N o rth 9 t h  S t  . .  
ST. LOU I S ,  M O .  

5 3 6  Cal ifornia S t . ,  
SAN FRAN C I S C O ,  CAL. 

We will save you from 10 
to 50% OIl Typewriters of ail makes. Send for Catalogue 

WOMAN IS THE ACME OF BEA UTY. 
THE DIAMOND IS TH IJJ MAXL\lUM O�' VALUE. 

D UR GUODS combine both beauty and value. 
You can possess any Diamond, Watch or other 
article in our mammoth stock at once. and pay I 

for same in small monthly amounts. 
Being' large direct importers I of diamonds-established over 

50 years-we can �a ve you the 
prOfits of the joLber and .re­
tailer. We guarantee a savllig 
of 15 to 25 per cent. 

Every diamond is acco!D­
panied with a guarantee certlil­
cat.;, prot.ecting you in the qual­
ity and value of your purcha.se. 

Our busiTles� lS ba:"ed on faIth 
in the integrity of the people. 
WE TRUST YOU. 

A ll transactions sti"ictly confidential. Write to-day 
for illustrated catalogue containing hundreds of new 
desi�ns in artIstic jewelry. 

J. M. LYON ail. CO.. Dept. E. 

6 5 . 6 7 . 6 9  Nassau Street, New Y o r k ,  N. Y . ,  U .  S. A .  

Diamond Importers and Manufacturing Jewelers. 

I P R I N T  M Y  O W N  CARD S 
Circulars. newspaper. Press, $5. 

Larger size, $l�.OO. !\loney Saver. 
Biu; p r o fi t s  p r i n t i!1g for others. 
'['ype sf'tting easy, rules f-!ent. Write 
fo� catalog, presses, type, paper. etc., to 
factory, Th e P ress Co .. M e r i d e n ,  Co n n .  

Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 
THE SALE OF PATENTS. 

An Elucldatlun of the Best Metnods Employed by the Most Huccessfui Inventors in IIandling Their Inventions. 
By F. A. CRESEE, M. E. 144 Pages. Cloth. Price, $1 .00. 

THI� is the most practical. up· to-date book pub-
�
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t
t��:ger;� ful Inventor� in handl ing their patents. It i s  written expres�JY for  Patpntees by a practical lnventor, and IS base'i upon the experience of some of the most successful Inven tors of th� day. It gives exactlv that information and a(lvice about handling pat.ents that should be possessert by every In­ventor who would achieve succes� by h i s  ingenuity. and will save the cost of many expensive pxneriments as well as much valuable time in realizing from your in­vention1'. It contains no advE'rtispment8 of any descrip­tion and is publi shed in the intere�t8 of the Patentee aJone. and its only object is to g-ive h im  sucb practical information and advice as will enable him to intf'IHgent­ly handle his patent successfully, economically and profitably. 

It gives a vast amount of valuable infcrm3tion a.lon� 
this line that can only be acquired by long. expensive experience in realizing from the monopoly afford�d by a patent. 

arSend for Descripti""p f'ircular. 

M U N N &. C O ' 5  
Publishers. " 'tR I Broa!lwll. v .  t4ew York. 

CHOLOGY. Written by Many Hands 
<lnd Edited by James Mark Baldwin, 
Stuart Professor in Princeton Uni· 
vP.J'sity, with the CO'operation and 
Assistance of an International Board 
of Consulting Editors. Vol. I I .  New 
York : Macmillan Company. 1902 .  
Small Quarto. Pp. 892 .  Price $ 5 .  

With the second volume, t h e  Dictionary of 

I'hi losophy and Psychology is completed. I t  

has been t h e  task of t h e  editors to exp lain 

terms in p h i losophy and psychology lJY clea I' 
definitions and to interpret the movements. 

of thought through which the meanings thus 

determined ha ve a ri�en. The pedag'ogi cal por­

tion of the hook states for m u l m  and wel l-de­

fined resu l t s : it doe� not diseu ss. It has been 

the p u rpose of the edi to,'s to p resent scien ce­

physical,  mora l -with a ful lness of a u thority 

not before undertal{en in a \vork of this char­

acter.  'Ye have had occa sion to use the 

Ilrst volume of this dictionary not a l ittle,  

and by the test of use i t  has proven itselI 

one of the most servi ceable I'eferf'nce books 

which has ever found its way to the editor's 

desk.  An excellent feature of the second vol· 

ume i s  the admirable general index of G reek, 

Latin, German, French, and I t a l ian terms. 

CHEMISTRY. By Observation, Experi· 
ment, and Induction. A Laboratory 
Manual for Students. By J. I .  D .  
Hinds. Ph.D. , Professor of Chemistry 
in the University of Nashville . 
1 2mo. New York : John Wiley & 
Sons. London : Chapman & Hall, 
Ltd. 1902 .  Pp. viii . , 192, 46 figures. 
Cloth . 75 cents net. 

This volume i s  designed to accompany the 

author's " Inorgani c  Chemistry . "  The obj ect 

of the course outlined i s  to make the student 

practically familiar with the elements of chem­

istry, and to lead him, by p rocesses of indue· 

tive reasoning, to the general principles of 

theoretical chemistry. The manual i s  to be 

used simply a s  a means to the acquisition of 

knowledge. No attempt has been made to in· 

troduce into this work any features of quali·  

tative analysis.  

LETTERS AND LETTERING. A Treatise 
With Two rhousand Examples. By 
Frank Chonteau Brown. Boston : 
Bates & Guild Company. 1902 .  Oc­
tavo. Pp. 214 .  Price $2 .  

Thi s work contains a m o s t  varied collection 

of standard forms a rranged for con venien t u se 

and intended primarily to p resent tile letter 

shapes,  bnt displayed so a s  to show also how 

the letters compose into words. 

THE A B C  OF PHUTO-MICROGRAPHY. A 
Practical Handboa-k for Beginners. 
By W. H. Walmsley, F.R.M.S . ,  F.A. 
A.A.S .  New York : Tennant & 
Ward. 1 9 0 2 .  Pp.  viii . , 155 .  

T h e  author h a s  endeavored t o  aid t h e  novit'e 
hy teaching h i m  the elements of the suhjed 
of photo·mi crography , and to explain as clearly 
as p ossible the simple but indispensahle meth· 
ods. The book has not been written for ad­
vanced scholars .  Care has been taken to 
exp,ain many th ings w h i ch would seem to be 
self-evident to those a l ready fa m i l i a r  w i th 

the use of photo·mi c rography apparatus. hut 

which are often insurmountable obstacles to 
the beginner.  

THE CONQUEST 
Alexander. 

OF THE AIR. By John 
1 6ma-. Pp. 160 .  

T h i s  book does n o t  purport to b e  a scien t i ll c  

work, but contains many interesting accounts 

ot airships old and new. 

I AMS'SHAV I NG 
SOAP. 

Statesmen, financiers, I i  terary, professional and 
business men, and men in  every walk in life, 
have for more than half a century found com­
fort and delight in Will iams' Shaving Soap. 
For all kinds of faces, its pure, rich, cream­
like lather is wonderfully grateful and satis­
fyi ng. To the long, thin face, or the short 
and full,  to the delicate and sensitive or the 
rugged and sunburned, Wil liams' Shaving Soap 
is equally  comforting and refreshing. 

Sold throughout the world, in the form of Shaving Sticks,  Shaving Tablets and Shaving Cream. 

Who a.re They? 
Ho .... m a n y  of the 24 distinguished men sho .... n here c an you name ? 

To. any one sending us the correct name of any 4 of these men, 
with a two-cent stalnp to cover cost of tnailing, we will forward, 
postpaid, a correct list of the names, and also a most useful and 
Ingenious pocket novelty in the shape of key-ring, letter-opener, 
paper-cutter and screw-driver combined, an article that every 
man and boy wil l  find many uses for every day. Handy for the 
chauffeur, the bicycle rider, for opening cigar boxes, watch cases, 
for automatic air valves, etc. Unequaled key holder ; holds keys 
securely, divides the keys-easy to find the one wanted. 

Address Dept. S 15 
THE. J .  B. WI LLIAMS C O  • •  Glastonbury, C o nn. 

, 20TH CENTURY CUT 
REM ON DIAMONDS 

Y'j> I Carat 20th Century Out �\.I\"'&� Remoh Diamond Ring or ����'1'�:i.�.�:�: S3.00 
or hoth a t  $5.00. Sent f) by regIstered mail upon 
recE"ipt of price. THE 
FINEST IMITATIONS 
ON EARTH . Our magnificent cata­log fully describing them F R E E and explaining how to order, mailed 

to any address 'lpon request 
NO ACENTS WANTED. 

R�M O H  J EWE LRY COM PANY, 
8 3 4  OLIVE STREET. ST. LOUIS,  MO. 

The Frank l i n  Model Shop. 
Experimental work for inventorsj any-

�g��l�fe ����Arf:�����
n
CX�t;i;t�:�o� 

colleges. Exbibition mooels. Introduc­
tion samples of patented artic1es. Spe­
Cial tools for making metal novelties. 
Inventions perfected. Dra.wings and de­
signs worked out. from inventors' ideas. 

a;" FRANKLIN Send for circular 9. 
Model Shop PA RSEJ,L & WEED, 

�====�_�129-131 West 31st Street, New York. 

1!f!3tfit�111::'f!)1 
tnl��n�� ��b�rNi�il��:�r�!h�grl.ig�r!�����������b�f� 
1 cent per hour. SE'no for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 

WILLIA;n�, BRO WN & EARLE, 
Dept. 6, 91 8 Chestnut St .. Philadelphia. 

We Pay Freight. None T R E E S
And Small Frnits. 
better. None cheaper. 

Catalog free. 
S H E E R I N ' S  W H O LESALE N U RS E R I E S ,  Dansvi l le ,  N. Y .  ,:!Y; FERNO G A S  HEATER. " ,.,:.;: .. '. ' :: , .. . �pecial Price. $1 . 

Win Heat Your Room at cost :'4 cent 
per Hour. Absolutely Odorless. 

, .J. B URKE, 3 Ann st. , Upp. Astor House. 

I INVENTIONS DEVELOPED. I 'V ALTER K. F REEMAN, M.E. 

SpeCial machinery, electrical and cbemical ap­
paratus made on short notice. Good accommo­
dations for inventors. 403 E. 23d St., New York. 

Model Machinery and Expet'imental Work. 
W. H. CRA W],ORD, 194 Broad way, New York City. 

. , T H I S  B E ATS N E W J E R S E Y . " 
Charters procured under South Dakota laws for a few 

���
l
���inii���lr�tp £c:��:�g�, l

l
:�

s
As��f�:�: o�YsI:f:' Huron, S. Dak. or Room K, 20th floor, 220 R'way, N. Y. 

Cem ent Books. &1g.7l\i�n���c�:���nis�:!f,e�: 
Cement and E n g i neer ing  N ews, 162 La Salle St., Chicago 

���� TYPE W H E E L S .  MODELS &.. E X Pt:RIMENTAL WORK_6MAL.L MAtHIKERY NOVELTI ES  &. ETC. NE.W YORK 6TENCIL WORKS 100 NASSAU S! N.Y .. 

F R E E Catalogue o:f Architectural, ScientifiC 
and Technical Books. 

Prospect.us for 19.03 for hArchitects� and 
Builders' Ma.gazine." monthly $2 a year. 

W M .  T. C O M STOC K .  P u b . ,  23 Warren St . ,  New York.  

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special l\Iachinery. 

E. V. BAI LLARD , Fox B l d g  .. F ra n k l i n  Square,  New York.  

AreJo�� 
l
n
6���

t
;gJ�t ��lTti�'ii Model or Experimental 

WHAT WE DO-H OW WE DO  IT 
will be  sent to  you on  request. 

KNIC KERBO(JKER MAClIIl\E WOn KS, Inc., 8 .. 10.12 JoneM Street, New York. 

PATT E R N  MAKERS  PA TTERNS for 
Castings of all kinds 

MODEL AND EXPERIMENTAL WORK 

G I BS O N  & F U C H S ,  1 82 W .  H o u ston St., New York. 

P U Z Z L E  S " Mental Nut s."-Can you crack 'em ? 
.. Knots _ "-100 catch problems. 

B O O K S  [ " 14UO Conundrums and Riddles." 
• •  Great American Puzzle Book." 

Real Brain rl�easers. 10c. each, all 4 for SOc. 
H o m e  Supply  Co. ,  0. 8 ,  1 3 2 Nassau S t . ,  New York.  

We Invite correspondence with Inventors having 
Patents to sell or pJace with manufacturers on a royalty. 
Amer. Inst. of Inventor's Co. ; 8unalo, N. Y., U. S. A. 

Mathematicians Wanted 
The profe�sion of actuarysbip  offers a splendid field 

for tbose possessing mathematical nbility. as positions 
command $4,000 a year and over. Our course i� prepared 
by l eading actuaries and is under their supervision. 

Address 

I CE MA (: H INES, 
Corliss Engines .... Bt'ewers' HOME CORR ESPONDENCE SCHOOL and Bottlers lUachinery. THE V\Vl'ER . M FG. CO., �9lJ Clinton Street, Milwaukee Wis. I 4 1 6  Walnut St. ,  PhIladelphia, Pa. 

It bas six 8·inch lids ; 15·�alloD reservoir : large warming closet ; oven 21 ins. deep, 17 ins. 
wide. 12 in� .  hig-h j top cooking surfRce, HOx�}6 ins. j l ined tnrougbout with Asbestos : Duplex 
�����jp�;;

r
��i���r���'i�Jsti���i:���ee( ; ")  cverlG1£�f,j,�wW���lfi). Write tor free 

W M .  G. W I LLARD, Dept. 1 1 2 ,  6 1 9·2 1 N. 4th Street, st. Louis. 110. 
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in the ahilit:" of the car to answer every dema1\ll marle upon it i� 
the keynote of perfed eujoymt!ut i n  automobiling. Ask any man 
who drives a 1 9()� model 

Winton 
whether his ear enA'en,lers this ('onfidence i n  his mind. His answer 
will eOllvi llee you of \Y iuinn snl'eriMity. 
THE W I N T O N  M O T O R  CAR R I A G E  C O  .. C l eve l a r d ,  O .  

WE ISSUE every once i n  a while, a letter, a 
book let, a folder or a catalogue, wherein is 

shown iu fornlation relating to Automobile Ti res, 
that lnay be of some value to you. 

It costs the price of a postal card to have 
your name added to our Inailing list. 

THE mAMOND R U B BER 
Akron. Ohio. 

------------- ------------

Magnolia Me�.'s Sto(k 70' r�elf��!.����OJk 
/U $ 1' OO A  S H A R E  

A l imited amount offered for public subscri ption . 
Dividelld� paid 8emi.annual lv-April lst anj Octobel' t :-:t .  

" t ug u o l i a  "l'Ietal is famous the world over and we bave 
offices and factories in principal citIes. 

C h  cks. if desirp-d, can be sent to 
the Merchants �xchange National 
Bank of New York City. 

\Vrite to us for chartered accuunt· 
ant's report, and prospectus. 

MAG N O L I A  M E TA L  C O . ,  

6 1 1 ·5 1 3  W. 1 3th  St . .  N ew Yo rk . 

WA RWI C K  

SPEED, 4 5  MILES PER HOUR. 
'l'he best Hill Climber made, 

Write for catalogue wb Icb gives particulars of Motor 
Cycles and Automobiles. 

Warwick Cycle & Automob i l e  Co. .  S p r i n gfi e l d .  Mass,  

CHARTER ENG I N E  
USED ::Y A:yLAb�E 

FOR A N Y  P U R POSE 
Stat i o na r ies . Port a b l e s .  Saw i n g  Q u tfi ts ,  

H o iste r s ,  E n Q i n e s  a n d  P u m p s .  
F l!  1<�I .-Ga�oline. Gas, Disti I late. 

Sena for IHnstratpd Catalogue Uind Tp.'lti· 
mmiials, and. Stau Your Power !'leed.s. 

CHARTER GAS E N G I N E  CO . . B o x  1 4 8 .  STERL I N G ,  ILL 

RIVETT 
�� LATHE 

No up.to-date manufacturer can 
afford to do without i t .  

H I G H EST AWARD w��:'�[f�:�!�..\��� 

Faneuil Watch Tool Company , 
BRIGHTON, BOSTO N .  MASS., U. S. A. 

Scientific American 

Waltham Watches 
Old friends to trust. 

" The Perfedea American Watch, n an {[lustratea hoole 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Walch Compan�h 
Waltham, Mass. 

MARCH 7. 1903. 

C OLD G ALVAN I Z I N G .  
AMERI CAN PROCES S .  N O  R O YA LT I ES, 

SAMPLES A No l NFQRMATION O N  APPLICAT I O N .  

Free 

N I C K E L 
Electro-Plating 

ApDaratu8 aDd MateriaL 
- H a n s o n  & V a n W i n k l e  

co., 
'S ,. ,,' al'li .  �. J .  136 Liberty St., N .  Y. 
30 & 32 S. Canal St. 

Cbicag-o. 

Orient Motor Car I • ,FISK" • Belting 
Automobi le  Tires 

NOT THE CHEAPEST 

BUT THE BEST 

Our New Booklet 'l'e l ls Why 
FISK RUBBER CO. , - - Chicopee FaIls, Mass. 

s n. P. PJ!TCE "'950 
All speeds to 30 mile. per bOllr. Will climb any I<rade. Write for descriptive catalog-ues. 

WA LTHAIU lUFG. CO., - Waltham, lliass. 

� 
AUTOMOB I LES 
The following models are entirely new this season : 

24 H.  P. GASOLENE  TOU R I N G  CAR 
L IGHT ELECTR IC  R U NABOUT 

SPEC IAL  SERVICE WAGON 
HANSOM 

R EAR-DR IVEN  and  
I N S I D E-OPERATE D  C O U P E S  

V ICTORIA PHAETON 
D EL IVERY WAGO N S  and TRUCKS 
of  from �-ton to 5-ton Capacity 

Catalogue win be sent on request. Also 
Special Bulletins with compfete detailed injormat'ion for each vehicl.e separately. 

Electric Vehicle Company, 
Hartford. Conn. 

NEW YORK Salesrooms-West 39th Street, upposite Y;.etropolittID Opera House. 
BOSTON-43 Columbus Avenue. 
CHICAGO-1421 Michigan Avenue. 

PALATABLE 
WATER-STI l l  

Produces an absolutely pure and aerated "'a­ter for Illauufaclll l'iug 
orl[l��tnallb f�r�oose��nY stealll boiler. 

Made in all size:", from 
�a��r �r &����

s disti lled 
In use in U. S. Army and 

Hospita,1 Marine serV I ce. Write for catalogue. 
PALATA B L E  WATER·ST I L L  

C O M PANY. 
Bosto n ,  Mass.,  U .  S.  A. 

GO RIGHT TO CARRIAGE HEADQUARTERS 
Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 
explains our method and our guarantee and makes it safe, simple and easy for you to 
get carnages, harness and horse accessories direct from our factory at wholesale prices. 

THE COLUMBUS CARRIAGE orW HARNESS COMPANY. 
Factor, and General Office, Columbus. 0, Western Office & Distributing House. St. Louis, Mo. 

Write to nearest ofllce. 

You Should Know More about the p!,n thRt has revolutionized the fountaIn J"len buslness-tlte pen pen that by such Imitation, is acknowl­that is so extensively, but crudely !"',,�'�.!,u·--. ed&,ed to be the 20th Centnry W 
SIMPI.Y PIlESS TIll" METAJ. 

evolution. 
O)iJ�Y IN TilE GENITINE. 

C O N K L I N ' S S E L F - F I L L I N G  P E N 
SEND FOR OUR BEAUTIFUL NEW ILLUSTRATED CATALOGUE explaining its many advantaIJes over all other fonntain pens, and showi"K vatented 

f.e:�:l!':'�in��, f:,uollJ�1 i�a�Tl:r:,I\n:s\n:!:ole�[:!in�I,O����i�:f�:i\Vri��' !::. ilir,l�o���'i.:��� the asking. THE C O N K L I N  PEN C O  . •  8 1 4  Madison St • Toledo.  O h i o .  

PATENT AERIAL 

RE ROPE TRAMWAY 
Fo r  Transportat i o n  of Ore.  Coa l , D i rt ,  Timber,  etc, 

p
e
r6��

t
r��g g�lfjne ����lu���tSo'1Malnfe°,:'��c!'fg:.att�:���CityTf��:!� t����!�I'e�IIY. A. LESCHEN  & SONS  R O P E  C O M PANY _  M�i�m�t�':�,

e
's�l;ur.�'lfo. \ 92  Cen""e Street, New York City, N .  Y. Branch omces. / �7 F�e��!t �i;::t: �:�calr���Oo, Cal. 

Test 
" Royal Worcester " old- fash ioned oak­

tann ed belts knovvn as the best--in i ti al 

cost highest - operative cost l owest. 

Greatest belt power transmi tters the 

world h as ever known--so years repu­

tation back of them. 

Let us send you a sample belt t.o test, 

and to be returned free of expense to 
you if  not entirely satisfactory . 

GRATON 6. KNIGHT MFG. CO. 

being stamped in the 
buckle when you buy 
SUSPENDERS 

Fifty cents and a dollar. 
Ask at favorite shop. 

or post prepaid from 
C. A. Edgarton Mfg. Co., 

Box 222 J, S h i r l ey, M ass. �end 6 cents for catalogue. 

positions were filled 
by the Remington Em­
ployment Departments 
duri ng  the year 1 9 02 i n  
t h e  citi e s  o f  N e w  York 
and C h icago alo n e .  Every city in 
America s h ows a s imilar proportion. 

G o o d  P a y  

Mass. 

Remember that th e user of a Jow-priced 
writ ing mach ine  always wants a Jow.priced 
stenographer ,  T h e  b e st positions are 
Secured by the competent operators of the 

R e tn i n g t o n  
i{emington Typewriter Company 

327 Broadway, New York 

Rln�I��I. 
NEW ENG LAND 

WATCHES 75he 
PADISHAH 

The best low priced watch i n  tbe world. 
SOld in .every country on thp- globe for 

the one price or itlS equivalent . . • . .  

$ 2 . 00 E A C H  
Plain or fancy colored Sporting Dials. 

W
e f�I��{e�I��l���;:'I��.S�Z:� �� ���

c
��� 

Catalogues sent 011 I'equest. 

NEW E NGLAND WATCH CO • •  

Factories : Waterbury. Conn. 

Zf��a�g��313i.�\�� �'::�,;�bLl'�:;'ue. 
San (I'ranci l5co, Spreckels Building. 

Offices : 
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