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THE BLOOD OF ALL RACES. 
Ethnologists of the Smithsonian I nstitution have in· 

vestigated the Filipinos, with results that are of rare 
interest to science. They have cal. led attention to the 
fact that in the veins of the tribes of the archipelago 
flows the blood of all  the races and varieties Qf man­
kind. The Smithsonian Institution is giving special 
Instructions to those intending to explore the caves of 
the Phi l ippines for crania, and to search for other eth­
nological data. 

I n  the make-up of the composite Filipino, the darker 
sUbstratum has been supplied by Negrito, Papuan, ann 
African negro. A copper tint and fightiIig blood havp. 
been. furnished by Malay and Polynesian. A l ighter 
hue and certain arts have come from Japanese, Chinese, 
an d Cambodian. Hamite, Semite, and Aryan have 
stamped their image upon the islanders. Even an an­
cient stream of Caucasian is traced by ethnologists ; 
and,  stranger sti l l ,  perhaps, the discovery has been 
mad e  that a rivulet of American I ndian blood found its 
way to the cosmopol itan veins of the Filipino through 
the channels of two centuries of uninterrupted com­
merce between Mexico and Peru and the archipelago. 

In view of this converging of racial streams in the 
Filipino, scientists of the American Bureau of Ethnol­
ogy hope that a detailed investigation of the habits, 
implements, relics, beliefs, l egends, etc . ,  of the various 
tribes of these islands will be undertaken. I n  addition 
to exploration in search of prehistoric c rania in caves, 
the purpose is to make a comprehensive collection of 
native hammers, saws, a d zes, clamps, and every primi­
tive implement representative of stages of invention 
between the stone age and modern times. I t  is ex· 
pected ,  too, that instruments of prehistoric engineering 
may be found. 

It  is known that some of the Filipino tribes are skil l­
ful metallu rgists, inheriting d oubtless from ancient Ma­
lay artisans d exterity in fine hand processes . I t  is 
hoped by the scientists that a dditions to one of the 
most interesting chapters in human history will be 
made through discoveries in the Philippines of the 
secrets concerning the ancient arts of working metals. 
Collections are to be made of the early poetry, tribal 
proverbs, legends, folklore, and all  l i terary material, 
particularly that which will  reveal the influence of the 
invasion from India that took place several centuries 
before the Christian era. 

The anthropol ogists who are to attempt the untang­
ling of the record of centuries of race interfusion in 
the Phil ippines realize that they have a very big under­
taking on their hands, but this gives added zest to the 
research. A special request has been made of officllrs 
of the United States to assist in collecting everything 
that may help to throw light on the story of the early 
savage navigators who cruised in the channels of the 
archipelago. In answer to inquiries, the United States 
Treasury Department has assured the scientists about 
to embark on ethnological work i n  the Philippines that 
collections brought back for the Smithsonian I n stitu­
tion will not b e  subject to duty. 

...... 
FINAL LESSONS OF THE GERMAN AMERICAN 

WAR GAME. 
With the publiCation in the current issue of the 

SUPPLEMENT of the fourteenth of our series of articles 
on the naval war game between the United States and 
Germany, we reach the close of this most interesting 
and instructive struggle .  Our readers wil l ,  of course, 
have formed their own conclusions as to the lessons 
to be learned therefrom ; and that the publication of 
this matter has awakened w i d espread attention, and 
has served the useful purpose o f  instruction as to the 
relative strength of our own and the German navy. is 
shown by the large number of letters that have 
reached this office from all parts of the United States, 
some of which we have from time to time made public .  

PANAMA CANAL.-It will  be generally agreed that 
the most important fact brought out by the war is  the 
great strategical advantage which woul d have been 
conferred upon this country by the existence of the 
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Panama Canal. It was because we had no short Ct!t 
to the Paeific that the Ge rmans, in the early stage of 
the conflict, were able to concentrate an overwhelm ing 
and homogeneous force of battl eships at Manila, and 
practically wipe out the heterogeneous fleet of battle­
ships, monitors, and cruisers which had been hastily 
assembled for the defense of our naval base in the Far 
East. In that fight we lost four battleshi ps, two moni­
tors, and four cruisers; and it was only after sufficient 
time had elapsed for us to eoncentrate in eastern 
waters the three battl eships of the "Maine" class, to· 
gether with the "Alabama" and "Kearsarge, "  that we 
were able to stem the tide of disaster by winning a 
signal victory off the German base at Kiao Chau. After 
our success in the Pacific, there was another l ong delay, 
pending the arrival of two battleships of the "Maine" 
class from the Far East by way of Cape Horn. Had the 
Panama Canal been in existence, we could have concen· 
trated a force off Havana which would have insured the 
early d estruction of the German fleet in the West In­
dies ; and the victory that was ultimately secured 
would have been more .decisive than it was. 

THE SUBMERGE» TORPEDO TrRE.-The second lesson 
of the war is the enormous val ue of the submerged tor­
ped o  tube on battleships and cruisers.  The majority 
of the German vessels engaged were fitted with a sub­
merged tulJe located on the longitudinal axis of the 
vessel ,  at the point below water where the fore-foot 
rounds up into the ram. The German naval construc­
tors were early to perceive the immense advantage of 
th e submerged torpedo tube and all of their latest 
ships, both battl eships and cruisers, have been so fitten. 
Ou r own vessel s ,  unfortunately, did not carry a sub­
merged tube, and the above-water tubes, because of the 
great risk of the explosion of the torpedoes by the 
rapi d-fire guns of the enemy, had been in many cases 
removed, leaving our sbips with at best only a very 
l imited torpedo armament. This disparity not only 
seriously hampered the Ameri can admirals in the dis­
position and handling of the i r  vessels, but in some 
battles it  proved th e  undoing of our fleets. I n  a 
cruiser engagement that took place in the Atlantic 
early in the war, the issue was suddenly decided by a 
swift movement of the German cruisers, which en­
abled them to torpedo fou r of our cruisers in succes· 
sion, the German boats being able to cross in front 
of our l i n e  at sufficiently clos", range for using the 
torpedo, without being themselves exposed to torpedo 
attack. I n  the whole war we l ost, by torpedoes fired 
from the warships themse l ves, no less than eight bat­
t l eships and cruisers against a loss to the Germans in 
battleships and cruisers by torpedoes from our own 
ships, if we exclude the submarines, of only one 
cruiser. 

TORPEDO BOATS AND DESTROYERs.-The torpedo 
boat, moreover, fully establ ished itself as a most ef· 
fective element in modern warfare. In the battle off 
Manila early in the war, after our fleet had been 
thrown into d i sorder, the German torpedo boats were 
sent in to give the final coup de grace, which they did 
by sinking three battleships and two monitors. Then 
again, in a night action between two approximately 
equal fleets of cruisers and torpedo boats (in which, 
because of a similar ruse adopted by each fleet, each 
group of torpedo boats was enabled to get in among 
the enemy's ships) the entire force on both sides was 
wiped out, every cruiser and all the torpedo boats but 
one being torpedoed and sent to the bottom. Extraord­
inary as this result appears, it was cODsidered by the 
umpi res that under the tactics adopted it was per­
fectly possible.  I n  this conflict alone ten cruisers were 
sunk by torpedoes, besides a dozen or so torpedo boats . 

MoxITons IN ACTION.-The war served to demonstrate 
once more the comparative usel essness and, under cer­
tain conditions, the absolute encumbrance of monitors, 
when they form a part of the line of battle. On more 
than one occasion the speed gage remained with the 
Germans because of the obligation that tl1e American 
admi ral was under to keep down the speed of his bat­
tleships to that of the slow monitors. This was one of 
the contributory causes to the d efeat at. Manila ; and 
although in the last fight of the war, as d escribed in the 
current issue of the S{TPPI.EMENT, the monitors proved 
to be extremely hard to hit,  and al though thei!' 1 2-inch 
guns did frightful execution upon the German battle­
ships, it is a question whether the small  target that 
they afforded was not more than offset by their compa.r­
ative unnandiness and lack of maneuvering ability.  
Furthermore, i t  is a fact that in this battle,  whi l e  the 
German line was moving at an uniform speed of 15 
knots, our own line,  because of the slowness of the 
monitors, was movilfg only at a little over 7 knots an 
hour, or only hal f as fast. 

SUBMARINEs.-In .the great deciding battle of the 
war, victory was snatched from the German fleet by the 
sud den entrance of the submarines into the flght at the 
very moment when the remaining German ships were 
cl osing in, themselves badly d isabled and with speed 
greatly reduced, for the closing stroke. This result 
will  naturally be very pleasing to those who pin thei r 
faith to the submarine ; but it must be remembered 
that their effective work was due to most favor-

able weather conditions, for the day being partic· 
ularly fine, and the sea smooth, it rendered the suc­
cessful operation of the submarines possible. Moreover, 
t.hese same weather conditions were distinctly favor­
able to the monitors, which, had the sea been rough, 
could never have concentrated such an effective fire as 
they d i d  against the German line.  

GUNNERY.-Although the American navy was con­
spicuously weak in torpedo attack, the greatest credit 
is to be accorded to its gunnery, which proved almost 
as des tructive to the German fleets as the German tor­
pedoes d i d  to our own. To the concentration of fire 
from our hcavy guns is  to be attributed the loss of two 
German cruisers and of six of the finest of the German 
battleships, in our victorious action off Kiao Chau ; 
and in the successful battle that closed the war, it was 
the terrific mauling received by three battleships, the 
"Wettin," "Mecklenburg," and "Woerth," that rendered 
them easy objects of attack at the close of the battle by 
our submarines. As far as our own ships are con­
cerned, we l ost six cruisers and five monitors, as the 
(iirect result of gun fire, the vessels being either sunk, 
or so completely disabled that they were obliged to 
strike. 

SPEED.-There can be no question that the posses­
sion by the Germans of the sp�ed gage in certain of 
the conflicts of the war was of enormous advantage ; 
and it was only when matters were evened up in this 
respect, in the battle won by us off Kiao Chau, a 
victory due largely to the good speed of the "Maine," 
" Missouri ,"  and "Ohio," that we were able to turn the 
tabl es and maneuver to good effect. If the lessons of 
the war teach anything, they teach the folly of builrl­
ing battleships or cruisers whose speed is below the 
average speed of any possible enemy. Eighteen knots 
should be the lowest contemplated speed of our future 
battleships ; and it is quite a question whether. it  will  
not prove to be an advantage to sacrifice some weight 
of gun fire for the sake of an additional knot of speed. 
The admirals on both sides seem to h ave aimed at 
placing their line of battle in a position which woul d 
enable them to concentrate the whole fire of the fleet 
on the head or tail of the enemy 's line, d i sabling his 
ships in detail ; and such a feat is  only possible to the 
fleet which oos a higher average speed and general 
greater mobility. 

ENORMOtTS PEncENTAGE OF LossEs.-Perhaps, after 
all ,  the most striking fact brought out by this war 
game is the frightful diminuti6D of naval strength 
and international standing which will  occur in both 
of the navies engaged .  Out of a total of 49  ships en­
gaged,  Germany lost about a score, in which were 
included the very finest of her battleships ; while out 
of the total of 53 vessels engaged on the American 
side,  we lost no less than 29. While our loss was 
numerically greater, we d i d  not lose so large a num­
ber of our best ships. The exhausted condition of the 
('ombatants a t  the close of the war. is shown by the 
fact that, although the umpi res decided that the ad­
vantage lay with the American navy, the mutual de­
struction had been so terrific that the German navy 
had but one effective battleship l eft and the United 
States but two ; that is to say, there were in the com· 
bined fleets but three first-class battleships left at the 
close of the war, that were in condition to carry on 
the conflict. Consequently, two of the first-class na­
vies of the world were reduced in a few months to a 
second-class position as regards their fighting 
strength ; and since the work of battleship buil ding 
is  slow, it  woul d take at least fou r  or five years to 
bring these navies up to their strength at the opening 
of the war, and probably twice that length of time 
to restore them to their relative standing among the 
other great navies of the world. 

Here is a consideration which we think must make 
very strongly for peace in all future international 
controversies. When the defeat of an enemy is at· 
tained at such a frightful cost and at such peril to 
international ranktng, we look to see the very last 
resources of diplomacy exhausted before any war 
takes place between the leading powers. 

• •••• 
VERTICAL TRANSPOBTATION, 

In consi dering recently the general subject of trans­
portation, attention was called to the congested condi­
tions of travel in a crowded city l ike New York, and 
especially to the fact that much of the d iscomfort aris­
ing therefro:\ll is due to the immens e  increase in popu­
lation within restricted areas, both in the residential 
and business portions of the city, which render the 
congestion at certain hours of the day so serious as to 
rend e r  travel in the city a struggle not alwaYR un­
attended with personal danger. This increase of popu· 
lation is  due to the growth of our cities in a vertical 
sense-in the residential part of the city, by the erec­
tion of "flat" or apartment houses, a score of stories 
h igh, and in the business district by office buildings 
which have a height so great as to engulf in many 
cases even the steeples of neighboring churches. I n  
the primitive town t h e  one a n d  o n l y  street w a s  l a i d  
o u t  horizontal ly. I n  the modern city the streets are 
often vertical . In a modern community like the Park 
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Row building in New York there are over six thou­
sand inhabitants, with a vertical thoroughfare having 
twenty-five cross streets, 

There are about a thousand offices in this building, 
with the top landing 2 9 4  feet f rom the ground floor. 
To provide transportation for these people, we find an 
equipment of ten elevators, each capable of carrying 
sixteen men, and making the trip to the top floor and 
back in three minutes. At this rate two hundred round 
trips a day are made by each elevator during business 
hours. On an average one need never wait more than 
eighteen seconds for a car, and a man at the top 
floor can reach the street in two minutes at the most. 
Each car averages sixteen passengers per round trip, 
and travels a di stance of twenty-two miles a day. 
This means a total of 2 2 0  miles a day traveled by the 
cars altogether, or  a distance stretching from New 
York to Washington. The elevator schedule in the 
Park Row building, as first arranged, provided for 
the running of five express cars and five locals.  How­
ever, it was found that better time could be made 
even from the top floors when the cars were all run 
as locals, because since twice as many cars were 
thrown open to all the floors, the number of passen­
gers tal,en on and off at each stop was decreased, and 
the saving thus occasioned more than overbalanced 
the time consumed by the slight increase in the 
number of stops. 

A notable example of the use of express elevators 
may be found in the Broad Exchange building, New 
York city. In this building there are 1,400 offices, 
and eigh teen elevators are provided for the transpor­
tation of the seven or eight thousand occupants. Half 
of these elevators make no stop between the first and 
eleventh floors, and the other half travel no higher 
than the eleventh floor. This arrangement affords 
greater economy of space, because, instead of contin­
uing the elevator shafts of local cars up to the top 
of the building, the space from the twelfth floor up 
hl employed for other valuable purposes. 

From the foregoing it will be seen that while, as 
previously stated, the vertical growth of our cities 
was made possible by the use of steel in building con­
struction, no such development would have resulted 
without the introduction of elevators to make tall 
buildings profitable. 

Public atten tion was first directed to the advantages 
of elevators at the time of the New York World's Fair 
in 1853, when Mr. E .  G. Otis gave an exhibition of his 
patent safety device in the Crystal Palace. A great 
impression was made on the spectators when the in­
ventor, after running his car to  the top of the shaft, 
cut the supporting ropes and descended safely to the 
main floor.  The next year Mr.  Otis secured a bit  
o f  land at Yonkers on the Hudson, and began the bus­
iness of manufacturing elevators. It was not until  
1859 that the first independent el evator engine was 
built, and a dozen more years passed before the hy­
draulic elevator was developed. Since that time we 
have had one more important innovatlOn, that of the 
electric el evator, which was first introduced to the 
public in 1888. At present there are five distinct 
types of hydraulic elevators. Of these, the vertical 
cyl inder type is  the oldest and most common. An­
other type which differs from this only in the position 
of the cylinder is the horizontal cylinder type, which 
i" found useful where space in the shaft is more val­
ua ble than that in the basement. I n  these two types 
a pressure of 150 pounds to the sqnare inch is com­
monly maintained. Where i t  i s  necessary to have the 
elevators scattered about in various parts of the 
building, the high-pressure inverted-cylinder type is  
most useful . The power which i s  developed in one 
portion of the building can, by this means,  be more 
w idely distributed, and the machinery may also be 
made more compact. Two other types, the pulling 
plunger and direct lift,  complete the list of hydraulic 
elevators. I n  the pulling plunger type no counter­
weight is used, but the plunger is made heavy enough 
to raise Cle car by i ts own weight, while hydraulic 
pressure is  exerted to lift the plunger when the car 
is descending. In the direct-lift elevator the cyl inder 
and piston are situated in a shaft sunk into the 
ground a distance equal to the desired travel of Lhe 
car. This type is  commonly used for freight, thoug'h 
it makes an excellent elevator for passenger service 
as well where conditions permit, becau se no energy 
is lost in the transmission of power, but the piston 
acts directly on the car. 

I n  electric elevators the driving m eans of course is 
an electric motor, which operates a winding drum 
through suitable gearing, but the most important fea­
ture of the electric elevator is  the device for starting 
the motor. Of course, i t  would not do to provide a 
starting box on the car, for the careless operator would 
be too apt to sud denly turn on the entire current and 
burn out the motor.  On this account automatic de­
vices for gradually cutting out the resistance are 
provided. The operator has n o  control over the ac­
tion of this device except to start, stop,  and reverse 
the same. 

Although a great many improvements hav e  been 
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made in the motor mechanisms of elevators, the safety 
device now commonly used does not differ materially 
from that which proved its worth thirty years ago, 
such changes as have been made being princi pally 
due to increased speed of travel and heavier loads 
now carried. When we stop to consider that more 
rides are taken daily on elevators than in the street 
cars of our cities, the safety of these conveyances 
may be appreciated. Accidents on elevators occur so 
rarely that the daily papers usually accord them the 
prominence of a front-page article with a glaring 
title. 

A type of electric elevator which is coming into 
great prominence is  the automatic elevator for pri­
vate resi dences. This is operated by a set of push 
buttons, and requires no el evator man. If someone 
on the second floor desi res to go up to the fifth, he 
first presses a button that brings the car, i f  idle, up 
to his landing. As soon as the car comes to a stop, 
and not before, the door at the landing is automatic­
ally unlocked, so that the person can open i t  and enter 
the car.  The door must then be closed before the car 
may start up again. A button marked "Fifth Fioor" 
is now pressed, and the car is started up automatic­
ally, stopping when the fifth floor is reached. While 
in motion the car throws out of circu it the buttons 
of all the floors except that to which it is destined, 
thus preventing interruption until the trip has been 
completed. 

I n  closing w e  must not neglect to mention the esca­
lators or moving stairways, which are growing in 
prominence as a means for carrying large crowds for 
short distances. This type of elevating device gives 
promise of a great future, and should prove an im­
portant factor in our progress toward the city of 
theoretically perfect development. 

• •  I • 
THE BRITISH BATTLESHIP CONSTRUCTION PRO­

GRAMME FOR 1903, 
BY OUR LONDON CORRESPONDENT. 

Owing to the exceptional activity being displayed 
by the various great powers and the augmentation 
of their respective navies by the embarkation upon 
elaborate naval programmes, the Admi ralty scheme 
of Great Britain for the present year is very exten­
sive, in order to maintain the necessary superiority 
of the English navy, and to preserve the balance of 
power. The 1903 programme provides for the construc­
tion of forty-two new ve8sels of all descriptions, com­
p rised as follows : 

Battleships . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
First-class armored cruisers . . . . . . . . . . . . . .  4 
Third-class cruisers . . . . . . . . . . . . . . . . . . . . .  3 
Scouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4 
Destroyers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
S ubmarines . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Coastguard cruisers . . . . . . . . . . . . . . . . . . . . .  2 
River gunboat . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2  

The total cost o f  these n e w  vessels amounts to $ 5 0,-
6 8 2,150,  which is an excess over the sum similarly 
devoted to the 1 9 0 2  building programme of $ 5 , 3 89,550,  
while  the total sum to be expended upon the navy dur­
ing the present year is $17 2 , 287 ,500,  an increase of $16,-
010,000 upon the previous year. 

I n  addition to the foregoing new vessels,  which 
are to be laid down at once, the following ships are 
now in course of construction : 

Battleships . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
Armored cruisers . . . . . . . . . . . . . . . . . . . . . . . .  19 
Second-class cruisers . . . . . . . . . . . . . . . . . . . . .  2 
Third-class cruisers . . . . . . . . . . . . . . . . . . . . . .  4 
Scouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Sloops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Destroyers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Torpedo boats . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Submarines 3 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 2  

And o f  these, six battleships, eleven armored cruisers, 
and the majority of the other vessels will be in com­
mission before April 1, 1904.  During the past year the 
British navy has been increased by the addition of 4 
first-class battleships, 5 armored cruisers, 2 sloops, 4 
destroyers, 3 torpedo boats, 6 submarines and one 
or two other minor vessels. 

The imperative and vital necessity of rapi d  construc­
tion is fully realized by the Admi ralty, and in order 
that the vessels in the new programme may be con­
structed without any delay, such as necessarily arises 
in the government dockyards, all' the vessels in the 
1903 scheme, with one exception, will be built in pri­
vate shipyards. In order that the new vessels may b e  
turned o u t  by t h e  contractors completely equipped and 
ready for service, and in view of the up-to-date equip­
ment of the private shipyards, the contractors will be 
required t o  complete the ships in all respects ready for 
commission, i. e., not only build the hull of the vessel, 
but supply the armament as well. 

The estimates do not afford any indication concern-
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ing the design of an.,- of the new ships, but it is gen­
erally understood that the battleships will possess the 
further improvements in respect of gun power on the 
"King Edward VI I . "  class outlined in a recent issue 
of this journal, and that they will cost approximately 
$ 7,000,000 each. The construction of the ten submarines 
is to be hurried forward as quickly as possible. In 
their design they will embody several improvements, 
especially in the system of propulsion, the gasoline 
engines which in the existing craft have proved un­
reliable and generally unsatisfactory being superseded 
by improved propelling machinery.  During the year 
$ 1 6 ,500,000 is  to be spent on armaments, as follows: 
Seven 12-inch 5 0-ton guns, 23 of 9 . 2-inch caliber, 60 6-
inch quick firers, and 159 smaller guns ; but there 
will also be completed, including guns already ordered, 
12 12-inch 5 0-ton guns, 11 of 9 . 2-inch caliber, 10 of 7 . 5-
inch, 136 of 6-inch caliber, and 2 2 4  smaller weapons. 

Concerning the royal naval reserve of merchant 
cruisers, the list is practical ly the same as before, con­
sisting of the three White Star boats, "Oceanic," "Ma­
jestic," and "Teutonic" ; three Cunarders, "Campania," 
"Lucania," and "Umbria" ; four P. and O. 's, two Orient 
liners, two Royal Mail boats, the Pacific liner "Ortona," 
and the three Empresses of the Pacific. For these ves­
sels a subsidy of $ 3 8 9 , 0 6 5  is to be paid. I n  addition to 
the above list there are 31 steamers belonging to these 
respective companies held at the disposition of the 
Admiralty without further subsidy. 

The Admiralty have not lost sight of the applicability 
of liquid fuel to battleships, and experiments are being 
carried out upon the new turbine torpedo-boat destroy­
er "Velox" and upon two battleships. Great difficulty 
is being experienced in adapting liquid fuel to war 
vessels, since oil fuel is of no advantage to the navy, as 
compared with Welsh steam coal, unless the combina­
tion can be brought to such perfection as to render the 
fuel practically smokeless. 

One of the most important new departures in the 
administration of the navy is the appointment of a 
small committee composed of the highest recognized 
authorities on marine engineering in the country, to 
be at the disposal , when required, of the controller of 
the navy·, so that the Admiralty board may profit by 
any advice or suggestions that may be proffered rela­
tive to any questions concerning vessels. 

Furthermore, a new squadron is to be created-the 
South Atlantic squadron-which will serve the south­
east coast of America and the west coast of Africa, and 

'use Gibraltar and Sierra Leone as its bases, 
• • • 

VULCANIZED TIMBER IN ENGLAND, 
A considerable amount of interest has been aroused 

by the announcement, as the result of a prolonged 
series of experiments, of a method of so treating tim­
ber as to secure even from soft wood a largely in­
creased toughness and hardness. The process is  de­
scribed as one of vulcanizing, comparable in some 
respects with Bessemer 's process of converting iron 
into steel, and is the invention of Mr. Powell, a Liver­
pool merchant. The treatment to which the timber 
is subjected is, roughly speaking, that of saturation 
at boiling point with a solution of sugar, the water 
being afterward evaporated at a high temperature. 
The result is to leave the pores and interstices of the 
wood filled in with solid matter, and the timber vul­
canized, preserved, and seasoned. The nature of 
moderately soft wood, i t  is  claimed, is  in this way 
changed to a tough and hard substance, without brittle­
ness, and also without any tendency to split or crack. 
It is also rendered remarkably impervious to water. 
Hard wood similarly treated derives similar benefits. 
Moreover, it  is claimed that the process may be com­
pleted and timber turned out ready for use in a few 
days. 

" CALLITYPY." 
Most of our readers will probably remember the dis­

cussion carried on in our correspondence columns on 
the possibility of  using the ordinary typewriter fm the 
pu rpose of making a matrix to cast printing types. 
Some of the critics of this plan contended that it 
would be impossible to bring the ends of the lines i n  
abso·lute vertical alignment a n d  that, furthermore, the 
difficulty of making corrections was insuperable. I n  
t h e  current SUPPLElIIENT will be found a n  article by 
Jacob Backes on "callitypy," a new printing system, 
i n  which it  i s  explained how the ends of the lines may 
be brought to register. In carrying out the system de­
scribed, the printing plant used conSisting of one or 
more writing machi nes of any standard make, sheets 
of white paper, a square, a rnler, firm white card­
board are the only utensils required. I t  is  true that 
callitypy i s  to be used primarily for the purpose of 
making line engravings of typewritten matter as a 
substitute for direct p rinting without recourse to 
typesetting or line-casting. Nevertheless, the system 
shows tuat it  i s  at l east possible to overcome some of 
1 he objections which have been advanced to the use 
of the typewriter as a means of making the matrix 
for the casting of type. 
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SOME MODERN APPLIANCES FOR LIFE SAVING AT 
FIRES. 

The most progressive American fire departments 
have of late given great attention to the subject of 
saving human life at  fires. The size and height of 
modern buildings and the inad­
equacy of many systems of sta­
tionary fire escapes, despite the 
notable improvements of the 
past few years,  have rendered 
well  nigh imperative the pro­
vision of better facilities for the 
rescue of persons who in the 
event o f  a fire find their escape 
from the upper stories of build­
ings cut off by smoke and 
fiames ; but i t  is no exaggera­
tion to say that the accomplish­
ments in this direction have far 
exceeded anything ihat might 
be expected in the rathe:- brief 
interval which has sufficed 
for the evolution. 

The proverbial courage, 
energy, and agility of the 
typical American fireman 
have assuredly proven an 
important factor in the 
development of the pres­
ent degree of efficiency in 
life saving at fires ; but 
a very large share o f  the 
credit must also be ac­
corded to the ingenious 
devices, most of them of 
recent invention, which 
constitute the working 
equipment of the present· 
day life-saving fireman. 
Of what marvelous celer­
ity of action the firemen 
life-savers of the United 
States are now capable 
was strikingly attested at 
the Paris Fire Congress of 
1900,  when a l ife-saving 
crew of American firemen 
were conveyed a distance of a quarter of a mile, 
scaled a temporary seven-story building by means of 
ladders, made fast life-l ines, and rescued one person· 
from the seventh story and two persons from the sixth 
story in the total elapsed time of three minutes and 
forty-two seconds. The speediest foreign crew that 
essayed to compet e  with them required over ten min­
utes to perform the same task. 

Of the means and methods of saving life at fires, 
perhaps the most i!lterestinp; are those upon which 
reliance must of ne-
cessity b e  placed 
when prompt action 
is necessary and the 
character o f  the ap­
paratus at hand is 
limited .  Prominent 
among the appliances 
in use in this branch 
of the field is the life­
net. The approved 
type of net is circular 
in form and about 
thirty feet in diame­
ter. It is suspended 
from a rim of steel, 
t h e  net being at· 
tached by springs 
which take up the 
force of impact of a 
falling body. At a 
r e c e n t apartment 
house fire in New 
York city, twenty-five 
persons j umped with­
out injury into one 
of these nets, which 
w a s  supported by 
eighteen men. Of the 
number rescued, fif­
teen jumped from the 
third story, while the 
others leaped from 
the fourth, fifth, and 
sixth stories of the 
burning· building. 

A utensil upon 
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of a 15-foot length of narrow and very tough hickory, 
with a two-foot steel hook on one end and stout hick­
ory crossbars at intervals of a foot throughout the 
length of the ladder. The hook, i t  may be explained, 
is  armed with sharp teeth. 

An Aerial Truck. 

A Pneumatic Extensiun Ladder. 

By the use of a 'pompier, a fireman may rapidly 
scale the face of any building, without regard t o  
height, ascending story b y  story. T h e  spike-like pro­
j ection at the end of the ladder is  thrust through a 
window-sash, and the hook gives it a firm grip on the 
window ledge. When the ladder has been secured in 
this p osition, the fireman rapidly ascends the cross­
pieces or rungs, and taking a position on the window 
ledge occupied by the hook, is ready to d raw the 
ladder up after him, and in turn hook it upon a win-

dow-sash of the story above. This operation is  re­
peated until the roof or any desired floor is reached_ 

To the uninitiated the mode of operation of the 
pompier might appear to constitute a rather slow pro­
cess, but in reality marvelous speed may b e  attained 

by men experienced in the use 
o f  these scaling ladders. In­
deed, it is accounted only an 
ordinary accomplishment for 
a fireman to climb to the top of 
a five or six story building in 
less than three minutes by the 
use of these ladders. Under 
stress of circumstances an ath­
letic fireman can carry to the 
ground an unconscious or in­
j ured person, using but a single 
scaling ladder, and descending 
story by story, but the work is 
greatly facilitated where sev-
eral firemen work in conjunc-

tion and are provided with 
a supply of porn piers suf­
ficient to form a sort of 
chain of ladders from 
ground to roof. 

The li fe-line constitut.E',;! 
one of the most valuable 
features of the equipment 
for saving persons im­
prisoned in a burning 
build ing. One end is usu­
ally carried to the roof by 
a fireman using a POlllr 
pier, but if ladders are 
burned or other exigen­
cies are presented, a life­
line gun is sometimes em­
ployed to hurl the rope, 
in the same manner that 
life-saving crews on the 
coasts convey a line to a 
stranded vessel when the 
sea running will not per­
mit. the launching of a 
boat. The gun employed 
in fire-fighting work is of 

a design similar t o  an ordinary cavalry carbine, but 
of much heavier construction, the stock being of solid 
steel . Over the muzzle is fitted a steel cap, to which 
is attached the strong light line. The main portion 
of the line is kept carefully coiled in a tin dish with 
a center core, and when the gun is discharged the 
cap flies over the top of the burning building, and 
the line is paid out as rapidly as needed. By means 
of the light line the heavier life-line is drawn into 
place on the roof, and attached to a chimney or other-

wise securely fast­
ened. 

When descending by 
means of a life-l ine, a 
fireman wears a broad 
webbed belt attached 
to which is a large 
steel hook or snap, 
and around which 
two or three hitches 
of the rope are taken_ 
The fireman may, by 
grasping the rope with 
his right hand and 
the hook with his left, 
descend at any speed 
desired, and if de­
sired he can carry 
down a rescued per­
son. However, i\Vhere 
the person rescued is 
unconscious and un­
able to render the 
slightest assistance to 
the fire-fighter, it is  
customary to follow a 
somewhat different 
plan. In such cases 
the fireman remains 
on the roof and 
places the rope about 
the form of the un­
conscious man, so that 
it constitutes a cradle 
from which it  is im­
possible for him to 
slip. The man, who 
has perhaps been which the scientific 

fire - fighter places 
great reliance when 
called upon t o  save 
human life at fires is 
the scaling ladder, or 
"porn pier" as it is  
called. This  consists 

A Jump Into the Life Net. Rescuing by Means of the Pompier Ladder_ 

overcome by smoke, i s  
thus lowered i n  safe­
ty to the ground, and 
the operation is re­
peated until all the 
imperiled occupants 
ot the building are APPLIANOES FOR SAVING LIFE AT IIRES. 
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rescued, after which the firemen descen d in the man­
ner above outlined .  

No other class o f  fire-fighting apparatus h a s  during 
recent years. undergone such marked improvement as 
the aerial ladders, which are designed, of course, pri­
marily for use in rescuing the occupants of burning 
buildings. The ordinary trucks, which formerly car­
ried only plain ladders u p  to 4 0  feet i n  length, are 
now, as a rule, equipped in addition with 5 0-foot and 
6 5-foot extension ladders ; and the extension ladders, 
operated by means of cranks, are now made in all 
sizes up to 9 0  feet, which renders them capable of 
reaching to the sixth story of an ordinary building. 
By means of 85-
foot aerial trucks 
of this pattern, 
men have reach­
ed the seventh 
story of a build­
ing in a space of 
forty-two s e c­
onds. Many mi­
nor i m p  r 0 v e­
ments have lately 
been m a d  e in 
these ladders, !n­
cluding the intro­
duction of (he 
new shoe irons, 
which prevent the 
Slipping of the 
ladder, and per­
manent dowels on 
the inside of the 
shoe irons, which 
add to the stabil­
ity of the ladder. 

COPYl"ight. 1903, by Orrin E. Dunlap. 
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tliat buildings on both sides of a thoroughfare may be 
served without serious delay. The truck carrying the 
ladder weighs about two tons, the heavy construction 
having been introduced in order to obviate any possi­
bility of overbalancing. Ladders of this pattern of 85 
feet extension have been raised to their full height in 
25  seconds. Inasmuch as the apparatus is strong enough 
to carry a dozen men, it is possible to conduct rescuing 
operations with great rapidity. 

• • • 
REMARKABLE DIVERSION OF NIAGARA'S WATERS. 

BY ORRIN E. DUNLAl". 
Despite any fancied or real danger that threatens tile 

241 
passed all their days at Niagara were amazed that 
such a thing was possible. Under normal conditions 
the channel between the mainland and Goat Island i s  
a scene o f  furiously tossing water that leaps and 
bounds, tumbles and rolls, over reef after reef i n  its 
impetuous rush toward the awful precipice. I n  this 
channel the water speeds on at a rate of from fifteen to 
twenty miles an hour, and in places is twelve feet deep . 
But on the Sunday referred to, the rocks of the river­
bed formed a glorious searching place for the relic and 
souvenir hunters, who marveled at the wonderful con­
dition wrought by the gathered ice a short distance up 
stream. I t  is recorded in the historical annals of Nia­

gara that a simi­
lar incident oc­
curred on March 
29, 1848, b u t  
people who have 
lived at the Falls 
ever since then 
have no recollec­
tion of such a di­
version of  the 
waters as that ot 
March 2 2  last. 
Situated between 
the mainland and 
Goat Island nes­
tles pretty Green 
Island, and it was 
from this island 
that the dry rocks 
were most easily 
reached by the 
crowd of pedes-
trians. U n  d e r  

For life-saving 
purposes, h 0 w­
ever, there is 
nothing to com­
pare with t h e  
n e w  telescopic 

The American Channel Looking Toward the Mainland from Goat Island. The People in the Distance are Walking up the Riverbed 
at Midstream, where the Rapids Usually Toss with Great Fury. 

normal conditions 
of the r i v e r, 
Green Island i s  
situated in the 
midst of the tur­
bulent flow, and 
on each side of it 

aerial ladders which are operated by means of com­
pressed air. When it is desired to effect a rescue of a 
person on the roof or on one of the upper floors of a 
blazing building, the pneumatic ladder is shot into the 
air to a point just opposite where the imperiled person 
is  standing, the endangered individual steps on to the 
top round, and the ladder as suddenly collapses, the 
tubes telescoping gradually but rapidly, and convey­
ing the rescued person to a point near the ground.  

The average telescopic aerial ladder is  operated un­
der an air pressure of 300 pounds to the square inch, 
the air  tank being located in the center of the truck 
carrying the ladder. On many ladders there is pro­
vided an auxiliary tank with air under 1 0 0  pounds 
pressure, which is used to supply power for swinging 
the ladder from one side of the street to the other, so 

CopyrigltL, 1\10<1, I>y Ornn K Dunlap. 

cataract of Niagara, it is certain that it will  take many 
long years of earnest activity to bring the spectacle to 
the ignoble condition in which the people of Niagara 
Falls found it on the morning of Sunday, March 2 2. 
Late Saturday afternoon or evening the ice came down 
the upper river from Lake Erie in marvelous quantities. 
The floe was so heavy that immense fields of it lodged 
on the rocks and reefs above Goat I sland, the result 
being that practically all of the water that would find 
its way to the lower river over the American Fall and 
precipice was diverted to the outer or Canadian chan­
nel. This l eft the riverbed of the American channel, 
between the mainland and Goat I sland, high and dry, 
and on Sunday great numbers of people visited the 
scene and walked about the river-bed. 

The condition was surprising. Those who have 

the water rushes in good volume at rapid speed. When 
the waters were diverted, however, it was possible to 
walk from Green Island right up the river-bed to the 
head of Goat Island, but in order to do this, reef 
after reef had to be climbed. The temporary diver­
sion of the torrent gave fine opportunity for an in­
spection of  the river-bed and the rock formation that 
causes the beautiful rapids so much admired by vis­
itors, who stand a long time on the island bri dges and 
watch the flood come down from the sky, as it were. 

With the water diverted, the fall of the river­
bed seemed more pronounced than ever before. To 
stand down close by the bridges built from the main­
lan d  to Goat Island and look up stream was a remark­
able sight. It was like looking up a hill of rocky 
shelves of stairs, and i t  was almost impossible to con-

The American Falls on March 22, 1903, when the Waters of the River were Diverted. The American Falls at the Normal Flow of the River. 

THE REMARKABLE DIVERSION OF TIlE WATERS OF NIAGARA. 
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ceive that only a few hours before a large portion of 
the waters of Lake Erie had taken this route to old 
Ontario and that in all likelihood they would be flow­
ing over the same route within a few hours more. 
Here and there was a gravelly-like deposit that had 
been brought down from above by the stream at full 
flow, but left behind on the rocks as the vigor of the 
river gave out. Great patches of ice were left all about 
on the rocks, as the water became too low to· float them. 
Big pieces of loose l i mestone rock were deposited in 
some places, but for the main p art the river's course 
was over the limestone ledge that had been swept 
quite clean by the rushing river.  

At no time in the history of Niagara were so many 
souvenirs taken from the rive r  i n  a single day. Well­
worn stones, rough rocks, small trees and canes from 
the little islands, Ship and Brig, all served the pur­
pose of souvenirs, while in some cases people carried 
off shrubs torn u p  by the roots from the l ittle islands 
they had never before visited. The pot holes, the cre­
vices, all depressions were searched by the eager 
crowd, which was made up of men, women and chil­
dren, all unmindful of the fact that the river might 
any moment burst through the ice jam and sweep them 
over the fall to eternity. 

When supported by the customary downpour of water 
from the great reservoir above, the American Fall of 
Niagara is without doubt a magnificent spectacle ;  but 
w hen the waters cease to flow, when the plunging, 
reckless torrent is diverted in its volume, as on March 
2 2 ,  the grandeur disappears, and the world's greatest 
waterfall is  a shame-faced spectacle that would make 
one of the many poets who have told of its sublimity 
sorry he had ever looked upon it  and become en­
thused over its magnificence. Usually, a powerful 
stream of water rushes , through between Goat and 
Luna I slands, for it is under this Center Fall that 
the Cave of the Winds has its gl ory ; but on the occa­
sion of the ice jam the stream at this point was un­
worthy of the name creek, so weak was its flow. For 
centuries the water has burst over the edge of the 
precipice of the American Fall in a gleeful way, shoot­
ing far out with a bound and a j ump, forced on by the 
pressure of the flood behind. The picture reproduced 
shows barely enough water coming down to the brink 
to curtain the rocky cliffs from the view of the cu­
rious thousands who came to see Niagara and its 
force conquered. The huge ice mounds in front of the 
fa l l  stood out naked, while the rocky talus at the base 
of the fall was also partly in full view, telling only too 
pl ainly why it is the bodiei> of s o  few persons who go 
o y er this faU are recovered.  

As wonderful as i t  was, it  is certain that i f  the 
time ever comes when the flow of the Niagara River is 
diverted for any purpose to such an extent as to make 
such a spectacle as that of March 2 2  continuous, there 
will be sorrow at Niagara. And yet Lord Kelvin, the 
eminent English sci entist, personally stated to the 
writer : 

"I look forward to the time when the whole water 
from Lake Erie will find its way to the l ower level of 
Lake Ontario through machinery, doing more good for 
the world than that great benefit which we now possess 
in the contemplation of the splendid scene which we 
have presented before us a t  the present time by the 
w aterfall of Niagara." 

• • •  • 
ELECTRIC TRACK WELDING. 

BY WALDON FAWCETT. 
Marked improvements have been made during the 

past two years in the process of electrically welding 
rail joints. Although by the process which has been 
used,  since 1897 the breakage on all w el.ding did not 
exceed one per cent, the new system has reduced the 
percentage of breakage to less than one-tenth of one 
per cent. In the city of Rochester, N. Y.,  where the 
new process was rarely employed, more than 5 , 3 0 0  
joints were w e l d e d  during the latter p a r t  of 1 9 0 1 .  An 
examination i n  the spring of 1902 disclosed only six 
broken rails. None of the damaged rails had a joint 
broken through the bars or a weld pulled off ; prac­
tically all of the breaks occurred through the existence 
of old bolt or  bond holes beyond the bars . 

The new plan of welding has been still further im­
proved to meet such exigencies, and now all  welding 
bars are made long enough to reach over bolt and bond 
holes, so that in the future even this source of b reak­
age will be practically eliminated. The remarkable state 
of perfection to which electric track welding has lately 
been brought appears all the more marvelous in view 
of the fact that in the latest approved method em­
ployed, each weld depends on the ju dgment of the man 
making it, and must necessarily remain in the track 
and await the strain of winter to disclose defects, i f  
a n y  exist. Even under these circumstances, however, 
not one weld in a thousand fails to successfully stann 
the actua l  test. 

The machinery employed in electric track welding­
and it  is  of a very ingenious character-is mounten on 
trolley cars of special design. the running gear of 
which i s  provided with threaded axles, so that the 
machines can be used to weld track of almost any 
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gage. The welding of newly-laid rails is  done either 
before or after the paving is in place, space being left 
at the joints to permit the entrance of the welder. 
When welding is to be done on rails which have been 
i n  place for some time, the paving is torn up around 
each joint, and the old plates and bond wires removed. 
I t  is  necessary, of course, in such instances, to bring 
the rail "nds up to the proper grade.  

The new method of electrical welding comprises 
three distinct operations. The first step is that of 
sand-blasting, whereby all the dirt, rust, and foreign 
matter is  removed from the rails, at points where 
welds are to be made, and also from the bars used 
in making the joint. Sand-blasting necessitates the 
employment of apparatus, including a ten horse p ower 
motor driving an air comp ressor, an air storage tank, 
a sand bin and sand mixer. A hose and nozzle enables 
the operator to direct the blast of air, carrying the 
sand against the rails, so that all foreign matter is 
quickly removed.  

Two c ars are required to carry the apparatus for 
welding, which constitutes the second step in the work. 
The wel der itself is hung from a bail on a crane, ex-, 
tending out beyond the end of one car. This crane 
is so arranged that the jaws of the welder can engage 
the sides of the rail, and also shift from one side to 
the other, thus enabling work to b e  carried out on 
both rails of the track. The operation of this crane 
is accomplished by means of friction clutches, from a 
shaft in the car, which shaft is kept running contin­
uously by a five horse power motor. 

The motor also drives a small rotary pump, which 
circulates water through the welding transformer and 
the faces of the contacts, thereby keeping them cool. 
The water, after it has passed through the welder, is 
elevated to a cooling tank on top of the car. I t  i s  of 
course desirable that this water shall be cooled jUl'lt 
as rapidly as possible, for which purpose a novel plan 
is employed . Starting from the middle of the tank, 
and passing around and around until the outer cir­
cumference of the tank i s  reached, is  a serpentine par­
tition. A perforated false bottom is provided, through 
which air is forced from a powerful blower. The hot 
water from the welder passes into the outer portion 
of the serpentine partition, and is subjected constantly 
to the modifying influences of the forced air. After 
reaching the center of the serpentine partition, the 
cooled water i s  conducted to one of the tanks in the car. 

The welding apparatus proper consists of an alter­
nating current transformer, the primary winding of 
which is  made up of two coils in parallel, each of forty­
four turns. A siI),gle loop of copper of large cross sec­
tion forms the secondary coil ; and the terminals 
constitute the contacts or jaws, which engage each 
side of the rail, and between which the weld i�  made. 
Supporting the transformer on either side, although 
insulated from it, are lare;s ' evers hinged together at 
about two-thirds of the distance from the top, which 
levers are used t o  transmit the necessary pressure to 
the weld. A hydraulic jack connects these levers at 
the top. A pressure of over two tons per square inch 
is obtained on the rams of the j ack, which are l ess 
than four-inch diameter ; and inasmuch as this is 
increased by the l everage of the arms, the pressure 
developed at the weld i s  i n  excess of  thirty-seven tons. 

For making a joint there are employed flat-rolled 
steel bars which have on one side, at either end, bosses 
or projections, serving as contact points between the 
bars and the web of the rail, and confining the welded 
area of these sections. About the middle of the bars 
on the same side with the projections i s  placed a flat 
strip of  steel, perhaps one-eighth of an inch in thick­
ness and one inch w ide. The bars are supported on 
small blocks, and so placed across the joint that the 
m i ddle strip engages the web of both rails. The end 
welds are horizontal, while the middle weld i s  vertical 
and the full width of the bar. 

The whole operation of welding is conducted very 
expeditiously. When the welding train of two cars is 
moved up to a joint,  the welder i s  swung into place and 
the jaws made to press against the bars on each side 
of the rail .  The current is then turned on and flows 
from contact to contact through the bars and the rail 
web. By altering the pressure on the jaws, the re­
sistance of the several junctures is  increased, and the 
whole is soon brought up to a welding heat. When this 
point is  reached the current is cut off, and simultan­
eously the pressure is brought up to the full amount. 
After the pressure is  loosened, the welder car is  moved 
back, in order to' bring the jaws opposite the ex­
tremity of the bars, and here the same process is re­
peated, with the addition that when the final pressure 
is  applied, it  is  held there and the weld permitted to 
cool under pressure, until no glow is apparent.  Then 
the welder is moved forward to the other end of the 
bar, and the process is  repeated, after which the 
welder is  swung to the opposite side of the car and the 
joint on the other side is welded. 

The present plan of holding the pressure after the 
completion of the weld increases the strength of the 
weld very materially. Only the ends are so treated,  
the center weld being subjected to so slight a strain 

that such a precaution is unnecessary. One of the 
improved processes of the new plan of welding grows 
out of the discovery that it is  advantageous to weld 
the ends of the bars while the bars are in an expanded 
state. By making the center weld first, and not stop­
ping to cool it under pressure, the greatest elongation 
of the bars is, of course, secured. As the barE cool 
off, after the ends are welded, they shrink and exert 
a powerful pull to bring together the abutting rail 
ends, Lhus clOSing the slightest opening and l eaving 
practically no joint whatever. 

The a dvance i n  this direction is  of greater signifi­
cance than might at first be imagined, for in the manu­
facture of a continuous rail, the abutting rail ends, if 
not brought firmly together, give the metal in the head 
of the rail an opportunity to flow into the opening be­
tween the rails. This will in time cause a low spot in 
the head of the rail.  The bars being always in a state 
of tension, the rail inclosed between the bars is  neces­
sarily in a state of compression ; and inasmuch as any 
contraction of the rail between the joints will be trans­
mitted to the end welds, it  is Obviously necessary that 
these latter be as tough as possible, that they may 
w ithstand the strain. The center weld merely COll­
tributes to vertical stiffness, and tends to prevent any 
movement of the rail ends. 

The current actually used in welding operations by 
th i s  new plan approximates from 25,000 to 30,000 amp­
eres at 7 volts. The car accompanying the wel der 
carries a rotary converter for changing the direct cur­
rent from the trolley to an alternating current. The 
current in the primary coils of the welder is a 40-cycl.e 
alternating, at 3 0 0  volts ; and the direct-current side of 
the rotary converter is capable of taking from the trol­
ley, current at from 3 2 5  to 600 volts. By means of the 
regulating apparatus, a constant supply to the welder 
of 3 0 0  volts is maintained, regardless of fluctuations 
on the line. At a voltage of 500, about 225 amperes 
is required on a line, or, in other words, about 1 2 5  
kilowatts i s  required to make a weld, t h e  t i m e  con­
sumed, or rather the interval during which the cur­
rent is on, being two and a half minutes. 

The final operation of welding consists in grinding 
the head of the rail to a true surface. There is com­
paratively l ittle need for this finishing process where 
Ilew rails are being welded, but in old track it is very 
essential, inasmuch as the receiving rail is purposely 
w elded higher than the other. The grinder, which is 
used to grind out the inequalities in the rail head and 
bring it back to a true surface, consists of an emery 
wheel mounted on a carriage having two rollers which 
are about four feet apart. The carriage is let down on 
the rail,  so that the rollers roll along the head of the 
rail, and the emery wheel i s  thus over the uneven por­
tion at the joint.  A swing frame connects this carriage 
with a motor on the car, and the operator is thus en­
abled to move the emery wheel back , and forth over 
the joint while the car remains stati onary. A hand 
wheel enables the emery wheel to be gradually fed 
down, and as i t  is moved forward and back the high 
places are ground off until the whole joint is brought 
to a true $urface. In many respects the operation cor­
responds to the mani]?ulation of the ordinary carpen­
ter's plane. When carried on as a continuous process, 
only about fifteen minutes are required to complete a 
joint ; a�d when operations are conducted day ana 

night, at least eighty joints are completed in 24 hours . 
e � • 

The C u rrent SUPI)lclllent. 

The current SUPPLEMENT, No . 1422,  opens w ith an 
article on the recent collision on Long I sland Sound, 
in which the two great Sound steamers, "Plymouth" 
and "City of Taunton," suffered no little damage. Two 
splendid pictures of the steamers after the accident a re 
presented.  The industry of compress ed and liquefied 
gases is  made the subject of a review of some l ength. 
Jacob Backes describes a new printing system, where­
by it is possible to use ordinary typewriting in l ieu 
of printing types. Sir William J.  Herschel's preSi­
dential address before the Photographic Convention of 
the United Kingdom was devoted to a discussion of 
color photography. Among the shorter articles 
are those on the osmium electric lamp, monorail 
lines, steam trucks for heavy hauling, and radio-activ­
ity of ordinary metals. Prof. Thurston of Cornell 
University discusses steam turbines to date. Fred. T. 
Jane concludes his naval war game articles. Otis T. 
Mason has studied the traps of the American Indians. 

• • • • • 
The Scientific Alllerican A ntolllobile and Yachting 

N U Hlber. 

Next week's issue of the SCIENTIFIC AMERICAN will  

be another enlarged special number, this time de­

voted to automobiles and yachts. The cup defender i s  

accurately describen and illustrated ; t h e  n e w  racing 

ratings of the New York Yacht Club are expl ained ;  an(1 

the New York Yacht Club itself and its handsome 

club house are described ann pictured.  Automobiles 

in warfare and the l eading types of American and 

French vehicles form the subject of some interesting 
articles in the automobil� sElGtion. 
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THE ADVAN TAGES OF IN-TURNING SCREWS ON 
WARSHIPS. 

Of late years there has been considerable discussion 
in naval circles upon the question as to whether it  is  
more advantageous to have the screws of twin-screw 
vessels turn, as regards the movement of the top 
blades, inward toward the vessel, or  outward from it. 
All of the present battleships of the United States 
navy have outward-turning screws, that is to say, 
during the upper half of the revolution of the blades 
they are moving away from the longitudinal axis of the 
ship. As a result of this arrangement, our ships have 
shown excellent maneuvering power-a fact which 
has forced itself on the attention of English naval of­
ficers, who mention the fact that during the last West 
Indian cruise their own battleships with inward-turn­
ing screws were inferior in maneuvering ability to QUI' 
own. It is a curious fact that this inferiority appeared 
to be noticeable only when the vessels were maneuver­
ing from a state of rest. Naval Constructor Taylor 
has prepared a diagram, a copy of which we are en­
abled by the courtesy of the Chief Constructor of the 
Navy to reproduce herewith, which shows that there 
is a decided advantage in outward-turning screws in 
enabling a vessel to turn more rapidly when she starts 
from rest . 

It is known that as ordinarily fitted, the effect of a 
screw working when the vessel has not steerage way is 
to throw the stern transversely in the direction in 
which the upper blades of the screw are moving. This 
is because the upper blade does not get so good a grip 
on the water, and the transverse motion of the water, 
acted on by the upper blades, is more obstructed by 
the ship than that of the water acted on by the lower 
blades. I n  line with this theory, the arrows within 
the screw circles in the diagrams show the di­
rection of revolution of the screws. The solid arrows 
above and below the screw ci rcles indicate the trans­
verse forces acting on the ship, the upper blades in 
each case, in Fig.  1 ,  pulling the stern to starboard, and, 
in Fig. 2, pulling it to port ; the lower blades pulling 
the stern to port in Fig. 1 ,  and to starboard in Fig. 2 . 
The net result is a transverse force F, +F, 
-F,- Fa, which pulls the stern to port in Fig. 
1 and to starboard in Fig. 2 .  The result of the 
thrusts on the screws is a force tending to puil 
the stern to starboard both in Fig. 1 and in 
Fig.  2. The final  resultant then of the trans­
verse forces and thrusts developed by the screws 
is in Fig. 1 the difference of two forces, and 
necessarily less than either, while in Fig. 2 it 
is the sum of two forces, and necessarily 
greater than either. 
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oil compartments, which are to be utilized when the 
vessel is loaded down to her summer freeboard. 

The ship will  be equipped with four Snow oil 
pu mps, whereby it is possible to discharge oil  at the 
rate of 900 tons an hour. 

. .  ' .  
P U llin a n d  Je ntsch o n  Trans·Oceanic Teleph ony. 

Dr. Jentsch, of the German telegraph service, re­
cently criticised ·Prof. Michael Pupin's system of long­
d istance telephony. His objections were leveled, not 
at the electrical features of the system . but simply 
to certain mechan ical difficu lties that might be en­
countered. In his opinion, external pressure of the 
water would increase with the depth to which a su b­
marine cable was laid.  At a depth of two or three 
miles i t  would not be impossible that a pressure of 
3 , 0 0 0  pounds to the square inch would be found. 
From this D r. Jentsch concluded that the in ductance 
coils of Pupin, unless constructed with extraordinary 
strength, woul d be crushed in.  Dr. Jentsch, however, 
as well as Prof. Pupin himself, agrees that the diffi­
culty is by no means insurmountable.  

I t  has also been said that transatlantic telephony 
will not pay. Prof. Pupin is  himself of that opinion, 
not because of any inherent fault in his system, bilt 
because of the customs of the business world. A 
transatlantic telephone system would be used chiefly 
during the business day of six or seven hours. Since 
the day begins in London and Paris five hours earl ier 
than it does in New York, it follows that only during 
a period of one or two hours would the line be in use.  
Prof.  Pupin' s  system, h owever, is equally adapted to 
the improvement of the submarine telegraph cable, 
so that its practical utility is by no means as cur­
tailed as it might seem. 

• • • 
F u rthe r C u rie J<; x p e l'i m e ll t "  'VUh Ra d i u m .  

Prof. ' Curie h a s  announced t o  the French Academy 
of Sciences that radium possesses the extraordinary 
property of continuously emitting heat without com­
bustion, without chemical change of any kin d,  and 
without any change in its molecular structure. Ra-

FIG .  1 .  FI G .  2. 
IN TURNING SCREWS. Ou r TUR N I NG SCRE WS. 

V/£"W FR O M  A F T, VIEW FROM � " T.  
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severe test of the endurance of both men and animals . 
All the dogs died, so that several men had to drag the 
sledges back. Lieut. Shackelton almost died from ex­
posure. The best previous records were those made by 
Sir James Ross ( 78 deg. 4 min. ) and Borchgrevinck 
( 7 8 deg. 5 0  min. ) 

From the news brought by the "Morning," it would 
seem that the "Discovery" expedition has gathered 
much valuable information. The ice barrier prubably 
is a floating mass, which is  fed by land ice. In lati­
tude 82 deg. mountains two miles high were discov­
ered. I t  is probable that the coast line continues at 
least as far as 8 3  deg. 20 min. due south. A rich 
col lection of marine fauna forms not the least valu­
able part of the scientific work of the expedition. 

.. j • •  
Vol cauic D u st Fans I n Georgia. 

On the evening of March 17  a shower of volcanic 
dust fell in the city of Athens, Ga. All over the 
yards and walks, and gardens there could be seen a 
yellow deposit which was very evidently of a sul­
phurous natu re-in fact, it was almost nure dul­
phur. Along the gutters on the streets the rain had 
washed it in considerabl e quantities, and in some 
places it  was found floating upon the surface of water 
where the water had collected in little puddles. 

Large numbers of citizens gathered at places where 
the dust had accumulated and discussed the phenom­
enon. All practically agreed that the du�t waf; prob­
ably from some volcanic eruption in Central Amer­
ica and had been wafted to this section on some 
breeze from that di rection . It  was undoubtedly sul­
phurous and no other explanation could account for 
its presence. 

It  developed during the day that the shower of 
sul phur was not confined to Athens, but was scat­
tered throughout this section of the State. 

• I e  • 
'I'h e  Se l de n  P a t e n t  an d  the A u tolD o blle 'rr .. st. 

The Selden patent, which was discussed in the SC1-
E S T I F lC  A �lImICAN for November 24 ,  1 9 0 0 ,  and which, 
if sustained by the United States courts, may have a 

depressing influence on the automobile indus­
try of this country, has been indirectly ac­
quired by the recently formed automobile trust. 

J TA R B OA RD S C I U W  GOING A H£ A D. 
POR T " "  A S TERN. 
SHIP WI TN NO S TeeRA GE WA Y. 

S rA R B O A RO SCREw COING AHEAD. 
POR r " . . AS TERN. 
SHIP WITH NO STE ERA GE WA Y. 

The Electric Vehicle Company, by whom the 
Selden patent was purchased in 1900, is one of 
this trust, the members of which have pledged 
themselves not to prosecute one another for 
infringement of patents, but to submit their 
claims to a special board of their own appoint­
ment. Automobile makers, not members of the 
trust, should the Selden patent be upheld, will 
suffer. 

F, 

I f  the propell e r  shafts, as they proceed aft 
from the engine. diverge, each upper blade 
meets the water at a smaller angle in Fig. 1 
and at a greater angle in Fig. 2 than it woul d 
if the shafts were parallel ; while each lower 

DIAGRAM SHOWING RELATIVE EFFECTS OF IN-TURNING AND 

The Selden patent for a hydrocarbon "road 
engine" was appl ied for on May 8 ,  1 8 7 9 .  By 
skillful maneuvering and by filing his amend­
ments just as the statutory time limit was 

blade meets the water at a greater angle in 
Fig. 1 and at a smaller angle in Fig. 2. The dotted 
arrows outside the circles indicate the resulting 
changes in the transverse forces, and it i s  evident 
that the transverse forces acting against the screw 
thru�ts are, in Fig. 1 ,  strengthened ;  while the trans­
verse forces acting to help the screw thrusts are, in 
Fig. 2 ,  weakened. 

The conclusions to be drawn from the above are : 
First, that in-turning screws reduce or nullify entire­
ly the maneuvering 

'
powers under engines alone of 

twin-screw ships, when they have no steerage way. 
Secondly, that shafts diverging from the engines a r e  
inferior as regards maneuvering to parallel shafts, 
and shafts converging from the engines are superior 
in this respect to parallel shafts. 

" Narraganset t " -the Largest of Tank Ships. 
From the Scott yards at Greenock, Scotland,  the larg­

est oil-carrying ship afloat has been launched. The 
vessel is to have a gross tonnage of 11,000 and a car· 
rying capacity of 1 2 , 5 0 0  tons of oil. She will engage 
in the transatlantic trade for the Anglo-American Oil 
Company. Besides being the largest of oil-carrying 
vessels, the "Narragansett, "  as the ship has been 
christened, is the biggest steamship ever built in the 
lower reaches of the Clyde. Her length is 531 feet, 

her breadth 63.6 feet, her draft 4 2  feeL Fully loaded,  

her displacement will be 21,000 tons.  She is  buil t 

with eight athwartship bulkheads. The compart­
ments thus formed are in turn subdivided by longi­
tudinal bulkheads, with the result that there are in 

all seventy-two separate compartments below the 

main deck. Each one of these compartments will be 
oil-tight. 

A
' most noteworthy departure i n  the design of the 

vessel is to be observed in the placing of the engines. 

I n  most oil tank stEamers the engines are located in 

the stern. I n  the "Narragansett," however, the engines 

will  b e  situated amidships. 
There are sixteen main oil tanks, eight of which 

are located forward, and eight aft of the engine room. 

Between the upper and main decks are four smaller 

OUT-TURNING SCR EWS. 

dium, he states, maintains its own temperature at a 
point 1 . 5  deg. Centigrade above the surrounding at­
mosphere. In other words, the quantity of heat 
evolved is such that a pure radium salt will meit 
more than its own weight of ice every hour, and half 
a pound of a salt of radium will evolve in one hour 
heat equal to that generated by burning one-third of 
a cubic foot of hydrogen gas. Despite this constant 
activity, the salt apparently remains just as potent 
as it  was at the beginning. 

. . . .  -
NeW's FrOID the 8rltlsh A ntarctic Expedition­

A N e,v Record. 

Last July, the British wooden steamer "Morning" 
sailed from England to relieve the " Discovery," which 
left England in 1 9 0 1 ,  for the Antarctic zone. The 
"Morning" arrived at Auckland,  New Zealand. March 
25, and reports that the " Discovery" has been in win­
ter quarters at Victoria Land since February last year. 
The "Discovery" entered the ice pack December 2 3 ,  
1 9 0 1 .  in latitude 6 7 .  On January 9 ,  1 9 0 2 ,  s h e  reached 
Cape Dare, where she was detained by ice and storms. 

A party was, however, sent ashore on January 20 at 

Wood Bay, latitude 76  deg. 3 0  min. ,  to deposit a 

record of the voyage. Two days later Cape Crozier was 

reached. On February 3 the "Discovery" entered an 

inlet in the barrier in longitude 174 deg. Here a bal­

loon ascension was made. An exploring party in 

sledges examined the country to latitude 78 deg. 50 min. 

On March 24 the ship was frozen in ; but the expedi­

tion passed a comfortable winter near Mounts E rebus 

and T'Olrror. The lowest temperature recorded was 6 2  

deg. below zero. O n  September 2 two sledge parties 

were sent out. One party under Royds an d Skelton 

made a record expedition to Mount Terror, traveling 

over a barrier under severe sleighing conditions with 

the temperature 5 8  deg. below zero. Hut the best 

record made was that of Capt. Scott, Dr.  Wilson, and 

Lieut. Shackelton. These intrepio expl orers traveled 

9 4 miles to the south, reaching land in latitude 80 

deg. 7 min., longitude 136 deg. This is the most south­

erly point yet attained. The expedition proved a most 

abou t to expire, the inventor succeeded in de­
l aying the issuing of his patent until November, 1895 , 
w h en automobiles began to make their appearance. 
The claims cover about every essential element of a 
gasoline vehicle. 

• r . ,  • 
A NeW' Star. 

It is announced that a new star has been discovered 
by Mme. Ceraski, of Moscow. The star ( Algol vari­
able 4 1 . 9 0 3 ) proves to be an object of unusual in· 
terest. The Carnegie grant has enabled an examina· 
tion of the photographs, taken with the Draper tele­
scopes, to be made. This has shown that tlie star 
has a period of 1 . 3 5 7 4  days = 1 d.  8 h . 3 4 . 7  m.  and 
range of 2.4 magnitudes. About half an hour be­
fore mll1lmUm, the rate of diminution in light 

amounts to between two and three magnitudes an hour, 
and is probably greater than that of any other star ' yet 

oiscovered. A minimum was predicted here, and was 
observed photographically and photometrically, 1903,  
March, 1 9  d.  16  h.  24 m. G. M. T.  

Harvard University. EJ)w ARJ) C.  PICKERING. 
• • •  I • 

A third subsidiary barrage upon the Nile-the Zifta 

Dam-which is midway between Cairo and the sea, 

and forms a complement to those at Aswan and Asyut, 

has been opened.  This latest work, although not to 

b e  compared with the other two Titanic erections, i s  

y e t  an important section of tb 'Ol general irrigation 

project of Egypt. The Zifta barrage is  only 1 ; 224 

feet in length and contains fifty arches each 1 6  feet 

broad. There is  also a navigation lock 1 8 4  feet long 

and 40 feet wide. This barrage has been built at a 

cost of $ 2 , 250 ,000 .  
__________ •• -+4.��.�-----------

J. C .  Whitlock, of Terre Haute. Ind. , an employe of 

the Vandalia line.  is the inventor of a method of 

avoiding the jolting which is  usually experienced when 

a train passes over an intersection of tracks. He h'as 

(lesigned a crossing which has some movabl e parts, 

which make a sol id connection for the train to pass 

over. The device is being tried in the Vandalia line, 

and if entirely successful will be adopted. 
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Original Crib Superstructure in Foreground ; Concrete Reconstruction In Distance. 

Finishing Off Stone Breakwater with Heavy Top Angle Stones. 

The completed Concrete Breakwater. Stony Point in Distance. 

Dredging the Trench 70 Feet Below Water level. 

Building Concrete Structure Above the IImber-crib Foundation. 

APRIL 4, 1903. 

General Plan ot Buffalo Breakwater. 

Blrd's Eye View of Stony Point Timber-crib Breakwater. 

Trainload of Large capping Ston� Ready for Slup�nt 
to the Breakwater, 

iRE NEW BUFFALO RUBOR BREAltW UER. 
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THE NEW BUFFALO HARBOR BREAKWATER. 
There has recently been completed at Buffalo a neW 

stone breakwater. which forms the most important 
section o f  a long line of breakwaters that extend for 
4% miles t o  form the artificial harbor of Buffalo. 
The work j ust completed has been carried out under 
th e charge of. and according to the designs of, Major 
T .  W .  Symons, whose long experience in similar 
classes of work in connection with river and harbor 
improvement has been used to excellent effect i n  the, 
in many respects, novel and unprecedented work 
just completed at Buffalo. 

At the time that the present work was undertaken 
there existed the north breakwater, which is  built of 
cuncrete and extends for 2 , 2 0 0  feet, with a light at 
its southerly end. Opposite this l ight and to the 
westward of it  is the northerly end of what is  known 
as the old breakwater, a timber and concrete struc­
ture which extends fer 7 , 6 0 8  feet. There is  a light 
at the northerly end of the 01d breakwater, with a 
harbor entrance between it and the southerly light 
o f  the north breakwater. To the south of the old 
breakwater i s  the new structure of which w e  are 
treating. I t  consists of a stone breakwater 7,261 feet 
in length, which connects with a timber and concrete 
structure that extends southerly for another 2 ,739  
feet, with a light at its  southerly extremity. Parallel 
with the p revious structure, and slightly to the west-

Fig. 2. -PHOTOGRAPH OF A FLEA MADE WITH THE 
CRYSTALLINE LENS OF A BULLOCK'S EYE 

Fig. 3.-l'HOTOGRlI.PH OF A FLEA MADE WITH TlIE 
USUAL LENS. 

ward of it,  i s  a timber crib breakwater 2,803 feet 
long, which runs northerly from Stony Point. It has 
a light on its northern extremity, and the opening be­
tween this and the last-named breakwater forms the 
south harbor entrance, the opening between the stone 
breakwater and the old breakwater being 
known as the middle harbor entrance. The 
7 , 2 61-foot stretch of the new breakwater is 
of the rubble mound type, stone-toppe d, 
while the southerly end of it,  2 ,739 feet,  is 
built of timber crib construction, to enable 
vessels to moor alongside of it inside of the 
harbor. The work was done by Messrs. 
Hughes Brothers & Bangs, of Syracuse. 

Scientific American 
ture were covered with a revetment of large stones, 
which were lowered into place in close touch with 
each other, so as to completely cover the rubble stone, 
th e object of these heavy quarried stones being to pre­
vent displacement o f  the rubble by the action of the 

Fig. t.-APPARATUS FOR MULTIl'LE IMAGE PHOTO­
GRAPHY WITH THE LENS OF A BEETLE'S EYE. 

water. Then came the important work of covering 
the mound with large capping stones, which were 
quarried to prescribed dimensions, many of the stones 
measuring as much as 6 feet in thickness. These 
stones were carried out by five large floating derricks, 
each with a lifting power of 20 tons. The capping 
stones were laid snugly together, the finished top and 
side of the breakwate r  presenting a fairly even and 
true appearance. The photograph shows very clearly 
the way in which the top of the breakwater is fin­
i:::hed, the heavy top angle stones serving by their 
weight and friction to prevent the heavy seas from 
taking hold of the rubble mound, loosening it  and 
washing it  away. A cross section of the breakwater 
as thus constructed shows it to be normally about 1 4 0  
feet w i d e  a t  t h e  bottom a n d  14 feet w i d e  at t h e  top. 

While the masonry breakwater was being con­
structed, the work of building the timber-crib structure 
was also going on apace. As compared with the rub­
ble mound type, the timber and concrete form has the 
advantage of being cheaper in construction. I n  building 
it the first step was to prepare a found ation and for 
this purpose a powerful clam-shell dredge built espe­
cially for the work was used to dredge a trench along 
th e line of the breakwater in the bottom of the lake 
9 5  feet in w i dth,  and 5 0  feet i n  depth through the 
clay. Then through the center of this trench another 
excavation was dredged out which was 5 0  feet in wi dth 
and extended everywhere to solid rock. The next task 
was to fill in the trench thus formed with gravel 
which was brought to the spot in scows and dumped 
in, a bed of gravel, 30  to  4 0  feet in depth being 
formed in this way. Upon this was placed an em­
bankment of rubble stone, 8 feet in height, which 
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formed a foundation for the timber cribs. These 
cribs were built of sawn timber and were 36 feet in 
w idth, 22 feet in height and from 60 to  180 feet in 
length. They were towed to position over the foun­
dation and sunk by loading with stone. The super­
structure was built in three benches, the first 6 feet, 
the second 10 feet, and the third 1 2  feet above the 
mean water level of the lake. Each bench was 1 2  feet 
in width. 

As shown in our illustrations, a certain portion of 
the crib breakwater, as finished, is of this construc­
tion ; but the larger portion of i t  has been capped with 
concrete. This was done to strengthen the structure, 
the heavy gales of September 1 2  and November 21,  
1 9 0 0 ,  in the latter of which the wind reached a veloc­
ity of 8 0  miles an hour, having loosened up and broken 
the above-water timber coping and finish. I n  repair­
i n g  the ravages of the storm, the damaged super­
structure was removed and the cribs were cut down to 
an elevation of 2 feet below the mean lake level . Upon 
this, concrete blocks, forming l ongitudinal and cross 
walls, were placed, and the pockets thus formed 
filled in with rubble stone, and roofed in with 
heavy concrete work, which was carried up to 
the level of the original breakwater. In place 
of the three benches of the crib superstructure, the 
reconstructed portion shows a parapet and a banquette. 
The parapet which is exposed to the lake side covers 
a width of 2 7  feet and its crest i s  12 feet above mean 
lake level. The banquette is 8 feet in width and is 
uniformly 4 feet above the lake level. The new break­
waters have taken some six or seven years to  con­
struct, and the cost has been $ 2,200,000.  

Our thanks are due to Major T. W. Symons for the 
illustrations and particulars in the above description 
of this important work . 

. ' . '  . 
PHOTOGRAPHIC EXPERIMENT WITH NATURE'S 

L E N SES. 
BY PROF. W. F. WATSON. 

The eyes of animals possess various devices for the 
refraction of light and the formation of images u pon 
the retina. The crystalline lens and the cornea appear 
to be the- most important of these devices. When 
first removed from a large eye, as that of a bullock, 

Fig. 4.-PHOTOGRAPH OF A WASP MADE WITH THE 
CRYST ALLINE LENS OF A BULLOCK'S EYE. 

the crystalline lens is a beautiful, clear, double·convex 
lens, about three-quarters of an inch in diameter. But 
it is quite soft and delicate, and must be handled with 
great care to prevent its being injured.  Fig. 8 shows 
a crystalline lens which has just been removed from 

an eye and transferred to a round opening 
at the center of a square of pasteboard. It 
is  covered with a bell-jar to p rotect from 
dust. Figs. 2 and 4 show the results of ex­
periments which were made in attempting to 
produce photographs by using this natural 
lens in the camera in place of the ordinary 
camera lens. The method of making the pho­
tograph of the flea shown in Fig. 2 may be 
described as follows : The new breakwater is built in the open 

waters of Lake Erie,  paraliel with the shore, 
1 , 5 0 0  feet out from the pierhead line of the 
harbor, and in 3 0  feet of water. The first 
operation was to deposit two parallel ridges 
of small rubble on the lake bottom, one on 
the lake side and one on the shore side of 
the proposed breakwat er, thlOl intervening 
space being filled in with gravel . Another 
five feet of rubble ridges were added and 
again filled in with gravel,  the mound thus 
formed being raised to within 1 0  feet of the 
surface of the water.  The breakwater was 
then built up for the remaining 1 0  feet to 
the surface of the lake by dumping upon it  
large rubble stones. The slopes of the struc-

Fig. 5 ·-PORTION OF THE EYE LENSES 
OF A BEETLE, USED IN MAKING THE 
MULTIPLE-IMAGE PICTURE SHOWN 
IN Fig. 6. 

fiR'. 6.-PART OF A MULTIPLE­
IMAGE PICTURE MADE WITH 
THE LENS OF A BEETLE'S 
EYE. 

In the center of a pasteboard square a 
round hole is cut for the reception of the 
lens. This square is  supported in a horizon­
tal position by a wire frame.  Its central 
opening must b e  less than three-quarters of 
an inch in diameter, so that the lens will be 
supported in it but will not drop throu gh . 
The hole may be cut evenly in the pasteboard 
either on a m icroscopist's turntable or with 
a cork-borer of suitable size. Considerable 
skill is requi red in dissecting the eye with­
out injury to the delicate lens, and also in 
transferring the lens, which must be done 
with a camel's-hair brl'l'lh w hich has been 
dipped in aqueous humor. The lens is next 

© 1903 SCIENTIFIC AMERICAN, INC.



incased as shown in the upper sectional d rawing of 
Fig. 7 .  T o  accomplish this, a small pasteboard pill­
box ( such as used in drug stores ) is quite convenient. 
With a cork-bo rer one hole is made in the bottom and 
a llOther in the top piece. The hole in the shallower 
piece, which i s  to go below the lens, shou l d  be about 
double the diameter of the other. These holes will 
serve as diaph ragms. The pill-box parts are cemented 
to the pasteboard square, inclosing the lens, the shal­
lower part below and the deeper part above, as shown 
i n  the lower sectional drawing of Fig. 7 .  The lower 
and shallower part should be cemented on the paste­
board square before the lens is placed in position. The 
camera must be supported pointing di rectly downward 
with its lens remove d.  While in this position the paste­
board bearing the natural iens is carefully inserted in 
the instrument and the surrounding parts made light 
tight. All of these manipulations must be accomplished 
withou t inverting the natural lens or turning it  upon 
edge, on account of its liability to injury. The object 
ilO focused in the usual way and the picture taken by 
transmitted light. This method was used in producing 
the imperfect picture shown in Fig. 2 .  The negative 
and pho tograph have not been retouched or changed in 
any way, as the intention is to show exactly what the 
natu ral lens will  do under these conditions. Beside 
it, in Fig. 3 ,  is shown for comparison a photomicro­
graph of the same object made in the usual way by com­
bining the m icroscope and camera. The imperfections 
in the picture produced in Fig. 2 are calised by minute 
irregularities i n  the surface o f  the natural lens. Wh e!! 
first removed from the eye, the surface of the lens is 
very perfect. But upo.n exposure to air it immediately 
begins to dry, and thus minute i rregularities develop 
upon its su rface. I f  the surfaces o f  this l ens could be 
kept mOistened, as the cornea of the living eye i s  kept 
moistened by the eyel i d ,  very perfect photographs could 
be made with it.  It  seems not only possible, but even 
probabl e, that i f  sufficient experimentation could be 
nlade on this lens, a method could be found for harden­
ing it,  without destroying its original shape and .trans­
pa rency. Experiments so far made, having this object 
in view, have not been successful .  The liquids which 
w ere used as hardeners all made the lens either opaque 
0:' opalescent. In fact, this lens i s  very sensitive t o  the 
action of liquids in general. I n  making these experi­
ffients, about the only liquid which could be found 
which d i d  not impair the lens in som e  degree was 
aqueous humor. 

Good photograph i c  results can be obtained from the 
crystal line lens by protecting its surfaces from evapo­
ration by thin glasses of suitable cu rvatu re. The pho­
tograph of the wasp, Fig. 4,  was made with the natural 
lens in this way. Two thin watch-glasses, or crystals,  
were selected and their inner surfaces moistened with 
aqueous humor. The crystals, it should be remarked ,  
a re m o r e  convex than those ordinarily u s e d  in watches, 
and are commonly used in chemical laboratories. The 
crystalline lens was taken f rom the eye and immedi­
ately transferred t o  these glasses,  being inclosed by 
them like a clam within its shells.  ( See Fig. 7 . )  
The edges o f  the watch-glasses were then sealed to­
g€'ther w i th black, gummed paper. In fact, both o f  
the outside glass surfaces w e r e  covered w i t h  black 
paper except a small , round diaph ragm opening i n  the 
paper at the center of the convex surface of each 
watch-glass. A lens prepared in this way can be 
conveniently mounted in a camera in lieu of the ordi­
nary camera lens.  It  is especially useful for photo­
graphing objects which are too small for the common 
camera lens and yet too large for ordinary photo­
micrography. The v' atch-glasses used with the natural 
lens shou l d  be accurate in cu rvature and free from 
flaws. Fig. 4 was made, like ordinary pho tographs, 
by reflected light. As this lens i s  of short focus,  and 
must be brought very close to the object, the taste 
and skill of the experimenter are severely tested in the 
matter of securing proper ill umination of the object 
for this kind of work. 

The corneal lenses of an insect's eye, being very 
minute, are about as difficult to use in photography as 
the lenses j u st described .  Possibly the images which 
they produce are just as perfect as those formed by 
any lenses, for it is known that the most minute nat­
ural objects frequently show the most marvelous per­
fection. But the difficulties encountered in magnify­
ing and photographing the tiny images produced by 
these lenses are consi derabl e .  The eyes of a single 
beetle ( in some species ) have as many as 2 5 , 0 0 0  
lenses, and each l e n s  produces a separate image o f  
t h e  object. T h e r e  will  therefore be as m a n y  separate 
imageS as there are lenses. Though a large number 

. of images can be photographed with these lenses at 
one exposure, this number is smal l in comparison 
with the number of images produced by the lenses. 

The multiple-image picture,  Fig. 6 .  was made by 
using the corneal lenses of the eye of a beetle. The 
photograph of a portion of the eye itself is shown i n  
Fig. 5 .  

T h e  apparatus f o r  making m ultiple-image photo­
graphs is shown in Fig. I, and the method of proced­
ure may be d�f)cribed as follows:  

Scientific AInerican 
Prepare a negative of the person whose picture is to 

be made. This negative i s  made in the usual way 
except that it should show very strong contra8ts . 
From this negative prepare a positive by contact in a 
printing fram e,  in the manner of making a lantern 
s l i d e .  Support the positive ( i nverted ) squarely in 
front of the sub-stage mi rror of the m icroscope. Re­
move the Abbe condenser and adjust the mirror at 
an angle of 4 5  degrees. Place upon the microscope 
stage such an insect eye cornea as will  best show 
multiple images, h aving previously mounted it as fiat 
as possible with the cover-glass pressed down close 
to the slip. At first, focus the instrument upon the 
small lenses, then rack the object'ive backward from 
the object. If adj ustments are right, the multiple 
images will  now come into view. Open the i ris dia­
ph ragm a little larger than i t is intended to show in 
the picture,  and adjust the sub-stage mirror so as to 
center the small  image in each facet of the cornea . 
Connect with the camera bellows and place the appa­
ratus in front of a south-view window, where no tree 
branches throw sha.dows into the room . Stand the 
apparatus facing the sun exactly, as any sl ight incli-

n 

��» 
Fig. 7 .-HOW THE LENS OF A BULLOCK'S EYE IS 

MOUNTED FOR PHOTOGRAPHING. 

Fig. S.-CRYSTALLINE LENS OF A BULLOCK'S EYE 
UNDER A BELL-JAR. 

nation to the right o r  left affects the lighting of the 
p icture unfavorably. The strong sunlight falling upon 
the positive i s  modified by placing a plate of ground 
glass j ust i n  front of it. The groove shown in the 
base just in front of the frame holding the positive 
plate,  in Fig. 1, i s  for the reception of the ground­
glass plate. All extraneous l i ght, not needed for 
m aking the picture, shou l d  be excluded as far as pos­
si ble.  The multiple images may now be focused upon 
the ground-glass of the camera. This must be done 
with great accuracy i f  good results are obtained. In 
using the high power lenses it should not be forgotten 
that the focus of the actinic rays does not exactly 
coinci d e  with the focus of the l i ght rays. Herice after 
obtaining the best possible focus on the ground glass 
with the fine adjustment, the screw sho u l d  be turned 
slightl y so as to move the objective an infinitesimal 
cl istance forward . toward the object . The exposure is 
made in the usual manner for photomicrographs. The 
time of exposure depends mainly upon the strength of 
the l i ght and the degree o f  magnification of the lenses 
used. The time of exposure is about one minute 

and a half. 

I n  the development of all plates for multiple-image 
p i ctures it is essential to work for a considerable con­
t r ast.  Ordinary strength developers are quite unsat­
isfactory for these experiments, as they do not pro­
duce sufficient contrast. The best developing agent 
for this kind of work appears to be hydroquinone . 

• • • 
D18C! overy of the '.I'omb of '.'hothme" IV. 

An American archreologist, Theodore M .  Davies, has 
made one of the most interesting archreological dis­
coveries of recent years in the ruins of ancient Egypt. 
Mr. Davies has succeedet! i n  excavati n g  the tomb of 
one o f  the Pharaohs o f  the eighteenth dynasty, 
Thothmes IV. I n  this tomb was found the chariot in 
which Thothmes rode at Thebes. Mr.  Davies h imself 
was not present when the actual discovery was made, 
that good fortune being left to M r. Howard Carter, 
an Egyptian government officer. 

Like the other royal tombs in the same valley, 
Th othmes' tomb consists of a gallery cut in the heart 
of the mountain. 

After sloping downward for a considerable d is­
tance i t  i s  interrupted by a deep square well, on one 
of the walls o f  which is a band of paintings. On the 
furth e r  side of the well the passage turns back, and 
finally opens into a large chamber, at the extreme end 
o f  which is a magn i ficent sarcophagus of granite cov­
ered with texts from "The Hook o f  the Dea d . "  

On either side a r e  smaller chambers, t h e  fl o o r  of 
one of which was found by Mr. Carter to be covered 
with mummified loins o f  beef. legs o f  mutton, an d 
trussed ducks and geese, offerings made to the dead 
king. Clay seals with the name of the Pharaoh had 
been attached t o  the doors of the chambers, and, it  
Is stated , these seals contain proof that the Egyptians 
of between 3 , 0 0 0  and 4,000 years ago had to some ex­
tent anticipated the invention of printing, the raiE-ed 
portions of the seals having been smeared with blue 
ink before being pressed on the clay. 

As Egyptologists know, there cou l d  be little hope 
of finding a mummy in the tomb, since the mummy of 
Thothmes IV.  is  already in the Cairo Museum, having 
been found in the tomb of Amen-hotep I I . ,  to which 
place it had been carried by the p riests for the pur­
pose of concealment, p robably at some time in the 

twenty-first dynasty. A great many of the objects in 
the tomb of Thothmes were found to be broken, an d 
this was explained by a hieroglyphic inscription on 
one of the paintings which adorn the walls of the 
vestibule to the chamber i n  which the sarcophagus 
was found. This inscription states that the tomb was 
plundered by robbers, but that it had been restored 
as far as possible to its original condition by Hor­
em-heb, th e  reigning Pharaoh . 

The fioor was l iterally covered with vases, dishes, 
symbols o f  life, and other objects of blue faience. Un­
fortunately, nearly a l l  of them had been wantonly 
broken, though in some cases the breakage had been re­
)aired in the time of Hor-em-heb. Equally interesting Is 

a piece of textile fabric into which hieroglyphic char­
acters of different colors have been woven with such 
wonderful skill  as to p resent the appearance of paint­
ing on linen. 

It  i s ,  however, of course the Pharaoh's chariot 
which i s  regarded as the great find. The body of it  
alone is preserved, but in a perfect condition. The 
wooden frame was first covered with papier mache 
made from papyrus, and this again with stucco, which 
had been carved ,  both inside and out, into scenes from 
the battles fought by the Pharaoh in Syria. The art 
is of a very high order, every detail being exquisitely 
finished and the faces of the Syrians being clearly 
portraits taken from captives at Thebes. The chariot 
is,  in fact, one of the finest specimens of art that have 
come down to us from antiquity.  Along with the 
chariot was found the leather gauntlet with which 
the king p rotected his hand and wrist when using 
the bow or reins . 

• 1 . ,  • 
Next Week'. Special A u tomobile and Yachtln� 

N u mber. 

With the "fitting out" season for yachtsmen at hand, 
and with the country roads drying up after the winter's 
snow, ready for the automobile tourist, next week's 
large special number of the SCIENTIFIC AlIIERICAN, de­
voted to automobiles and yachts, comes most opportune­
ly. The number contains j ust the kind of information 
wanted by the yachtsman, the automobilist and the 
publ i c .  I n  its pages will  be found a full  description 
of the "Reliance," together with h e r  sheer plan, mid­
ship section, and details of her construction ; an explan­
ation of the new rating rules of the New York Yacht 
Club ; and an illustrated account o f  the New York 
Yacht Club and its magn i ficent clubhouse. I n  the au­
tomobile section of the number, motor vehicles of all 
types for all uses are describe d .  An article on auto­
mobiles in warfare tells much that is  interesting of 
South African experiences ; a full  description and many 
pictu res of the gasol ine locomobile, the gasoline Co­
lumbia, the Cadillac, and other American and French 
machines will be fou n d  of value. Industrial vehicles 
are represented by motor trucks and an automobile 

log-conveying sled. 
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STAPLE PULLER. 
T h e  accompanying illustration shows a si mple form 

of staple puller which is capable of drawing straight 
out the longest fence-wire staples and of retaining the 
drawn staples until  purposely removed from the de­
vice. This prevents the loss o f  staples when drawn 
out,  and since they are not bent out of shape, they 
may be conveniently �eused, i f  desired. The tool is  
the inventi on of Mr. George P. Haley,  of Mexico,  Mo. 
lt consists, as illustrated, of a shank, A, provided with 
a handle at one end and a clawhead,  E, at the other 
end.  The clawhead has a hammer section at one end, 

and is pointed at t he 
opposite or claw end. 
The under surface 
o f  the claw is cu rv­
ed, s o  as to form 
proper leverage for 
pulling out the long­
est staples in use for 
fence wire. A clamp 
B i s  used i n  con­
j unction with the 
claw. This consists 
o f  a U-shaped piece 
p i v 0 t e d  to the 
shank, 
t e e t h  

and having 
adapted to 

close over the sides 
of the claw. The 
clamp B i s  connect­
ed by a rod, D ,  to a 
bell crank, C, and is 
normally held out of 
engagement with the 
claw by a spring on 
the gripping en d of 
the crank. In opei'-

IMPROVED STAPLE PULLER. ation the claw is in-
troduced beneath the 

bow-section of the staple, and driven well i n  by strik­
ing the hammer section of the claw head. At the 
same time the gripping section of the bell crank, C, 
is carried u p  close to the handle, bringing the teeth 
of the crank over and at each side of the point o f  the 
clawhea d .  The shank is then rocked upon the convex 
su rface of the clawhead, and the staple is withdrawn. 
T h e  clamp holds the staple upon the clawhead as long 
as the grip section of the lever is  parallel with the 
handle of the device. 

------------.�-,�.�,--------------
AUTOMATIC TOY. 

A very ingenious mechanical toy haR been invented 
by Messrs. R.  H .  and R.  D .  Adams, of 3 1 2 6  Fourtli 
Avenue, South, Minneapolis, Minn. It  represents an old 
windmill an d  a quaint little miller who i s  bllSily en­
gaged in running up and down a chute, trundling a 
wheelbarrow which he uses in unloading the contents 
of the mill tower. Normally, the wheelbarrow remains 
at the top of the chute , being held i n  this position by a 
cord and counterweight suspended in the lower por­
tion of the tower. The upper portion of the tower 
serves as a magazine for a number of spherical weights. 
These we ights are prevented from rolling out through 
a hopper on to the chute by a trigger normal l y  block­
ing the hopper. When the wheelbarrow is at the top 
of the chute, the counterweight dep resses the lever 

AUTOMATIC TOY. 
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which withdraws the trigger and permits a weight to 
roll out on to the w heelbarrow. This weight being 
heavier than the counterweight causes the wheelba r­
row and the miller to travel down the chute, at the 
bottom of which a trip is encountered ,  which tilts the 
wheelbarrow s i deways and rolls off t h e  load into a 
receptacle.  In the meantime the rest of the weights 
in the magazine are prevented,  by a stop pin, from 
entering the hopper until the counterweight has been 
drawn to its highest position, �hen this pin is lifted, 
and the lowest weight is permitted to roll  into the 
hopper against the trigger p rojecting therein, so that 
when the vehicle on being relieved of its load is  drawn 
to the top of the chute again, this ball is ready to roll 
out on to it .  The operations are thus repeated as long 
as the magazi n e  is supplied with weights. The wind 
wheel shown serves as a governor to prevent the toy 
from operating too rapidly. 

• • • • • 

SAFETY HEEL FOR FOOTWEAR . 
The invention described below has been su ggested 

by the increasing use of rubber treads on heels of 
shoes. These treads while having many advantages 
oyer the leather tread possess the serious drawback of 
giving a very treacherous foothold on icy and wet pave­
ments. In order to overcome this difficulty 
M r .  Henry C .  Karpenstein,  of 155 Vernon Ave­
nue,  Brooklyn, N. Y., has designed a tread 
having an inverted cup-shape which will  ad­
here by suction to the pavement. The method 
of fastening the tread i n  place is shown in 
the sectional view, Fig. 3 .  A circular recess 
i s  cut out of the heel body to receive the 
rubber trea d .  In the center of this recess 
a nut is let into the heel body. This is 
secured to the heel by screws passing 
through an annular flange on the nut.  The 
tread is now held in place by the broad head 
of the screw which i s  tightly screwed into 
the nut as ill ustrated.  I n  order to p rotect 
the corners of the heel body from injury, 
metal p rotectors, shown in Fig. 2 ,  are se-
cured thereto. Fig. 1 shows the position of 
these p rotectors on the heel and how they protect 
weak corners. Aside from insuring safety to the 
wearer by reason of the suction cav i t y  i n  the rub· 
bel' trea d .  this arrangement offers still another a dvan­
tage, namely, that when one portion of the tread is 
worn down more than the other, it  can readily be 
turned on its center to present a less worn surface to 
t h e  side which receives the greatest wear.  When the 
tread is completely worn out a new one may be quickly 
applied and secured by thc retaining screw. 

• • • • •  
DIAPHR AGM METER AND EXERCISER. 

Respiration depends chiefly upon the action of the 
diaphragm or the muscular organ intervening between 
the thorax and abdomen. The diaphragm descends 
into the abdominal cavity and compresses all the ab­
dominal organs whil e  the lungs are inhaling, and in 
expiration it  mounts into the thoracic cavity i n  the 
form of a conical arch . Contraction of the diaph ragm 
is auxiliary to the action of the muscular walls of tile 
esophagus by which the cardiac opening of the stomach 
is  regularly closed during inspiration. I n  the case of 
the greater majority of persons the lungs are usually 
inflated to but one-third thei r capacity and the stom­
ach and abdominal organs are also agitated but slightly 
during respj ration. The res1 l lts  are that the blood i s  
n o t  duly oxygenate d,  digestion and assimi lation a r e  
imperfect, congestions of the l u n g s  o r  abdominal or­
gans are not duly relieved,  and the tone of the nervous 
system is l owered, so that yulnerability to disorders 
o r  disea.ses of various kinds is greatly increased as 
compared with the normal standard . 

These facts point to the useful ness of an apparatus 
invented by Dr.  John E .  Ruebsam , of Wash-
ington, D .  C. This apparatus is adapted to 
test the strength of the diaphragm and also 
to exercise it ,  so as to avo i d  the results above 
stated. The apparatus proper is  mounted 
upon two vertical standards and may be ad-
j usted to any desired height. I t  consists 
of a track on which a small carriage is 
mounted to travel. A bl ow-tube is secured 
to one end of the track, and is provided w ith 
a piston, the rod of which projects from 
the tube and is secured to the forward end 
of the carriage . The carriage is  normally 
held in its forward position by a weighted 
cord attached thereto and passing over a 
pulley at the forward end of the track. 
Various weights may be attached to the cord 
according to requirements. I n  using the ap-
paratus a person blows through the pipe, and 
the carriage is  moved backward a distance 
depending upon the strength of that person's 
diaph ragm . By graduating the track in 
mches and fractions of the same, one can 
determine the p rogress of the patient from 
day to day in developing this organ. 

'V o ln e n  I n v e u t o rs, 
I n  the first year of the United States Patent Office's 

existence, 1790,  a woman took ou t a patent. Up tv 
the p resent time about 3 , 9 5 8  patents have been granted 
to women. Among the early women inventors may :;"  
mentioned Miss Mary Kies,  who i n  1 8 0 9  perfected a 
d evice for weaving straw and thread. Three years 
later Miss Mary Brush designed a new corset, which 
she thought would preserve the shape of the woman l y  
figure. 

Like Miss Brush, many modern women inventors 
confine their inventiveness to the contriving of beauti· 
fying devices.  Mrs. Batchelder, for example,  has de­
vised means for the improvement of certain facial 
features that have been distorted .  Among her in­
ventions may be mentioned an ear straightener which 
remedies imperfectly formed and lopping ears. An­
other invention for the restoration of facial symmetry 
is a spring attachment for the teeth, which relieves 
their severity and improves the mouth lines. Some 
women inventors, however, have devoted themselves 
to other things besides the perfection of womanly 
beauty. Mrs. Martha J.  Coston, although not the first 
inventor of the Signal l i ghts of that name, has never­
theless made some i mportant improvements in her 

SAFETY HEEL FOR FOOTWEAR. 

husband's invention. Mrs . Cynthia W. Alden is the in­
ventor of an i mproved dump cart. Some years ago 
Mrs. Lena Sittig devised a waterproof garment which 
has come to be known as the duckback. The ruled 
slate was devised by Mrs.  Louise Dyer, of Yazoo City. 
An important attachment to the sewing machine was 
invented by Miss Helen Blanchard.  Miss Philps, of 
Dorchester, Mass . ,  is  the i nventor of the hand refrig­
erator and lunch box. Miss Emma D. Mills made an 
i m provement on a typewriter for which it was neces­
sary to construct special tools. She did the special 
construction herself. M rs. Kate Eubank, of Oaklan d ,  
Cal . ,  h a s  devised a combined trunk and bureau, which 
when closed appears as a Saratoga trunk and when 
open as a handsome dressing case. 

There seems to be one professional woman inventor 
in America, and her name is Miss Montgomery. As 
far back as 1864 she took out a patent on an i mproved 
locomotive wheel. Later she secured a patent on an 
improved war vessel.  A number of other patents have 
been issued to her, which have proved remunerative. 

------- _ ...... , .... _---------

During the past year 1 , 5 2 0  locomotives were con­
structed at the Baldwin Locomotive Works in Phila­
delphia.  T h i s  overtops all previous records at this 
plant. For the previous year the n u mber was 1 , 3 7 5 ,  
a nd du ring t h e  year 1 9 0 0 ,  t h e  number O'f engines com­
pleted was 1 , 2 1 7 .  I n  the matter of tonnage the in­
crease was much greater.  Of the number built last 
year, 93 were sent abroad,  the greatest number going 
to West Australia.  The year's output was valued at 
$ 20,000,000.  

2 
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RECENTLY PATENTED INVENTIONS. 

Mechanical Devices. 

WOOD-'l'URN ING MACHINE.-L. D.  BUL· 
LOCK, l'ompanoosuc, Vt. This invention relates 
to improvements in machines for turning wood, 

the purpose heing to p r ovide a machine of 

simple construction by means of which spiral 

moldings or so-cal led " rope" and "cane" formed 

dowels may be rapidly p roduced. 

BUTTON-TURNING MACHINE.-H .  A. BER­
GER, Brooklyn, N. Y. A machine for turning 
mother-of-pearl buttons and the like is  pro­
vided by this invention. I t  operates a uto­
rna tically to pass the hutton-hlanks singly from 
a chute to' a chuck, then the turning-tool is 
advanced to turn the face of the button-hlank 
whil e  the chuck revolves, after which the tool 
recedes and i s  sharpened, and finally the 
turned hutton is  ejected from the cLuck and 
replaced hy a hutton hlank. 

W ABBLE'-SA W.-C. SEYMO UR, Defiance, Ohio. 
In hringing this device to perfection the in­
ventor has provided a wahhle-saw arranged to 
counteract the strain of the saw-hlades on the 
arbor, to prevent undue vibration of the arbor, 
and to insure easy running of the saw and the 
forma tion of a smooth cut. 

INTESTINEJ.CLEANER.-F. MATHEYER, New 
York, N.  Y. The butchering industry gains an 
improvement in this intestine-cleaner which is 
very effective in operation, and arranged to 
thoroughly and quickly wash and lengthwise 
sp lit open the intestines without requiring 
great ski l l  of the operator. 

Scientific American 
Busintss and Ptrsonal Wants I nquiry No. 4-0 t O.- lfor manufacturers of stove Combination heater, :\iallsfield & Hayes . e 723,538 ' 

• ���
l.

alSO for lJarties engaged in stamping in sheet Commutators for dynamos or motors, de: 
______________________ vice for filing, J. B. MacIntosh . . . • . •  723,399 

READ THIS COLUMN CAREFULLY -You 
wili lind inquiries for certain classes of a'rticles 
numbered in consecutive order. If you manu· 
facture these g'oods write us at once and we will 
send you the na�e and address of the party desir· 
mg the mformatlOn. In every case it is neces. 
sary to give the nUlllber oC the inquiry. 

M U N N  &; CO. 

Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 39S6.-For manufacturers of lathes for turning rubber, such as fountain pens, etc. 
AUTOS.-Duryea Power Co., Reading, Pa. 

oJt'fi1:�gll�Y;"d��S7.-For makers of pile·drivlng 

For logging engines. J. R. Mundy, Newark, N. J. 

I n qu i r y . N o .  39SS.-For makers of small refrlger­
atmg machInes for use in �man dairy. 

.. C. S." Metal Polish. Indianapolis. Samples free. 
Inqui-ry No. 3989.-For manufacturers of machin· 

ery used in a paper box factory. 
COin·operated machines. Willard, 284 Clarkson St., 

Brooklyn. 

l u q u i r v  N o .  399U.-For makers of side rod !!al­
!eries for gl;lsoline gas, alcohol torches and galvanIzed 
Iron expanSIOn tanks. 

Blowers and exhauster:3. Exeter Machine Works. 
Exeter, N. H. 

Inquh'y No. 3991 .-For manufacturers of spring 
clasps for valises and sample cases. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

In qu h'V No . 40l 1 .-For machines for digging Compasses, E. M. Ostlund . . . . . . . . . . . . . .  723, 720 
!iitches. an� trenche8 4 feet deep and not more than 18 Concrete flume machine, rotary� C. R. Cook 723,243 
lnches In WIdth. Condenser, Snyder & Connolly . . . . • . . . . . .  723 324 . I Conveyer for transporting sand, gravel, ' 

J!' quJrY N !" . 401 2 .-For the manufacturers of the etc. , belt, J. & W. Titus . . . . . . . . . . . • 723,504 �rri!;�'i:a. �iHlIl!leter for determinIng the aCidity of Conveyer, passenger, D. A. Casalonga . . . .  723,240 g pe JUIce. Copper orcs and orcs of copper and nickel, 
Inquiry No. 4013 .-1f'or makers of rough drop treating, Thofehrn & De Saint Seine • .  723,500 

forgmgs used in the polishing and plating of dental Cord or rope coupling, J. P. Tolman . . . . . .  723,339 
forceps. Corkscrmv and cork holder, G. II. Brinton . •  723,581 

I.nqui ry. No. 4' � 14 .-For makers of machinery for klllttmg mllls. woolen mills. pearl buttons, etc. 
Inquiry No. 40Hi.-For manufacturers of stable fittIngs. 
iT' Send for new and complete catalogue of SCientific 

and other Hooks for sale by Munn & Co. , 361 Broadway, 
New York. Free on application. 

Corn shocker, J. �I. Shively . . . . . . . . . . . . . .  723, 623 
Corset fastening, E. S. Bowker .

. . . . . . . . . .  723,234 
Cotton chopper and cultivator, C .  E. De-

lano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,444 
Cotton chopper and cultivator, J. N. Mc-

couI1�� . . 
S'e'e' 

·C�� · ���pii�g: " . . . . . . . . . . . . .  723, 542 

Crate, demijohn, J. J. Clifford . . . . . . . . . .  723,649 
Crpumpr, centrifugal, O. Anderson . . . . . . . .  723 354 
Cryptograph, L. H. Weston . . . . . . . . . . . . . .  723:566 
Cryptographic codes, cipher key for, H. 

S. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,288 

INDEX OF INVENTIONS Crystallizing, G. E. Stadtegger . . . . . . . . . . . •  7�3,496 
Cuff holder, C. A. Foster . . . . . . . . . . . . . . . .  7�3 454 
Cultivator, J. R. Graves . . . . . . . . . . . . . . . . .  7::::.3::180 For which Letters Patent of the 

United States were Issued 
for the Week Ending 

March 24 . 1 903. 

Cultivator, C. L. Swanson . . . . . . . . . . . . . . .  na, 422 
Current motor, alternating, A. W. Schramm 723/. 86 
Curtain fixture, Kraut & Fischer 723 284 
Curtain support, Rtorm, C. 1\1. Abbott . . . . 723

'
431 

Cutter bar, WI". n .  �Iarsee . . . . . . . . . . . . . . 723
'
697 

Cutter bar aligning device, .T. L. Patterson 723:724 
Damper, C. A. Dunbar . . . . . . . . . . . . . . . . . .  723, 372 
D('coration, transparent, C. H. Heartfield . .  723,604 

A N D E A C H B E A D I N  a T H A T D A T E Dental cabiIH.�t, D. A. Evans . . . . . . . . . . . 723 , 661 "' • Dl'ntal crown ho](]pr, J. W. Place . . . . . .  723, 546 
[See note at end of list about copies ot these patents.J Dental flask, J. Hood . . . . . . . . . . . . . . . . . . .  72 3,275 

Df'l1tul mandrel, .T. Harris . . . . . . . . . . . . . .  723 384 
Dentists' spreading screw elevator, I-I. T. 

' 
Accumulator plate connector, G. A. Wash- McCune . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  723,710 

burn . . . . . . . ' "  . . . . . . " . . . . . . . . . . . . . . . 723,791 Derrick, E. P. Arsneau . . . . . • • . . . . . . . . . . 72:3,434 
Aerating or carbonating apparatus liquid Derrick, C. J. Rpise . . . . . . . . . • . . . . . . . . . .  723,731 

F. J. Fletcher . . . . . . . . . . . . .  . ' . . . . . . .  : 723, 453 DeSk, knockdown, J. Holmes . . . • . . . . . . . .  72:3 ,464 
In quiry N"o. 3992.-For biue prints of one horse Air brake system, dupl�x, 'V. H: Nightin- Desk, school, R. G .  Litsey . . . . . . . . . . . . . . . • 723 ,692 

power stationary engines. gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 297 Diaper, F . L. Reid . . . . . . . . . . . . . . . . . . . . . •  723,306 

Sawmill machinery and outfits manufactured by the A
A'l'
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Berry . . . . . . . . . . . . . . . . . . . . . .  723:6�6 g�e, E
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oys, manu acture of cast iron, G. Grun- lscoun ca1"( , . , . u er . . . . . . . . . . . . . . . .  . , 673 
Lane Mfg. Co . •  Box 13, Montpelier, Vt. auer 723,601 Door lock and pull, sliding, A. J. Butler . .  723,239 

CENTRIFUGAL SEPARATOR. - R. A. m!�\��!�;' N o .  31/1/3.-For makers of underwear A�usement' ',�.�;;, ' ���·
t�·if�g;i; '0: 'i: ' ii�g�l� : 723,525 Doors, means for closing double action or 

AnImal trap, Harter & Brown . . . . . . . . . . . .  72:J,773 swing, F. "T. Adams . . . . . . . . . . . . . . . . 723, 432 
Annealing system, J. Hughes . . . . . . . . . . . .  723,276 Draining machine, l!�. A. Toups . . . . . . . . . .  723 ,341 

LUCAS and O. JEPP SON, Hilo,  H awaii. By PATENT FOR SALE. _ A. L. & O. Sovelius' Twine Army equipmpnt, R. M. G. Phillips . . . . . . . .  72::l,5-!5 Drawing board and T-square, E. Ellison . . 723, 51 8  
Awning fixture, J. F .  Kohler . . . . . . . . . . . . .  723 61 0  Drawing frame, L. J. Wrigley . . . . . . . . . . . .  723, 630 emp loying centrifugal action for separating the Holder. Price, $6,000. Hancock, Mich. Back pedaling brake and coaster, H. Abell. 723' 352 Drcuger, R. A. Perry . . . . . . . . . . . . . . . . . . . . .  723 ,485 

impurities from sugar-cane juice, these in­
ventors have p roduced a machine by means of 
which the impurities may be removed much 
more rapidly and economically than i s  possible 
with settling-tanks usually emp loyed. 

FALL-ROPE C A H H l E R  AND OPERATING 
DEVICE THEHEFOH .-A . LA'IBERT and J. G. 
DlflI . . ANEY, Newark, N. J.  The inventors secure 
in this case, an improvement on fal l-rope car­
riers of cable ways in which the fal l-rope ex­
tends at both sides of the carriage. In the 
cableway i t  is  desirable that the fall-rope have 
support a t  both sides of the carriage, and for 
thi s purpose a novel arrangement of carriers 

and a button-rope are provided therefor. 

Inquiry No. 3994.-For makers of graduating ma­
chines for graduating hardened steel scales. 

�'OR SALE.--OO h. p. Otto gas engine, the latest type. 
practically new. Col borne Mfg. Co., Chicago. 

I n quil'y N o .  3991'i.-For the address of the Eclipse 
Flue Brush Mfg. Co. 

Bag, Jessen & H.oss . . . . . . . . . . . . . . . . . . . . .  723;282 Drying apparatus, J. Radcliffe . . . . . . . . . . . . 723 ,547 
Baling apparatus, cotton, lj�. L. Dyer . . . . . .  723, 5B1 Drill truck IDf'chanism, W. Fetzer . . . . . . . .  72 3,662 

Baling . pr('ss, �\  Collier . . . . . . . . . . . . . . . . .  723,652 Drilling jar, I'�. H. Norris  . . . . . . . . . . . . . . 723, 782 
Bark extract;:;, apparatus for mixing, F. C. Drilling or tapping machine. portable, H. 

Prindle . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 723,304 J. GoslinIT . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,267 
Bathill� machine, H. Thompson . . . . . . . .  : : . 723,759 Dye and making same, brown sulfur, H. 
Battenes, armored element for electric E ElJeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723, 448 

A. Sperry . . . . . . . . . . . . . . . . . . . . . . .  ' . . . : 723, 326 D;\Teing, etc. , apparatus for, J. A. Willard . 723 795 

Let me sell your patent. I have buyers waiting. Battery envelops, manufacture of storage Educational allPliance, T. E. Thompson . . . .  72�,425 

Charles A. Scott, Granite Building, Uochester, N. Y. E. A. Sperry . . . . . . . . . . . . . . . . . . . . . . . . : 723,329 Blpctric conductor, J. D. Nicholson . . . . . . . . 723,717 
Bed, C. Taurman . . . . . . . . . . . . . . . . . . . . . . .  723, 336 Electric furnace, C. S. Bradley . . . . . . . . . . . . 72R, 643 

r n q u i ry N o .  3996.-For the address of the manu- Bedstead r.ail jo�nt.' .metallic, C. J. "'Titzel . 723,569 Elpctric switch, C. W. RogC'rs . . . . . . . . . . . .  72:3,732 
facturers of the CJaytoll disinfecting apparatus. Bedstead SIde raIl JOlllt, metallic, C .  J. Wit- I1Jlf'ctrodp, storage battery, T. A. Edison . .  72:3 ,449 

zel et al. . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 570 Electrolytic cells, operating, E. A. I.e Sueur 723, :398 
Automobiles built to drawings and special work done Beehive, J. F. Thompson . . . . . . . . . . . . . . . .  723' 424 Elevator door, F.. 1I-icCIure . . . . . . . . 723, 707, 723, 708 

promptly. 'The Garvin Machine Co., 149 Varick, cor. Belt, P. 11\ Haviland . . . . . . . . . . . . . . . . . . .  723
'
271 ��i����pe�' s
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723, 605 

Spring Streets, New York. Belting, L. H. Gilmer . . . . . . . . . . . . . . . . . . . 723 ;379 H ",. , 
I n q u iry N o . 399'7.-For manufacturers of boats 

B�as cutter, T. B. Reardon . . . • . . . . . . . . . • 72 3,305 E . ' 1 , .�ppler . . . . . . . . . . . . . . . . . . . . . . . . . 723,790 

of about 90 feet over all fitted with steam turbines. ��Cycle, W. Rob.inson • . . . • • . . . . . . . . . . . . .  723, 408 ng�e 
C
)�l e� straw burning traction, C. 

lcycle, C. E. PIerce . . . . • • • . . • . . . . . . . . . .  723 486 . � am ers . . . . . . . . . . . . . . . . . . . . . . . . .  723,241 
Bidet, F. A. Wells . . . • . . • . . . . . . . . . . . . . . • 723

'
346 Engine controlling apparatus, R. J. Sheehy 723,413 Manufacturers of patent articles, dies, stamping 

tools. light machinery. Quadriga. Manufacturing Com· 
pany, 18 South Canal Street, Chicago. 

I n q u i ry No. 399S.-For makers of .eamless steel 
tubing of different sizes. 

Billiard tip, cushion, J. E. Lavley . . . . . .  723'285 Engine cylinder lubricator, Luhr & Andre-
Biuder tension device, R. L. Kortright . . . . 723 :682 sen . . . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . .  723,290 
Blind, Vent�tiall, A. F. Tumler . . . . . . . . . . . .  723,762 Engines, ignitpr opf'rating mechanism for ex-
Boat lowering apparatus, E. O. Spetmalln . .  723,416 plosive, T. C .  Menges . . . . . . . . . . . . . . . .  723, 540 
Bodkin, G. I!J. 'Vheelhouse • . . . . . . . . . . . . . . .  72:3, 507 Exercising apparatus, A. J. Thornley . . . .  723, 625 

GLASS-BLOWING MACHINE'.-J. SCHlES, 

Anderson, Ind. The main object of this im­
provement in apparatus for use in the manu­
facture of glass, is  to connect the table sup-
porting the p ressing devices with the one sus-

Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. F. Jenkins 

taining the blowing devices, so the same may Co., 1103 Harvard Street, Washington, D. C. 

Bo�ler furnace, steam, :T. �. Mock . . . . . . . . . .  723,541 Expanding and upsetting tool, L. D. Love-
BOllers, apparatus for IndIcating the water- kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 723, 289 

B �evel �n, Ph A
i 

Renarx . . . . . . . . . . . . . . . . 723, 621 ExpI�:!v��, ��i�l�l!nor
& 

t�inli:�, manU fact-
723,311 

move in unison, and to p rovide power me chan- I n q u i r y  l"i 0 ,  31/99.-For manufacturers of tlexible 
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Book stitching machine, }\ Kugler . . .  : : : : : 723, 535 Garey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Boot or shoe form, C. A. Batchelder . . . . .  723,57-1 Facing block, Reilly & Rurke . . . . • • • . . . . .  
72�,456 
723,730 
723,377 
723,400 

sm to operate the tables by power instead Of steel tubing. 
Bottle, closure, E. W. Kempter . . . • . . . . . .  723, 679 Fare register, J. W. Fowler . . . . . . . . . . . . .  . 

by hand. 

Railway Illlprovelllents. 

RAILROAD-T IE.-F. H. ALFRED and P. 
C H IPMAN, Saginaw, Mich. This tie provides a 
suhstitute for wooden and a l l  metallic  ties now 
in use. The invention consists in comhining 
concrete with metal to produce a tie in such 
mannel' that the tensile strains on i t  are 
mostly horne by the metal, while t he compres­
sive strains are taken up hy the concrete to 

ecure the greatest strength. 

R A I LROAD C H O S S-TI Fl.-F. W. DuN NELL, 
Springfield, Mass. The aim in the present in­
vention i s  to p rovide a cross-tie composed 
mainly of leather and stiffened hy a metal 
core-har. By p rovision of a p late-metal core­
bar in comhination with a composite tie-hody 
a light, strong, slightly-reSilient tie i s  p ro­
duced, which, if made of waste leather for the 

ie-hody w i l l  he inexpensive. 

Miscellaneous. 

HARP.-W. MOERSCHER, Belvidere, N. J. 
This instrument is  similar to and p layed like 

he chromatic harp. The invention embodies 
a string-supporting frame and a co-operative 
arrangement therewith of a sounding-hoard, a 
sounding-damper, and a foot-controlled damper 
for regu lating the tone effect. I t  is  easily 
handled and will produce tone and resonance, 

imilar to the piano. 

The largest manufacturer in the world of merry-go ­
rOllnds, shooting galleries and hand organs. For prices 
and terms write to C. 'V. Par�er, Abilene, Kan. 

Bottle, non-refillable, J. A. Lahn . . . . . . . . . .  723,536 Feed mechanism, I. K. l\lacKenzie 
Bottle rinSing apparatus, D. Wickham . . . .  723,792 Feed water regulator, automatie, J. H. 
Bottle, etc., stopper, D. C. Demarest . . • • 723,370 Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,313 
Bottle stopper, H. Gramlich . . • • . • • • • • . • • 723, 598 Feed water regulator, automatic, Casey & 

Inquirv No . 4000.-For manufacturers of bal- Bottle stopper, W. H. Sherman . . . . . . . . . .  723,741 Stcndebach . . . . . . . . . . . . . . . . . . . . . . . . . . .  72:1,440 
loons and parachutes. Bo�tle stopping device, R. Gross . • • • . . .  ' . '  723 459 Feed water rE'gulator, automatic, H. Cook . .  723 , 653 

The celebrated • •  Hornsby-Akroyd " Patent Safety OiJ Bracket, C. l!\ I{ade . . . . . . . . . . . . . . . . . . . .  723
'
677 Pence machine, wire, W. T. Gaines . . . . . .  72a, 262 

Brake beams, manufacture of substance for ' Fence post, W. S. Barker . . . . . . . . . . . . . . . . . .  723,435 
En�ine is built by the De La Vergne Refri�eratin:l Ma. filling hollow, F. Schubert . . . . . . . . . . .  723,319 Fence post, S. L. Eason . . . . . . . . . . . . . . . . . . 723, 6..�7 

chine Company. Foot of East 138th Street, New York. Brake . shoe, A. L. Streeter . . . . . . . . . . . . . .  723,334 }1'ilter, down spout, W. H. Otis . . . . . . . . . .  723,783 

N AI Brandmg and heating iroll, pneumatic, J. Filter, hydrocarbon, G. W. Stewart . . . . . .  723, 556 
Inquiry o. <oc OOl .-For makers of tin foil collaps· H Belz 723 230 Filter, water, .J. W. Burns • • . . . . . . . . . . . .  723,2aS 

ible tubes. Brick ' kiln, i. '  'P��k" : : :  : : : : : : : : : : : : : : : : : : 723:6�W l!�ilte(', water, D. J. Bliss • • • . • • • • . . . • . . . .  723. 689 

The best book for electricians and beginners in elec. Bricks, making glazed, 'V. E. Jaques . . . . . .  723, 279 ����s�:�ra��� ��d
E'tr����s c��bi��d; . A.' . i: 723, 532 

tricity is " Experimental Science," by Geo. M. Hopkins. Broom bridle, J. R. Ross . • • • . • • . . . . . . . . . .  723,490 
By mail, $5 . .Munn & Co., publishers, 361 Broadway, N. Y. �rus�, � �art 
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· · · · · · · · · · · · · · · · · · ·  723,580 

Inquiry N o .  4002.-For makers of umbrella cov ... B���h' a�d ��:p 
e
told��:

· '�h��i�g; ' '.i: ' '0.: Plue cutter, T. W. Hinde . . . . . . . . . • • . • •  723,273 

ers and handles for repair shop. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,563 Fluid pressure brake, M. W. Hibbard . . • • • •  723,�86 

Brush, traveler'S, W. L. Cheney . . . . . . . . .  723,365 Flute, A. Krantz . . . . . . . . . . . . . . . . . . . • . . . • . .  723,61a 

Parties wanted to manufacture and market latest im- Brushes or similar toilet articles, back for l!�oot ball, W. S. Jacobs . . . . . . . . . . . . . . . . . •  723, 606 
G. }'. Kolb . . . . . . . . . . . . . . . . . . . . . . . . � 723 ,611 Foot pad, W. J. Con,vay . . . . . . . . . . . . . . . . . .  723,442 

proved copying press, on royalty basis. Child can exert 
a pressure of tOllS. Principle adaptable tu presses of 
all kinds. H. W. Haff, Chappaqua, N. Y. 

Bucket, clam shell, E. F. Atherton . . . . . . . •  72a, 571 Fruit j ar, G. H. Ricke . . . . . . . . . . . . . . . . . .  723,406 

B
B
ucket dumping apparatus, T. E. Anderson . 723 771 Pruit picker, D. C. Eberhart . . . . . . . . . . . . . .  723 ,658 

uckle, tug, F. E. Russell . . . . . . . . . . . . . .  723 ::n7 Fuel, artificia l, H. 1\1. Van Etten . . . . . . . . . .  723,561 
Building block, J. H. Pfirsch . . . . . • . . . . • . 723, 404 }1'umigator, G .  E. Brown . . . . . . . . . . . . . . . .  723,513 

Inquhoy No. 400 =1 .-For a machine for paring and Building, combination, L. B .  Valk . . . . . . . .  723, 426 Furnacf', Field & Lynn . . . . . . . . . . . . . . . . . .  723,663 

coring pinapples. Building construction, T. O 'Shea . . . . . . . .  723, 483 Furnace, Straight & Stone . . . . . . . . . . . • . . .  723,8tl2 

Manufacturers wanted to introduce on royalty a 
metallic strap grip for buckle attachment adapted for 
all light straps. Inventor will pay cost of all necessary 
dies. Address Snaffle, Box � 73, New York. 

Buoyant seat or couch, H. S. Carley . . . . . •  723, 647 ����a�p
e
li��:J
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· �'p �rg�p;;, ��
b
�i�chler. +��"g�� Burglar alarm, G. W. Mills . . . . . . . . . . . . 723 478 

Burglar alarm, electric, S. Schwarzschild . 723:320 Galvanic hattery, reversible, T. A. Edison . 723, 450 

Burial casket, A. J. Blair . . . . . . . . . . . . . . . .  72:3 , 638 Game, C. ",V. }I-"uller . . . . . . . . . . . . . . . . . . . . . .  723,378 

Bushing, barrel, F. C. Schoen thaler, Jr . .  723 553 Garbage vault or recpptacle, E. L. Schiefer 723,318  
Bustle and h ip  form, ventilated, C .  H.  ' Garment supporter, A. H. Cohn . . . . .  � . . . .  723,367 

I lI quh'y No. 4004.-For makers of water levels Scott . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  723 495 Garment supporter, H. A. Hoopes 723,39() 

for leveling' up machinery or other objects by a colUmn Buttonhole machine, J. Gutmann . . . . . . . . . .  723
'
460 J Gas burner, incandescent, A. Grossmann . . . . 723, 667 

of water. Buttonhole stitching machine cutting mech- ' Gas furnace, E. S. Clower . . . . . . . . . . . . . . . . 723,514 
anism, Dahl & Hill . . . . . . . . . . . • . . . . . .  723 ,247 g:� ���:�����/,

e�����.����e" X: ��h�'�U!��� : : +��',��� Wanted-Revolutionary Documents, Autograph Let­
ters, Journals, Prints, "Tasbing-ton Portraits. Early 
American Illustrated 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 7&3, New York. 

Cake beater, E. E. Ricker . . . . . . . . . . . . . .  723,407 
Calcining purposes, kiln 01.' apparatus for, Gas generator, acetylene, G. W. MacKenzie, 

J. R. Horton . . . . . . . . . . . . . . . . . . . . . . . .  723 528 723, 778, 723, 779 
Calipers, compasses, dividers, etc . ,  com-

' Gas generator and lighting buoy, combined 
bin ed, II. A. J. Brown . . . . . . . . . . . . . .  723,2�7 acetylene, J. J. Luyten . • . . . . . . . . . . . . •  723,473 

galoric engine, H. Essex . . . . . . . . . . . . . . . . .  723 , 6GO g:: II�:�:�:in�\. · v;ive�to
��

s N: ' ii����h��b�;g : +��:�gt 
C:�

e
��dy ti1��nt? · 

ff'��
h :';'��h��li�r"r; . f�)�' . ��� 723,401 Gas valvp, 1\1oore & Irvin . . . . . . . . . . . . . . .  723,402 

In quI ry No. 400:i.-For makers of drying ma. body making machint's, T. J. Barben . 723,383 Gases, apparatus for indicating the thermal 
chines for use in manufacturIng paper. Can body flanging machine, H. L. Guen- quality of, W. F. Steele . . . . . . . . . . . . . .  723, 751 

ABDOMINAL SVPPORTER.-EvA M. 'l'E "- Will estimate on General Machine Work or Mfr. Pat. C 
ther . . . .  N . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 723, 602 gfJ�� �� ��ufea
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,
· 'j,' 'H'a'li� : +§�, ��� Glove, R. Wilkens . . . . . . . . . . . . . . . . . . . . . . .  723, 348 

l'LE, Portland, Ore. In producing this im- Articles on Royalty. Address Greenfield Steam Engine 
provement the inventor secures a sanitary , Works, �ast Newark, N. J .  Cape, C. M. Stein . . . . . . . . . . . . . . . . . . . . . . .  72:3'

750 Golf club, F .  B. Felton . . . . . . . . . . . . . . . . . .  723,258 

Car brake, railway, J. E. Bozell . . . . . . . . . .  723;642 Golf club, A. }j'. Knight . . . . .  t · · ·  . . . . . . . . . 723, 534 

imple, efficient, and easily adjusted bandage 
that can be worn at all times with very little 
discomfort. I t  will  not interfere with o r  
change the figure, It does not come in contact 

with the waist-line, and will not push up over 

he hips. 

SAFWl'Y-POCKE'l'.-B. A. JAMES, Evans­
ville,  Ind. Mr. James has invented a wearing­
apparel pocket. It consists of a peculiar 
safety-pocket more particularly intended for 
drawers, but which is  adapted for and useful 
in connection with any article of clothing in 
which a pocket may be needed. 

TORACCO-PI PK-A. W. THORNTON, Mc­
Keesport, Penn. In ohtaining this improvement 
in tohacco-plpes the inventor supplies a simple 
and novel means for con densing or separating 
the moisture and nicotine from the smoke, 
thus p reventing them from entering the 

maker's mouth. The smoke will he practi· 
cally cool and clean. 

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

W ANTED.- Superintendent on heavy machinery. 
Shop located in large eastern seaboard city, and has up­
to-date facilities. employing 500 hands. Work varies 
widely. Applicant must have broad experience, exe� 
cutive and mechanical ability and satisfactory refer­
ences To the right man permanent employment, and 
liberal salary. Address in confidence giving age, expe­
rience and salary. James Brady, Room J, 2Oth Floor, 
22 Broadway, N. Y. 

Infl U i r l'"  No . 4 0 ft7' .-For machInery for extracting 
turpentine from refuse of yellow pine saw mil1s. such 
as sawdust. slabs, etc. 

AN INTERNATTO"S"AL ��XHIBITION of machinery and 
implements for Dairy Industries is to be held at Pa­
lermo, in the city of Ruenos Aires. Ar�entine Republic, 
from the 15th to the 2ild of September. 190R. under the 
management of the Argentine Rural Society. Ameri� 
can manufacturers are invited to concur with their 
exhibits. }-"or further information and programmes 
please address R. A. de Toledo 

Ar,z:entine Consul n eneral 
124 Produce Exchange. N. Y. 

Car controller, street or railway, G. A. Goods, means for packing, E. & F. Cranz . 728, 245 

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72�, 359 Govprnor, spet'd, ·C . E. Sterne . . . . . . . . . . . .  72:3,417 
Car coupling, H. S. Worthington . . . . . . . .  723, 349 Grain drier, King & Edwards . . . . . . . . . . . . 723, 680 

Car coupling, Schroed(�r & Lindholm . . . .  723, 41 0 Grain separator, C. B. & C. T. HixSon . .  72 3 , 670 

Car, dump, F. A. Delano . . . . . . . . . . . • . . . .  72�, 51 6 Grah"\, C . Nunan . . . . . . . . . . . . . . . . . . . . . . . .  72a,705 

Car, gondola, Woodcock & Hornbrook . . . . . 72 :3, 8 �)O Grease trap, A. S. Newton . . . . . . . . . . . . . . . .  723,618 

Car or vehicle propulsion, P. Pfeil . . . . . . .  723, 727 Grinding, smoothing, roughf'ning, and pol-
eRr roller side bearing, E. W. Summers . . .  72�,7!)fj ishing machine, R. Ochschim . . . . . . . . . . .  723�481 

Car, semi�convertible, G.  M. Brill . . . . . . . . 723, 644 Gun, automatic machine, T. Bergmann . . . .  72:�,232 

Cur step, sliding extension, S. Painter . . . .  72�, 721 Gun carriagp, :Meigs & Stout . . . . . . . . . . . .  723,617 

Car, tank, Rogers & Shotwpll . . . . . . . . . . . .  72a,:n 2 Gun carriage for portable guns, Krone & 
Carbonizing apparatus, G. W. Curtiss . . . .  723, 654 Bphnkp . . . . . , . . . . . . . . .  , . . . . . . . . . . . . . . . 72a, 684 
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, Gun, JIla�azine bolt. S. N. 1\-icClean . . . . . . . .  723 , 706 

72R, 487 Gun sight, J. Smith . . . . . . . . . . . . . . . . . . . . . . .  723,747 

Carpet fasten('r, S. D. Costenbader . . . . . . . .  72�,oRG Guns, mpchanism for ff'('ding cartridges into 
Carriage attachment, hah�', H. Huston . . . .  

7
7

2
2�

,
'
4
7

7
7� Gun��la����l.

e, 
Si�ht:�g ���l�e ' f��," j: · B. · 'd� 

723,719 

Cao:;h register, O. F. 1\-layer . . . . . . . . . . . . . .  v u 
Cemf'nt and artificial stone composition, A .  Mesquita . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,476 

C. Schulz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,494 Harne fastener, J. n. Parmoll'P 723, 298 

Cement, composition for acid proof, H. Hammer, vibrating, H. M. Baldwin 723,572 

Gallinowsky . . . . . . . . . . . . . . . . . . • . . . . . . .  72:3 ,263 Harmonica shell, mouth, M. 1\1f'ssn('r . . . .  723,701 

Cementitious products or artificial stone, Harvestf'r and shocker, corn, Highleyman 

g��:rll���?7;��,����;:� : : : : : : : : : : : : : : : : :  ��H�g II
ar%��1:�¥::j�f·

. 
'b���� : ������� : ��d: :����� ��::::: 

Churn, F. Swallow . . . . . . . . . . . . . . . • . .  t • • • 72�, 757 Harvester, traveling. W. C. Matteson . . . .  723,474 

Clapboard machine, .J. C. Killam . . . . . • . . . • 72�,470 Hut pin, H. J. Nickett . . . . . . . . . . . . . . . . . .  723,781 

Clay mixf'r and carripr, .T . . J. Sullivan . . . . . .  723, 7f};� Hatchwft,Y doors, means for operating, W. 
ClipPf'r, hair, G. H .  Coatf's . . . . . . . . . . . .  72:�, (j50 R. "\Vilcox . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

('lock, universal, A. Rospnbusch 723,4Rn Hfl,\' prpss, hand, J. 1\-1. HalL . . . . . . . . . . . . .  . 

Clothes or mop wringf'r, A. S. Lenna . . . . . . 723, GS7 Hpfln rest, J. D. Smock . . . . . . . . . . . • . . . . . .  

Clutch, engraver' s, J. Hoffman . . . . . . . . . .  723 . (i71 Hf'ating matp-rial, E. G. Acheson . . . . . . . . • •  
Clutch, friction, McLennan & Wandless . . . 7 2:l , 71 5  HpE'l, detachahle, M. H. Sullivan et al. . 

In(1uil'V No. 4008.-For manufacturers of hnUd- Clntch mechanism, G. A. Ensign . • . . . . . . . .  723,5n� Hinge, scat, L. D. Petre . • • . • • • . • • . • • • • •  

ing stone dressing machinery. Coke pm�her, E. A. Moore . . . . . . . . . . . . . . . . 72:1, 47H Hoist, G. C. Hunter . • • • • • • • • • • • • • • • • • •  

Coke pUsher, douhle, P. W. C. Schniewind 72:1, 4n:� Hook. D. T. Goodman • • • • • • • • • • • • • • • • • • •  

723,793 
72�,461 
723, �2:{ 
723, 631 
723 , 754 
723,544 
723,277 
723,524 
723,562 I n q u i ry No. 4009.-For skimming pans for cream Collapslhle hox, W. Van Horn . . . . . . . . . . 72a, 343 Hoople, C. M. Wales . . . . . . . . . . . . . . . . . . . .  . 

�eparator8. Collar, fold, J. M. Belermeister . . . . . . . . . .  723,575 (Conttnued on page SoW) 

© 1903 SCIENTIFIC AMERICAN, INC.



WO�D orMETAL 

Booklets mailed free 
The Andrew B. Hendryx CO. 
NEW HAVEN, CONN., U. S. A. 

THE M I ET Z  & W E ISS KEROSENE SIzes from 
1 to 60 H. P. and GAS ENGINE 

burns KEROSENE cheaper and 
safer than gasolIne. Automatic, 
simple. reliable. N o  electric bat­
tery or flame used. Perfect regula­
tion. Belted or directly coupled to 
dynmao for eleetric lighting, charg­
tng stora.g<:! batteries, pumping una 
all power purpo�e8. A. MIETZ, 1 28-1:l8 l\[oTT ST.,  N£w YORK. 
ADOJ>TE]) BY C. 8. GOVJ<:RNMENT. 
I1h:hc!!ot Award, direct coupled 
Generator Set, Paris ExpositIOn, 1900. 
Gold lIeda). Pan-American Ex­

position, 1901 . Gold Medal. Charleston, S. C., Exposition, 1902. 

SAV E Y O U R  
You will  find our GASOLINE 

lIol"tlng EnK'ines II great 
saving over steam and a per­ft'd economical boon w here 
wood, !:oal or water are 

8Can�e and high 
Both frietion and 
hoist fr01l1 6 to H. P. 
for mint:s,quarries,docks 
etc. Every m a c h i n e  
fuJty guaranteed. Send 
for tree catalog and state 
size of engine wanted. 
Weber Gas &: Gasoline Engine Co., P. O. Box 1 1 14-8, Kansas City, Mo. 

AR MSTR O N G ' S  No.  0 T H R EA D I N G  MACH I N E  
Can be  attacbed to  bencb o r  post. 
Desioned for tbreading tbe 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe � to 1 inch ; the 
?�gl'i:'si��� Pi��e�� ilie 2 ��i�r:r 
Armstrong- adjustable dies. Oth­
er attractive features. Send for 
Kf&!�

u
tl'��; lfuh�e�f�s�f:::':f. 

New York. Bridgeport, Conn. 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
or Catalouue Free. 

E .  S. R I TC H I E  & SONS BROOKL INE ,  M ASS 
POTTER'S .. S P R I N G " BRAKE BLOCKS. 
Adapts tbe whole length of shoe to wheel 
under all circumstances. Does not squeak, 
rattle, j ump, or freeze up. W ill hold rubber 
wear shoes without bolttol or screws. Special 
�c;,���vr� ����:i1?-�:��J:��!

r
j: y�l��l.�� 

'\\' e manufacture gears 
and bodies suitable for 
all purposes. We also 

�::I"'�""'II""_+""!-_ sell supplies and can 

�h:���t:nlor �a���li� 
or steam rig. See our 
late catalogne, FREE. 

N ECSTA])T---1�1f!E!=:::�=�:t .. - l'ERRY CO., 

S26-830 S. 18th St., 
ST. LOUIS, Mo. 

CHAS. T. HOWE & CO., 51 .Hudson St., Nt>w York, Export Agents. 

IT S I M P L I F I E S  D I F F I C U LT W O R K  
�:r

ereIi�Ddan:n�nictp:��a;ur�s
iJ� 

Threadillg and Cntting j}lachine 
�p���:;::

r
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n
gl��7n�

d
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���:�����'�(�a.�r�d��ii����tany �
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needed. Cpn be r.eleased from Thread­
ing whUp In lIl'OtlOn, opened to permit 
pipe ueintl cut and closed instantly 
and PQSltlvely. Send jor Catalo(flW. 
THE 'MERRELL lUANUFAC. T U1tINS CO" ;')0 1  Cnrtiss St" Toledo, Ohio 

THE AMER.ICAN 
THERMO.CALL 
BUTTON 
discovers a n d  reports fi r e  automatically. 
Can be attached to the existing wires III 
hotels and manufacturing plants. Inval­
uable as a life and property saver in 
residences. N o  possihle chance for tire 
to secure headway without sounding 
alarm. Permanent, Dot fusible. 
American Thermo-Call Co., 

Bo".,ton, M a!!1o!l'. 
l\:Jtrs. of ther11lostatle devkes of all kinds 

The "Best" Light 
fs a portable 100 candle power light cost;.. 
ing only 2 ets. per week. Makes and burns 
its own gas. Brighterthan electricity or 
acetylene and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lig-hted instantly with a match. Every 
lamp warranted. Agents Wanted ETerywbere 

THE 6' B EST " LIGHT CO. 
87 Eo 51h Sireel, CANTON, OHIO. 

" CUSHMAN " 
CH UCKS 

All styles and sizes. 

Send for Catalouue. 

THE CUSHMAN CHUCK CO . ,  
1 89 A l lrn St . .  Hartford, Co n n .  

D .  L . H O L D E N  R E A L  ESTATE TRUST B'LD'G, PH ILA , P.A 

RSEGEAn:OR ICE MACH I NES ':o E. E.  f i R ST PAGE.  S C I E N T l r l C  A M E. R I C A N  5E.PT  2: 1 3 9 '3  

Scientific American. 249 
Hose coupling, P. 'Vhiting . . . . . . . • • . . • • •  
Hot air furnace, W. C. Reynolds . . • • • • • •  
Ice harvesting machine, J. B.  Hause • • • •  
Ice machine, regealed, C. P. Minning . • • •  
Igniter, G.  H. Lotspike . . . . . . . • • • . . . . . • • •  
Indicator. See Station indicator. 
Indicator for · furnaces, etc. , A. E. Powell . 
Iuuicator lock, P. Yoe . . . . . . . . . . . . . • . . . .  
Inhaler, K .  Greimer . . . . . . . . . . . . . • . . . • • . .  
Inhaler, A. K .  Schulte . . . . . . . . . . . . . . . . . . .  . 
Injector, steam, F. Sticker . . . . . . . . . . • . • . . .  
Insect exterminator, H. H. Boring • . . . . . . .  
Insulators, machine for producing glass, 

723,767 
723,308 
723,774 
723,702 
723,472 

723,303 
723 350 
723;268 
723,738 
723 752 
723;641 

. T.  C. Duffield . . . . . . . . . . . . . . . . . . . . . . . 723, 589 
Internally fired engine, E. Thomson . 723, 502, 723,503 
Ironing board, H. J. Hinderliter . . . . . . . . . .  72:1,527 
Jar closure, W. E. Brown . . . . . . . . . . . . . . . .  723,645 
Jars bottles, etc. , stopper for, C.  Jovignot 723, 467 
Jars: means for closing air tight, A. If. Wil-

son . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  . . .  723,508 
Kiln, furnace, etc. , J. Rouerts . . . . . . . . . .  723,310 
Kneading and mixing machine, E. F. W. 

Wieda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,568 
Knife cleaning means, C.  Heywood . . . . . .  723,463 
Lamp bulbs, etc . ,  packing for incandescent, 

R. Gair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 723, 522 
Lamp, carriage, E. M. Rosenuluth . . . . . . . . 723,488 
Lamp, colored signal, J. J. Sill . . . . . . . . . .  72:� , 4 1 4  
Lamp, electric beadlight, H. P. Wellman . .  723,766 
Lamp, hanging, C .  M. Pitel . . . . . . . . . . . . . .  72;�, 405 
Lamps, Edison screw switch holder for in-

candescent, O. Zielinski . . . . . . . . . . . . . . . 723,510 
Lapping machine,  R .  J.  Hill . . . . . . . . . . . . . .  723, 272 
Lathe, engine, J.  H. Montstream et a l .  • . .  723, 704 
Leveling staff, K .  Hein . . . . . . . . . . . . . . . . . .  72�,52 6  
Lever jack, W. Trewbella . . . . . . . . . . . . . . . . .  723, 558 
Lifting device, article, F.  G. Neumann . . . .  72a,296 
Liquid fuel furnace, A. Wengenroth . . . . . .  723 , 564 
Lock, C. W. Marr . . . . . . . . . . . . . . . . . . . . . . . 72:;, 5:l9 
Lock Ilnd latcb, combined, J.  Fisb . . . . . . . . .  723,376 
Loom, pile fabric, A. Turkington . • . • . . . . . .  728, 342 
Mail bundling device, G.  W. Hagan • • . . . .  723 , 381 
Malting apparatus, F. B. Giesler . . • • . . . .  72a, 266 
Massage appliance, T.  Schillherg • • . . . . . . . .  723, 735 
Matcb box, W. T. Wilson . . . . . . . . . . . . . . . .  723,798 
Measuring and conveying coal, etc. , appar-

atus for, B. Leslie . . . . . . . . . . . . . . . . . .  723, 688 
Measuring device, shoemaker's,  J. T. Brad-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,236 
Measuring electrical reSistance, apparatus 

for, R. W. Conant . . . . . . . . . . . . . . . . . . . .  72R,R69 
Meat holder, Shearer & Frank . . . . . . . . . . . .  72 3 ,412 
Mechanical movement, F.  L. & H. J.  Eber-

bardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,2fifi 
Medicated substances, holder for, H. Sachs . 723, 552 

Wearers of the Dr. Deimel Under­
garments do not worry about 
changeable weather. They are 
always comfortable and well pro­
tected . 

The Garments or Booklet telling about them 
at LeadJing De.alers Everywhere. 

The Deimel Linen Mesh Co • •  

491 Broadway, New York. 

Dueber- Hampden Solid 
Gold Watch Cases 

are not only handsomer and more dur­
able, but stronger and better than any 
alloy or combination of metals can be. 

··P'i=" ;-� . These are 
� the • Trade Marks 

7I«IJllATE-TO-THE'SECOND" 

f)aeher;B" 
3111JIIP IYatcnes 

are made in our factories, the most complete 
watch factories in the world . We make the 
entire watch, both movement and case, and 
guarantee them. 

t<..m 7(� 

Melting furnace, F. H. Danlels . . . . . . . . . .  723, 443 
Met

�������
1 ��� . . 

c
.
b

.
e

.�:��� . �������: . �' . .  �: 723,251 The Light R.unning YOST is easy to operate. 
Metals from ores, extracting, S. Trivick . .  72R,787 Its Beautiful Work is easy to read. Milk aerator, A. J.  Hood . . . . . . . . . . . . . . . .  723 , 389 
Milk powder, prodUCing, H. V. Dunham . .  723, 254 Our Unusual Catalogue is easy to understand. Mines, apparatus for changing winding 

ropes in,  A. Beipn . . . . . . . . . . . . . . . . . .  72R, 4R7 
Molding macbine, founder's, J. Reid, Jr . . . .  723, 548 
Molding machine, sand, F.  W. Hudson . . . . 723, 529 
1tfoney saving box or purse, G. Smith . . . . . .  723 , 4 1 5 
Moth trap, R. F. Dull . . . . . . . . . . . . . . . . . .  723, 446 
Mowing machine cutting device, J. W. 

Latimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,397 
Mowing machine windrowing attachment, J. 

F. Steward . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,41 8 
Music box stop mechanism, G. A. Brach-

bausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 3 , 578 
Musical instrument, automatic mechanical, 

G .  A. Brachbausen . . . . . . . . . . . . . . . • .  : 723, 235 
Nail, J. W. Estes . . . . . . . . . . . . . . . . . . . . . . . . .  723, 452 
Net, landing, G. Paley . . . . . . . . . . . . . . . . . . . .  723,484 
Nippers, W. J. Bayrer . . . . • . • . . . . . . . . . . .  723, 356 
Nut, Duryea & Wbite . . . . . . . . . . . . . . . . . . .  723,373 
Nut lock, K iSSinger & Coli . . • . . • • • . . . . . . .  723,395 
Nut lOCk, W. Stinson . . . . . . . . . . . . . . . . . . . .  723,41 9  
N u t  lock, C. L. Durhoraw . . . . . . . . . . . • . . . .  723, 590 
Oil cakes, apparatus for packing, A. W. 

French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ores, concentrating, H. F. Campbell. 723,362, 
Oven, baker' s ,  C.  Bosemer . . . . . . . . . . . . . .  . 
Oven, baker's, J. M. Fischer . . . . . . . . . . . . .  . 
Overweight register, J. Roller . . . . . . . . . . .  . 
Packing and transportation carrier, trunk, 

723,455 
723, 363 
723,233 
723, 664 
723, 733 

o r  the like, G. W. Peck . . . . . . . . . . . .  723, 784 
Packing device for drill rods, etc . ,  B. Sel-

fridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 3 ,740 
Packing, piston rod, G. P. Kline . . . . . . . .  723 , 681 
Pad. See Foot pad. 
Padlock,  J. Rocbe . . . . . . . . . . . . . . . .  723, 549, 723,550 
Padlock case, J. Roche . . . . . . . . . . . . . . . . . .  723,551 
Paper doll, K .  V. Betts . . . . . . . . . . . . . . . . . . 723,438 
Paper machine suction box, H. Fairbanks . .  723, 257 
Paper pall, E. B. Weston . . . . . . . . . . . . . . . .  723, 565 
Paper slitting machine, L. F. Fales . . . . . .  723, 375 
Paper stock engine knife spacer, Van Ry-

zin & Saecker . .  . . . . . . . . . . . . . . . . . .  . .  723, 763 
Passe partout frame, F. E. Maine . . • . . . . •  723 , 696 
Pen, fountain, Perks & Thacker . . . . . • . . . •  723,726 
Penholder, J. Knox . . . . . . . . . . . . . . • . . . . . . . .  723,283 
Pencil bolder, H. H. Weaver . . . . . . . . . . . .  723,765 
Penmanship chart, W. Thomson . . . . . . . . . .  723, 33� 
Petroleum and petroleum distillates, puri-

fying and desulfurizing crude, Colin & 
Amend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723, 368 

Plano, B .  K. Korik . . . . . . . . . . . . . . . . . . . . . . 72:l, 396 
Piano or similar instrument, S. W. Clark . . 723, 584 
Piano player' s  key striker, O.  F.  Hintz . . 723,274 
Pickles, making, W. A. Loder . . . . . . . . . . . .  723, 69S 
Picture frame, R. Benziger . . . . . . . . . . . . . .  723,577 
Picture frame, adjustable, C.  H. Strauss . .  723,497 
Pin shafts with heads of glass, machine 

for provldoing, T. W. Jungbecker . . . .  723, :192 
Pipe cleaner, J. Sincock . . . . . . . . . . . . . . . .  723,745 
Pipe coupling, C .  S. Jobnson . . . . • . . • . • . . .  72 3,675 
Pipe joint, expansion, H. J. Wessinger . . . •  723,347 
Pit scrap, apparatus for handling, F. E. 

Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,723 
Planter, potato, F. S. McWhorter . . . . . • • • • .  723,4S0 
Plow, H. D. Terrell . . . . . . . . . . . . . . . . . . .  723, 423 
Pneumatic dispatch receptacle, E. C. Gipe . .  723,457 
Pole and sbaft, G. A. Schenck . . . . . . . . . .  723,492 
Pole or sbaft, J. G. Lovejoy . . . . . . . . . . . .  723, 695 
Poultry fountain, S. E. Cog.well . . . . . . . .  72 3 , 651 
Power shears, combined split and bar cut-

ting, I .  Grimm . . . . . . . . . . . . . . . . . . . . 72�, 599 
Power transmitter, E. T. McKaig . . . . . . . 723,295 
Press after-preserving device, F. Wally . . . 723, 506 
Pressure gage, C. J. Manning . . . . . . . . . . . .  723, 61 6 
Printing device, automatic roll paper, G. 

H. Dworzek . . . . . . . . . . . . . . . . . . . . . . . . . .  723, 5 1 7  
Printing machine, color, G. Schneider . . . .  723, 736 
Printing merchants' advertising cards o n  

wrapping paper, device for, N. T.  Pool . 723,785 
Printing press cutting and punching mech-

anism, G .  H.  Pierce . . . . . . . . . . . . . . . . . . . 723,302 
Printing press feed controlling attachment, 

S. R. Kramer . . . . . . . . . . . . . . . . . . . . . . .  . 
Projectile, N. Densler . . . . . . . . . . . . . . . . . .  . 
Propplling mechanism, boat, J.  M. Story . .  
Prnning shears, J. H. Wiles . . . . . . . . . . . . .  . 
Pulley block, J. Z. Benedict . . . . . . . . . . . . .  . 
Pnlley, sash, P. Dosch . . . . . . . . . . . . . . . . . .  . 
Pump, W. A. Kerfoot . . . . . . . . . . . . . . . . . . .  . 
Pump, S. B. Leidy . . . . . . . . . . . . . . . . . . . . . .  . 

72R, 68R 
72� , 2 !9 
723, 3R:l 
723, 629 
723,2�1 
72:1,252 
72�,R94 
723, 686 

Pump for raising liquids by compresReo afr, 
C.  F. Simon . . . . . . . . . . . . . . . . . . 723, 74:1, 723 , 744 

Pumps, relief valve attachment for oil well, 
E. R. Graham . . . . . . . . . . . . . . • • • • • . . . . .  

Pumping apparatus, D. W. Jones • • . . . • . . . .  
Pnmping engine, E. Hill . . . . . . . • . . • • • • • . .  
Punching machine, W. H. Parker • • • • • . . •  
Purse locket, S. K .  Grover . . . . . . . • • • . • • . . .  
Pnz7.le. L. A.  Svenson . . . . . . . . . . . . . . . . .  . 
Ran honding- tool, R. H. Harrington . . . . . .  . 
Rail joint, J. C. W. Bischol'l' . . . . . . . . . . . . .  . 
Rail joint, G. L. Matheney . . . . . . . . . . . . .  . 
Rail joint nut lock, F. Chambordon . . . . . .  . 
Rail support , "-T. E. Jaques . . . . . . . . . . . . .  . 
Railway, electri C, H. Edwards . . . . . . . . .  . 

723. 408 
723, 676 
72R, 387 
723,722 
723, 601) 
72:1, 498 
72:1,270 
723,51 2 
723, 699 
723. 364 
72 3,28;) 
723,592 

Railway interchangeable turnout, D. E. 
Pepin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 , 300 

Railway, pleasure, J. T. Truitt . . . . . . . . . . 723, 559 
Railway rail fisb plate joint, W. F. Bossert 723, 439 
Railway rail joint, D. R. Pagp . . . . . . . . .  723,54:1 
Railway switch, electric, G .  W. Linder . .  723, 690 
Ranway tie, R. A. Huron . . . . . . . . . . . . . . . .  723, 674 
Railway wagon coupling, C.  Gebers . . . . . .  723,265 
Railways, means for operating the points 

ot overhead wires on electric, H. & C. 
W. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . .  723, 441 

Railway post anchor, W. Hammann . . . . . .  723, 669 
Reaping and mowing machine, P. W. Kenny 723,393 
Reeling macbine, G .  Slpp . . . . . . . . . . . . . . . . 723, 624 
Registers. See Cash registers. 

(Continued on page %50) 

Why not send jor the UNUSUAL CATALOG UE 
and lea,"", oj the BEAUTI FUL WORK done by 
the LIGHT R UNNING YOST 1 Sent jree. 

YOST WRITING MACHINE CO., 245 

H A N DS D I R T Y ? 
Gre-Solvent Instantly dissolves and removes 
machine �reaBe. paint and ink. Miles -.:t.head of 
soap. Harmless. · Anti.8P�ttc. By mail, prepaid, l ac. and 2�g;.i.::�g:�ellce

a
�W�tZ3.

e to dealers. 
THE U T I L ITY C O . ,  233 G ree nwich St. ,  New York. 

N E XT 
THE FIRST 

W E E K  

I to 8 H.  P., $80 to $220 
Have more good points, fewer 
pa.rts a.nd require less a.tten­
tion in operation $han any 
other. 

Lau nches. Valvea, Sp.ci.llill. 

C. L. Barker,  Norwalk, Ct. 

PUBLICATION 
O F  THE 

Plans of the Cup Defender " RELIANCE " 
WILL BE FOUND IN THE 

S P E C I A L  A U TO M O B I LE 
a n d  

YAC H T I N O  N U M B E R  
OF THE 

Scientific Arnerica.n 
NEXT WEEK 

TO BE ISSUED 
A P R I L  'f 'f NEXT WEEK 

Partial Table of Contents 
Launching of the " Shamrock III. " 
The New Measurement Rule of the New 

York Yacht Club, with diagrams. 

A Brief History of the "America" Cup 
Races, with Models of all the 
Yachts engaged. 

A description of the Home of the New 
York Yacht Club richly illustrated. 

The Largest Three Masted Racing 
Schooner Yacht. 

Some Recently Purchased Steam 
Yachts for American Millionaires. 

Designs and Descriptions of the latest 
types of Automobiles. 

Standard Machines for American 
Roads. 

Many points of interest to all users 
of automobiles and intending pur­
chasers thereof, 

TH IRTY-TWO PAGES AND A HANDSOME COVER I N  COLORS 
P R I C E  T E N  C E N TS 

Order in advance from your newsdealer or send to 
MUNN CO.. Publishers. 3&1 i}roadwav. New York 
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Scientific America� 
) Ht'g'il:ltt'l" fastclIcl', B . ll. Al'\'ll() . . . . . . . . . .  72a ,4��;� 

CRAMER H.t'si:-;tHllCI' box, �. ::i.  "'all's . . . . . . . . . . . . . .  7�;'. 7.s8 

lthP(���:: ,t �f��l�.1 t 1 J�t . ;;�t.t· \�'rt :tl.�ll�;::�ll�.t �� . 1:t : I � '�I .Sl' dt'- 72:: ,2lil 
Crown 

Plates are 
more rapid 

than any 
oth er plate in 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

Hiui-:'I";, hUttoll:-3, pte . ,  i l l h'l 'ehll l l g' l ' a h h '  top fOl' i l litial 0 1' illsig'lI ia, U. <. • • •  \e kl' I'W I l I l  
Hotary cuttct', J .  Etti llgt·l' . . . .  
Hotal',Y cngiIw, A. P. AIIUl' I'SOll . . . . • • . • • .  
H.utl.: I'y 1'llghw, Eo \V. COOP,Y • • • • • • •  
ltotaJ',)" t'ughw, l l .  '1' .  DUIlI i  . . . . . . . . . . . . .  . 
Hotury l'llginc, l'pv t'rsihlt · , ( ; .  A. L. Liml . .  
Hotury mutor, F. C .  \Yatsolt . . . . . . .  . 
Rotary stealll l!ll,!;im', '1'. llayh·y . . . • . . . . . .  
Roying frames, pte . ,  stopping mechauislll 

for, 'r. HClltlp,Y . . . • . . . • . . • • • • . • • • . . • .  
Rub uprOH for rub rolls, ll. 'V. 'ruttle . . .  . 
Rublwl' glove, semuless, .J. PfeilIpr . . . . . . .  . 
Saddle and driviug hox, spl'iilg, E. N. Slocum 
Safe, 'V. P. MeI\'l-'IIWl . . • . . . . . . . . . . .  
Saw clamp 01' visc, C .  R. \Yaltel' . . . . . . .  . 
Sa wmill set works, T. S. 'Vilkill . . . . . . .  . 
Sawing lumocr, J. C. Killam . . . . . . . . . . .  . 
Scale, COllll'Uti l lg, F . J. Buglt'n 
Scrap!'I', road, .J . D .  Oll'ott . . . . . .  . 
�l'l'f'w l'utti llg lllllChilll', spif adjusting', '1'. 

These pia tes scrp��\l(I��:r���J' ' �l: 
. 
kil;ti;·(;(i · t��i, ' i; . '  ·If. Uarr ity 

are Spal, v!'sst' l , E.  1'. Cookp . . . . . . . . . . . . . . .  . 
especially S(lul�!�el;\��� �lJ��:I\\I.I.

g I�ta�J��ell� j����t:I�!).!'.
s: 

adapted fOl Sl'Ulll t l' illlWl-'r, lJaek, C. B. Corwin . . . . . . .  . 
�rourists Sl'CU I' I' , oBion, 1. McCollister . . . . . . . . . . .  . 

using ��:��i���I
i
�I��hi;�I�

l
eh �lig �r: . .  I�I����l�� : : : : : .  

Hand- Sewing lUachine attachruellt holder, Jocken 

7�:�, :_m:� 
7�3,;H� 
7�a,:!�lj 
7:.!:�, :l-l:! 
72a,U56 
72:3 , 08U 
7�3,344 
723, 436 

723 , 576 ' 
723,505 
7:.!3, HOl 
723, 3�� 
7:.!a , 7 1 -4  
n3, 711!l 
723, 794 
723 ,469 
72:_;,659 
j�;; ,6l\J 
723, 40n 
7:!:.1 , 5�a 
7�:� , G 1 5  

72:.1 , 3 ] 5 
72a,58G 
7�;j , �IH 
72:;.�ti\) 
723, �78 

Cameras Se\\"t;g K����7'�'�Yb�I;li,; 
. 
c�;,tl:�lli,;g · ·1l;�Cb�;l� 

723 , 6U8 

ism, A. Stcward . . . . . . . . . . . . . . . . . . . . .  723,330 

G. CRAMER DRY PLATE CO. Sewing machhw h l' lli  foldel', A. Lauuscher 723,615 
Sewing machine loop takl'l ' , Diul & Dimolld 72:� , i)71 
Shade cnttcr, window, L. C. 'l'homllson . . . . .  72 3, 760 

Offices in 
ST. LOVIS. MO. 

New York : 32 East 10th Street 

Chicago : 1211 Masonic Temple 

San Francisco : 819 Market Street 

Shade nxtuL't-', window, T. J. Spt·IICPI' . . . . . .  723,7..jS 
Shade roll .. r bolde,·, adjustable. B. Cbabot 723, 583 
Shades and rollcl's, machine for reducing 

the width of window, J. A.  Bradford . .  723, 358 
Shaker or mixl'r, I" . L. \Villiams 723,796 
Sbaving glass. W .  B.  May . . . . . . . . . . . . . .  723,700 
Sheet metal cuttillg and shaping lllachine, 

G .  C. l\:loll r  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
:Sbl'll� slll'upuel, A. B. Emery . . . . . . . . . . .  . 

Th H h ( t N 8 �hillglp eal'l'ier, A. O. Bartlett . . . . . . . . . . .  . e ump rey re'(en 0 Shingle guid(l, A. Sivertson . . . . . . . . . . . . . . .  . . J .  :-;h\"Htl!'� . s�,���s� ':tc.: . s���e
. 
g
."."':mto

.
r 
. .  
f
.
o
.
r: 

723, 703 
723,256 
72;{, 229 
72J,746 

723, 7:n 
723,640 
723,321 
723,761 
723,259 
723, 5a:; 
72:;, :.;4t. 
72:3 , 5 1 1  

Facto ry 
Price 
o n l y  

Instantaneous Water Heater will �:g:�, l�:����l'i�o�iS
f
p
a
l�l;��,

lli
S��l'i��ll

S
& l�'���'�l;dt : heat a tubful Of water for your �igll, illoving, advertisillg, '1\ P.  Thompsoll . .  �tt!t:;ill;n�

O�e�r���s:��taf:�;� Signaling device, l'lectl'ic, \Y . Fraser . . .  . 
ready-dav or night Hot water Skirt supportt'r, V. J.  Killg . . . . . . . . . . . . .  . 
Btart� the' moment the match is Slate, C. H. 'l'olllpkins . . . . . . . . . .  . 
a
F
plied. Hei�ht 30 inches. Made Smoke consnmillg fUrllaCf', E. \V . Bcrry . . . .  

�a:;t�i��!�, ��y�:
l
��I�?

o
$�1); S

lllO
��;ldt'�:��::: ,�

l
: li�

s
J�'ckS�r:.v

a
�·���� . .  ���. 723,G31 

with nickel-plated Smootbing i rons, heat controller stund fot' 
: sbelf and bracket. electric, J. 1 .  Ayer . . . . . . . . . . . .  723, 632, 72:!, 633 

f
Soh

r
iPped

da
al
y'sY,Wtbr

e,.a
r? Soldering iron stand, electric, J.  1. AyeL· . .  72:J, O:{4 

Otbe� Heaters $1., Soldering macbine, can, J. G. Hou�soll . 723, �8� 

to $45, for either Sole rough rounding and ChUlllH'ling ma-
gas or gasoline. cbine, J . L. KiplIer . . . . . . . . . . . . . . . . . .  723, 468 
51J,(XX) in use. Speed mechani sm, reversible aHd vuriallle, 

Write to.day for J. Banwt'll . . . . . . . . . . . . . . . . . . . . . . . . . .  723, 228 .. �_,_, __ ,_�;.,,,_r' oUr beav.tiful book : ����Y'. st�P !��r�� d��i��� ' J� ' Ii.' ·U�l'c.ie·r����d +��:&�ij 
����

e
,�¥ft¥'E�

f a Spoon holder, H. Powles, SL· . . . . . . . . . . . . . .  723,72U 

H u m ph rey Mfg . & P l t g .  C o . ,  Dept . A , Kalamazo o ,  M ich .  s
pra

���:
, 
f��:l

ti
3� �.

r 
{V}��'f�

g 
. �����' . .  �l�)�).a.r� 72 3,770 

A limited number of 
�le, ·trlC Runahouts 
and !-;tanhopes made 
up of standard parts 
7�gi��:�s ;ho:

a
r�':;. 

utatioo is unque8� 
tioned, offere1 at 
g r e a t l y  r e d u c e d  
prices t o  close an 
estate. 
D. W. S O W ERS,  

B u ffalo ,  N .  Y. -------------------

Th"Auto=Sparker 
lioes aWRY entirely w i t h  all  starting and 
fUllning batteries, their annO\'ance :lnd I:xpem;e. No bdt-Ilo switdl-no bat­
t",rie�. Can he attached to any engine 
n o w  using' batteries. Ful l y  guaraotet:dj 
w rite for descriptivlt. catalog. 

Stairway or elevator, moving spiral, L. G .  
Souder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723, 325 

Statioll indicator, E. G. Scbwarz . . . . . . . . . .  723,739 
Steam coils, etc . ,  detachalJle leg for, G. W. 

De Staebler . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 , 655 
Steam generator, E. Thomine . . . . . . . . . . . .  723,337 
Steam pressure engine, W. E. J. Vavasour 723, G28 
Steam trap, J. T. Lindstrom . . . . . . . . . . . . . .  72a,691 
Stef'l, manufacture of, H. G. C . Thofellrn . .  72a,501 
Steel, producing, P. Eycrmanll . . . . . . . . . . . .  72a, 594 
Stick adapted for self defl'nse, W. Frail . . . .  72:1 ,260 
Still, C .  H. McCormick . . . . . . . . . . . . . . . . . .  72il , 709 
Stocking, L. C. Calkins . . . . . . . . . . . . . . . . . .  723, 361 
Stopper. See Bottie stopper. 
Storage battery, E. A. Sperry . . . . . . 723,327, 
Storage battery, J. B. Entz . . . . . . . . . . . . .  . 
Stove, oil, O. Thacher . . . . . . . . . . . . . . . . .  . 
Straw conveyer, H. J. Talmage . . . . . . . . . .  . 
Strength testing device, J. Maitland . . . . . . .  . 
Sulfuric anhydrid, apparatus fot' making, W. 

C. 11�t'l'gusoll . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sulfuric 3nhydrid, making, W. C. l��erguson . 
SupportE"l', M. Van Duyn . . . . . . . . . . . . . . .  . 
Supporting and locking device, J. B. John-

723 . a28 
723,4Gl 
72:3,��� 72.3, . )  ... ) 
72:1 , 291 
723, 595 
72:1 , 59(; 
723, 560 

SOli • • • • . • • . . • . . . . . . . . . . . . • • • • • • • • . • . . •  723, 466 
Switchboard, sectional plt'ct!'ical, '1'. W. Jar-

Motsi n g e r  Device M fg .  C o . ,  dine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ��1:g�� 
14 Main St . •  Pendleton. Ind. ���infeif ��f�:.r�.j�c�\.s�� �. ��t��I���

n 
. .  : : : :  723,287 

Gasoline ,Motors 
For AUTOnOBILES 

and LAUNCH ES 

Van make prompt delivery Cata­
logue on appl ication 

LACKAW A N N A  M O T O R  C O M PANY 
1448 to 1j52 Niagara St. 

BUFFALO, N. Y. YJ( lHE(LlPPER(UP 
rr Its triangular shape prevents 
entangling ami giV

. 

es thTee times 
tbe capfteity of any otber Clip for 
attaching papers together. 

Best &: Cheapest. At! Stammers. 

C L I P PER iUFG. C O . ,  
N e w  York, 

BRASS OR STEEL. U. S. A. 
For free samples and information write to 'US. 

ELECTRICAL APPARATUS REPRE­
���i��m�Ysh

C
O�i��

n
::l�n;:�U�l
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tricn1 apparatus in ora wings. A labor 8avin� paper. 
Contained in SUPPPE'IENT 1 1 06. Price 10 cents. 
For sale by Munn & Co. and all cewsdealers. 

Teaching telegraphy, educational device for, 
Newman & Young . . . . . . . . . . . . . . . . . . .  . 

Telegraph key, W. E. Duncan . . . . . . . . . . .  . 
Telephone 'attachment, J. P. Reidinger . . . .  . 
Telephone receiver adjustable support, F. 

J. Beckel' . . . . . . . . . . . . . . . . . . . . . .  . 
Telephone receivl'r holder, S. Konigstein . .  
Telephone receiver support, D. �V .  Shick . .  
Telephone toll reg-istp)" G. A. Long . . . . .  . 
Telephonic apparatus, ' C. G. Burke, reissue, 
'l'emperatul'e regulating apparatus, 'V. P. 

72:), 7 1 6  
72:l. 25a 
72 3, 309 
723, 63{) 
723, 471 
723.HZ 
723, 694 

1 2 , 1 03 
Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72�. 728 

Tender and tank locomotive, K .  Golsdorf . . .  723, 606 
Therapeutic bIanl;:et, electric thcrmal, W. 

E. Williams . . . . . . . . . . . . . . . . . .  723,797 
Thermom('ter case, A. A:ooh(�nberger . . . . . .  723, ;)G5 
Thill coupling, A. H. \Vorl'l�st . . . . . . . . . .  72;{ , 5 t 1!) 
Thread cutter and t iel', J. B. Underwood . .  723, 627 
Threshing machine, .J. B. McCutcheon, 

723 ,711 to 72a , 7 1 3  
Tire armor, pn('umatic, H. Parsons . . . . . .  723, 2D9 
Tire fastener. G. E. Rumrill . . . . . . . . . . . .  72:3 , :l1 (; 
Tire, vebicle, W. Clapp . . . . . . . . . . . . . . . . . .  72 il , 3G6 
Tobacco smoking pipe, I" . Holland . . . . . . . . .  723. 672 
'1'001, compound, L. Vick . . . . . . . . . . . . . . . . . .  723, 7tH 
Tool holder, D. E. Norris . . . . . . . . . . . . . . . . .  72:l , 71� 
Toy, H. Metzger . . . . . . . . . . . . . .  : . . . . . . . . . .  72:l ,2n 
Toy, A. Strenitz . . . . . . . . . . . . . . . . . . . . . . . . . 723 , 42 1  
Toy, A. L. Stone . . . . . . . . . . . . . . . . . . . . . . . . .  72:�, 557 
Toy gun, M. Anthony . . . . . . . . . . . . . . . . . . .  72a, 227 
Toy gun, E. Hazlebllrst . . . . . . . . . . . . . . . . . . .  723, 603 
Transit, L. H. Abhee . . . . . . . . . . . . . . . . . . . . .  72:1, :li\l 
Transom lifter, O. N. Eaton . . . . . . . . . . . . . . .  72;-� , 447 
Transom lifter, H. Osborne . . . . . . . . . . . . .  72:l ,48� 
Trolley, Bryant & �icGaw . . . . . . . . . . . . . . .  72:l, G·t6 
Trolley reverser, F. H. Burnham . . . . . . . .  , . 72 a ,a60 

IT'� A HOU� EHOLD N' �C�lSSITY Trolley wbeel, N. T. Hazell . . . . . . . . . . . . . .  72:1, :185 
� J � fJ ����::�:, o��' s�irt

L
����et': 

. F� . H: 'C�\�:l�s ' : : : :  +��:g�i ��;n h:�!t���ii;
e
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a��!T 3:i��?g: , T�'UCk bolster and bolster frame, cal', G. G. 
water supply. All germs are eaElily I Floyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
eliminated by the simple use of a TrUCk, ca.l', E. ,V. SurnlD�l's . . . . . . . . . .  . 

Tt'uck, rat}way, 'VoltI' & Lipschutz . . . . . . .  . 
BERKEFELD FILTER Tube expand,, \". �'. Lamplougb . . . . . . . . . . . .  . 

tile water passin'; tbroullh Infusori al Tug, tbill, W. A. Crist . . . . . . . . . . . . . . . . .  . 
Earth wbich retaina all germs and every Tunnel constrllctlOn, J. W. Reno . . . . . . . . 
atom of solid matter. (jirculars free. T,\·pp. holder, H. S. Folger . . . . . . . . . . . . .  . 

BERKEFELD FILTER CO 
Type writing machine, J. D . White . . .  . 

N Y k Valvp., E. Dcruntz . . . . . . . . . . . . . . . . . . . . .  . ew or . Valve and brake systelD, chf'ck, P. Whiting 
iiii." .... ���ri�.ii! .. �iIi .. �i! ••• Valv-e, cylinder, P . \Vhiting . . . . . . . . . . . . 

Valve, dry pipe, C. B. GalTett . . . . . . . . .  . 

72�,521 
72:1 . 755 
723,430 
723 , 685 
723.240 
723, :;n7 
723, 005 
723, 507 
723 . 445 
72� , 7 m  
72:1, 7(;8 
723,204 

Valve for hot water systems, check, J. J. 
Lawler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72�,286 

Valve for tank CRl'S, etc. , discharge, C . O. 
Rowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723, 409 

Valve, supply, E. A. Marsh . . . . . . . . . . . . . .  72:1, 698 
Valve, tbrottle, K. Rusbtoll . . . . . . . . . . . . . .  723. 734 
Valve, water cooled, C. P. B.vrn�s . . . . . .  72�, 582 
Vapor burner reservoir, \V. Mitchell . . . . . . 723, 780 
Vaults, internal mold for hnrial, T. R. Milli-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,477 
Vehicle power transmitting mechanism, 

motor, R. Symmonds, Jr . . . . . . . . . . . . . .  . 
VehIcle running gear, Ie. L. Farris . . . . . . .  . 
Vehicle top. J. H. Spragu� . . . . . . . . . . . . .  . 
Vf'ndIng machine, W. 'V('hhf'1' . . . . . . . . . .  . 
Vending machine coin drawer, C. L. Hurd . .  
Voting machine, J. Boma . . . . . . . . . . . . . . .  . 
�'ag'on body, J. P. Johnson . . . . . . . . . . .  . 
Walls, winrl hox for bridge, E . •  J.  Gordon . .  
Washing machine, 1\1. 'L. Stoddard . . . . .  . l Washing machinp, C. P. Lancaster . . . . .  . 
"" ashlng machinp, A .  A. Casler . . . . . . .  . 
'Yuter closet, H. O. Krakow . . . . . . . . . . .  . 

(Conti .... Ud on page 251) 

723. 758 
72:l , 5 1 H  
72�. 7-19 
72:1 . H4n 
72�.776 
72:� , :�57 
72:I. :1nl 
72�, tl!l7 
72a. 420 
72:l, 5'17 
72 � . fl I S  
723, 6 1 2  

There are some 
Life Insurance 

Free from All 
Speculative 

�ea.tu res. Eye Openers 
in Accident Insurance Policies 

Just placed on the market by 

The 
Travelers Insurance 

Company 
They are something new, and there is 

nothing now offered that can touch them in 
LIBERALITY,  i ll  INCREASED BENEFITS, in 

And the same old security grown larger, 
that makes TH E TRAVELERS' contracts 
the most widely popular among .solid busi. 
ness and professional men, is behind them .. 

�� i 1��I�!�� pe����: 
IT will not blow or jar out. 
1 '1' gives a clear, white light. 
I,}' is like an engine head­

light. 
1 '1' throws the ligbt straight 

ahead from 200 to 300 ft. 
I T burns kerosene, 

Send for bo?k ( free) . 

R. E. D I ETZ CO .• 60 Laight Street.  New York.  
l'tfention this paper and get special discount. 

&.. .......... -ESTA B L I S H E D  1 840 .-"..,., ........... ..,. • 

�- " 
IRBne 

Co CJr.s &- Cuffs. 
Made of fine cloth, exactly resembling fashio.na.hle 
linen goorls. 10 collars or l) pa.irs cnff�. 25c . ( n" ntm I 30(� . ]  

No Laundry Work. When lolled Discard. 
Reversible C ollar Co . , Dept. 3. Roston, Mass. 

COLD GALVANIZING 

B O A T  

Write u s  for detail", 

S C R E W 
L AT H E  

For foot or power as 
wanted . Has power 
cross feed anrt com­
pound rest. A �trict1y 
high grade. modern 
tool. Ask us for print­
ed matter. 

B U I L D I N e  SYST E M  � To build r.his boat re· 
, . •  - ' - , . '. fie ��

i
f�� �fO pl�e o�r 

o
�:: 

,:,r,' 
, 

, _ .", w.,:; , " � � press, $4.50 in hard-
23 ft. Long. � ft�Bea;;';."� :��� �fdo��l�r�' t::t� terns. We sell Row Boat Patterns for $3. Our Printed 

Patterns are actual size of euch piece and illch ... de a complete set of working i 1 l ust.rations and instructIOns by which anyone can build a Launch 01' Row Boat for one-tenth the factory price. We build completed boats and knock-down frames. Pal'ticulars address 
B R O O KS BOAT M F G .  CO .. Ltd . .  Bay City,  M ich . 

88,-e all the Spelter consumed in galvanizing b y  the hot prO<'ess 
by using our Patent Cold Gal vllnizing Process, as the amount of spelter 
lost as dros..� in the hot process 1[ used ill our pl'ocess will give sufficient 
protection to any kind of work to ll1ake it rust·proof evell against salt 

all' and sea watpr. Our Patent Process is now in use al l O\'er the country. Our licensees include U. S. ('}o"'ernment, The S tundard 011 
(;'0., lIerreshoft' Boai Ulltldlng Co., Townsend & ]towney, Armour Paeklng Co. Licenses granted on royalty basiS. 
Sample and custom work done at onr factory, 108· 1 1 0  W. 1 1 th St. Main Office, 348 Br03dway. U. S. ELECTUO.GALVANIZING CO. 
-------------------- ---------------------------------------
GAS ENGINE 

16NITERS 
LATEST T Y P E .  B E S T  M A D E .  

For !\'larine, Automobile o r  Stationary 
Engin l::s. Fully (�t:anmteed. 

Write for Circu lar. 
The Cnl'U81e & Finch Co., 

233 E. Clifton Ave .. Cincinnati. Ohio 

WE L L DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for driJIing either deep or 
shallow wells in any k ina of soil or rock. MOUnted 
on wbeels or on sills. With engines or norse }Jowers. 
Strong, simple and durable. Any mechanic ca� 
operate them easily. Send for catalog. 

WILLIAIUS BROS., Ithaca, N. Yo 

�� Squabs Pay Beat 
'" Hens 

I[. . I �asier, !leed . att.e�tton only part of tIme, brmg bIg prICes. Raised in one 
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BOO KL ET und learn this immensely 
...." rich home industry, 

Plymouth Rock Sq uab Co .. 1 4  Fri e n d  St . ,  Bosto n ,  Mass. 

. . .  Upright Drills . . .  
F���ci�

e
t�si

i
��·ilfrg':��/���k r��2-��� 

Back Geared. Self �'eed Drill .  Send for 
Catalo,zue and Prices. I W. F. & J O H N  BA RNES C ( ) .  

(Established IBiZ) 
1999 Ruby St., Rockford. III.  ' 

I NS IST ON HAV ING THE . . . . .  

HERCULES 
F L O ATS 

'I'here are no others 
"Just as good." 

Our book will tell you why. 
HERCULES FLOAT WORKS, 

Box -372, 
Springfield , Mass. 

STREN GTJI & ECONOMY are 
eVIdenced in the entire construction of the 

OLDS G�:c� P�::�
i����(re r;���llIe 

tetials most suited to il!� 
work regardless of expense, 
consequently true e('onOlll\ 
is certaiu Itnd long wear is 
assur(;d. Stationary Ell· 

r��fn�!� �n�' f2 t';
.
tabl� 

Cat. gives full particulars. 

OIdl' :Motor Works, 
216 River S t . ,  LANSING, !\-IICH. 

S A LES M EN 4�!�:�S BIG WAGES rf!�� 
. 

Blue FJ ame, Wickless, 
Fuel Oil Stove for cook. 

...:=-� ,,-S::/;.:;. \ �//=-:..- �-: 
�\· -'" E _ 

WOD':J��r:leatf��·eD�'_:.':: 
I " 

,� � - ",,,, �� 
- �""'''''' -'-'-''---�-

Enormous demand. Ev­
erybody buys. Hie Seller. 
Gen�rate8 its own luel gas from kerosene 011. A spoon. ful o!l makes hogshead fuel g89. Oheapest safest fuel. No dIrt. ashes or big coal bills. All sizes. Prices S8 up. Write for 8Declal offer, new plan. Vatalo&,ue Free. WORLD MFG. CO . , 6236Worldaldg., C INCINNATI. O. 

Some paints dry dead ; others are 10 
dead dry they crack or chalk off • 

Pafton's 
SUN.PROOF 

Paint 
lives with a lustre. Guaranteed. to 
wear for five years. 
PITTSBURGH PLATK GLASS Co., General Distributers, 

Send for Book of Paint Kllowl-!dge aud Advice (free) to 
PAINT CO. , 221 Lake St.,  M.ilwaukee, 

ELEVATI NG  - CONVEY I NG  'b � � " � �c.o .o .. � � 
Coal M i n i n g  M aC h i nes 

E LECTRIC M I N E  LOCOMOTIVES 
POW E R  COAL D R I L LS 

COAL H A N O L I N G  MACH I N ERY 

POWER T R A N S M I S S I O N  MACH 'Y • � �<S" ����."� 0., 
COAL WASH I NG  MACH I NERY � � o(>� '1'<,,; "c.o", 

© 1903 SCIENTIFIC AMERICAN, INC.



Scientific American 

E LECTR I CAL E N G I N E E R I N G  
TAU GHT B Y  MA IL .  

Write for our Free Illustrated Book. 
.. CA N I BECOM E AN ELEC­

TRICAL ENGINEER ? "  
\\'e tt-3.ch Elect1"i(�3.1 En O"ineerin)!:, Electnc Lighti ng', 

Electric Ral !W3.YS, l\Iechani%al Engine ermg, Steam Engi­
nee ring, l\Ieehanieal Drawing, at �'our home by m al l . 
Institute i n dorsed bv Thos. A. Edison and others. 
ELECT IUCAI" 'EN GINEER IN STITUTE, 

Dept. A. 240.242 W. 2Sd St. N ew York. 

LE ARN PROOFREAPING. If you pO!lseSII a hiT education , why not utll lze It at � ge�teel 
and uncrowded profession lJay ing $ 1 5  to $:�5 wpekly ? SU,-!atlODs nlwa\'!'l  obtainable. We are the original i nstructors by mal\. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 

Mathematicians ",ranted 
The profe�sion of actuarysui p offers a splendid field 

for tbose possessing mathematical ability. as positions 

�YatPl' pleva tol' , F.  B.  Van CII';lvP 
'Vater g<lge, self rceording, n.  C.  Patton . 
"\Veaner, calf, G . '  C. Birmiug-ham . . . . . . . . .  . 
"'f'1l� or like purposes, H PPfl l'a tllJo; for ori l l -

i n g ,  G· .  H .  Spanhling , . . . . . . . . . . . . . . . 
·WIlPel. Spp T rollf'j' wheel. 
'Villamill,  .J. J .  Middlesworth . . . . . . . . . . .  . 
""'indmill governor, P. I. Storvi k . . . . . . . . 
"!indow, P. O. JIuItmark . . . . . . . . . . . . . . .  . 
"Tire cloth holder, Keirn & Pra tber . . . . . .  . 
"'irp stretcher, Cox & Southerland . . . . .  . 
'Vood bending press, F. H. Bancroft . .. . . .  . 
'Yood carving machine, L. S.  H. CharrIer . .  

DESIGNS. 
Buckle or brooch plat£',  J.  Catlow 
�"urniture pam-l or upright, J. Kl'pplpl' . . . .  
Fla"nitUl'e support or hrHckf't ,  .J. h..eppler . .  
Fnl'nitnt'f· upright. or �Ull}lOrt, .J. Keppler 
Platp o r  similal' a rtich', C . •  J .  Ahrpnft'ldt 
SpOOll , SOllvPllir,  P. A.  H a uerl . . . . . . . . . . .  . 

T RADE MARKS. 

72:� , 427 
72;�, 725 
72:{, t):{7 

72:1. 20:) 
72:�. R:;2 
723, 5:W 
72;� , n7 S  Z7:1 .��:l j 2.�,  ') I .� 
72:� , 7 7 �  

36.248 
:·W, 2;):': 
:J6,2[)1 
:W,2;)2 
;)(S, 2f)t ) 
:]6,24!l  

command $4,000 a year and over. Our.course 1 S. �repared Antiseptic pl'Ppal'ations, Larimore & Co . .  :�9,97!) 
by l eading actuaries and ls under t h eIr superVlslOn. ' Bi('yc1es, trlQ cIes, allli parts then'of, Au-

A d dress I rOl a  Automatic �la('hilH'r.) Co . . . . . . . . . . . :�9, 990 
HOME CORRESPONDENCE SCHOOL I Biscuits alHI cakes, Huntl .. y & paIIllt'rs;l9,H71 . 

:l
H. !J7� 

4 1 6  Walnut St. ,  Philadelphia, Pa. BitU�:�ltO�!�rs 
co

(�tos
.
i��(:l� . �).

r 
. . �(:�.

p
.�t.' . .  :�'��·�·(:l.l :19,970 -._-

I Boots and shoes, leathpl' ,  Utz & Dullll . . . •  3U, !)[)S 
A UNIVE RSAL Butter receptaclps, F.  W . Wateridge . . . .  :]9, 986 
PO C KET MEASURE . Buttons, certain namell. Vnitell Buttol1 Co. :l!J,?�� 

. Carpets and rugs, Kent-Costlkyan . . . . . . . . . �H, .)U j The only practlcal all around measure Chemical 8ubstmH'Ps, cPl'tain named, �ociete !:���I
ad:s s����:��e;g�,

ve�i�p��r
k���� (:�].i�iqne dps U sillPs dl! I�h(:nf> Anet. 

. . "" a rule ror it is a rel'olvinq 1''Ul,e. A time, (d � hal'd, P. Monnpt & .Cal'tH�1 . . . . . . .  ; :19 , 97 . 
brain and money saver. Absol utelv ac- Cleansmg lH'pparation , CPl'talll lUIlll { 'd,  1\1. H .  
curate M easures any di�tance ( an be . l\..nob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,fl74 
�et to ;'zero" at wil l .  Any one can use it . Coft'(�p, "'hitman G rocery Co. . . . . . . :.m,mln 
H iJ:!hest endorsements. If not at your Coffee ,  coffee surrogate, ami coffp(, addl-
dealers send �o us direct. Circular free. tions, O.  E. Weber . . . . . . . . . .  " . . . . . . . . .  :m,n70 

S T E C K E N R E ITER MFG. CO . .  CorRds • .  r .  Siegel & Co . . . . . . . . . . . . . . . . . . . . .  :m. !)[)n 
96 L A KE STREET, CHICAGO. Cotton piece goods,  C.  Sehmitz 

:�n�G2 
C�J

t; :39,UG4 
A N  ENGIN EER' !'1 LI BRARY. 

An absolute EncycJOpredia for Engin�e�s or for Steam 
U 8er�, Blectricians, Firemen and Mach mlsts, 1S the 

HANDBOOK ON . ENGINEERING. 
By HENRY C. 'l1UI.,LEY. 

'l'blrd edit ion, enlarg-ed and rev�sed, 5,000 copies, l!0w 
ready. ' Sent anywhere on . recelpt ot prICe? $3,50-
money back if dissatisfied. 9[10 pages. 400 fine Illustra­
tions, Thoroughly reli!1ble and practical. Handsomely 
bound in leather and U'llt. Pocket·book form. 

n. C. TrLLEY & CO .• 
1060 "\\' atnwrtght Bldg., St. I�o u l"" Mo., U. S. A. 

Enampl('d ware, honsphold utpllsils of, �lH n -
n i n g ,  Bowmall & ('0. . . . . . . . . . . .  :�9, n8;j 

Filtf,'rs, portahle and stutionar;\', Cpllel' Filter _ 'Yerke G. }'L B. II. . . . . . . . . . . . . . . . . .  :.m, 9H8 
Foo��:) . 

s:��� . .  
a
.
I�� . .  I).O.I�I.t�·�,: . .  I��T . . ��(��� . . l�(:(�� :'U),H7:; 

Glovps, certain nam('d, 1'. (,pu tpmt'ri & Co. 
: �n,  f)ll4, 2fl ,9[)[) 

I roning maehhws, ('ollar and cuff, Nplsoll & 
Kreuter . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  :�9,mm 

Kitchpll utensils made of por(,plaill or chilla-
ware, R .  l'rugier pt Cip . . . . . . . . . . . . . 3U, 9H-l 

l\falt spirit, Booth ' s  Distillery . . . . . . . . . . . . .  ;,m, !H;''-; 
�led�tls, pins, ancI badges, Chus. },l. Hobbh} ::;; 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,951 S d f It I D �If>dieine certaiu Hamed proprietary, J. �Iof-en or 0 ly fet
· 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l9, !JH2 - U �Ietlil polishes. Geddps & Harklproa<l . . . . . . :1!J, D75 
Oil cloths, certaiIl named, Standard Table 

You'll find it always convenient to Oil Cloth Co. . . . . . . . . . . . . . . . . . .  8H, H65, 3H,966 
have as a useful ar.d instructive book Pens, Estel'hrook �tp{'l Ppn Manufactul'iug 
M o ntgo m e ry & CO . ' s  Tool Cata l o g u e  Phal�;��c�l;ti��i " i);.(·)(i{l�.t� . ·�(;�lP·o·s�.�i . ;)1: '  . �i�ii� an,9GO 

The new edition has 704 pages and is e.rlie aeid and ueetic acid, Societp Chim-
copiously illustrated. Pocket size 6�x i(ltW <Ip s  lishH's d u  RholH' Anet. � ins. Sent by mail for 25c. Oilliar<I, P. Monnet & CartiP1' . . . . . . . . . . 39,978 

MON TGOMERY & CO., , Razors and razol' bladps, safpty, KalUpf(� 
1 05 Fulton St. , New "York City. Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :J9 , 983 

���������������������a '?J''7'7'''''''''''''''''7'7'7'7''''7'7'7'7��'''7''''�� ttl O I L--S M E L  T E R - - M I N E S \tI � Dividend-Paving Mining. Oil and � lK Sm.elter Stocks. Listed and � � Vnllsted. our Specialty. � 

I� DOUGLAS, LACEY & CO. ! 
Bankers & Brokers, Fiscal Agents, \If Mem bers N. Y. Consolidated Stock Exchange. � 

/I) 66 B R OAD WAY & 1 7  NEW ST . • N E W  Y O R K .  iii' 
'" . �kl�t8 gtvlIlg our succes>. sftll plan for realizing the large ! � 1 1Jtterellt and protltllt .of l egitimate llIi lling, oil and � ,"'i!lltl ! let ill vestment!;, sub. blanks, flll l . P:ll'tklll :tl'S' etc" t'ient \ti 

free on nppl1('stlon. 
..11) .E!EleeElEleEElE!E!E!ElE!E!El�E!E!E!ElE!�' 

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

A Iso for Bromi de Enlar.;ing, Copying, Photo-Engraving. 
Intensel y bri llinnt, very portab l e, burn8 kerosene, costE< 
1 cent per h our. Send for copy }i�Tankl.in Institute award 
and l i sts of Stereopticons, .MOVIng PICtures and Slides. 

WILLIAM"", B R O W N  & EARLE, 
Dept. 6, 9 1 8  Chestnut St ..  Philadelphia. 

RpmNiies for certain named d i seases, Iodol 
J\ledicine Co. . . . . . .  ' . . .  , . . . . . . . . . . . . . . .  :39, 980 

Hhpptings and drills, cotton , K. IWHbara . . .  an,9G1 
Hhot's, If"ather, A .  Jones . . . . . . . . . . . . . . . . . .  :m, tl57 
Xkirt fastener and supporter, combhwd, DillS�  

mort> N oVP Ity Co. . . . . . . . . . . . . . . . . . . . .  39, 952 
Stoves, heating and cooking, Joliet Stove 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :l9. 9R7 
Thrpad yarIl, Elizaheth �Iill Co. . . . . . . . . . . .  an,HG9 
Tonics, Nf>rve, Ppl'U Chl-Cone Co.  . . . . . . . . . .  an,9H1 
Velvets, silk, Salt · s  Textile Mfg. Co. . . . . .  39, 9GO 

LABELS. 
"Bay Rum , "  for bay rum , Randolpb Box 

and Lahel Co. . . . . . . . . . . . . . . . . . 
" Buckp.ye Carpet rl�acks, " for earpet taeks, 

l ronton Tack ( '0.  . .  . . . . . . . . . . . . . . . .  . . 
'Columhia Phollograph Co. Columhia Rp(,­

ord , "  for sounding reeonis, Columbia 
Phonograph Co. . . . . . . . . . . . . . . . . . . . . . . 

"Dr. Mill 's  Asthma Powder, " for a m{�tlicillP, 
L. G .  B .  Erb . . . . . . . . . . . . . .  " . . . . . .  " . .  . 

"Bagle Brand Hand K n i t  Socks, " for hosh'IT , 
Adler & Company . . . . . . . . . . . . . . . . . . . . .  . 

" ��ine Selpction Vanilla Compound, " for 
yanilla compound,  �'.  E .  Bophneke . . . . .  

• ' Ji"'loral Cologne , "  for toilet wat<�r, RHll-
dolph Box and Lahel Co. . . . . . . . .  " . . " 

"Florida ",Yater, " for toilpt ,,,atpr, Ran-
dolph Box and Lahel Co . . . . . . . . . . . . . .  . 

" I-lair Tonic and Dandruff Ctl re , "  for hail' 
tonic and dandruff cure, Randolph Rox 
and Label Co.  . . . . . . . . . . . . . . . . . . . . . . . 

" Hand Made Hosiery, " for hORj("ry, Adlpl' & 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Honeysuckle , "  for leaf lard, "Tpstl'rn Pack-
ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" I I  Re Dei Tahacchi, "  for tohacco, G. B .  
Lobravico . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Mme. Baldwin ' s  I m perial Hair Rpstora­
tivp, " for a hail' restorativl', 1\L M. 
Bald,vin . . . . . . . . . . . . . . . . . . . . . . . .  . 

" 'Nerveritis, " for a medicine, S. E. Cook . . .  
" N  0 More Sore Racks, " for animal pads, 

American Interlaced Horse Collar Co . .  
" Ralston Baking Powupr, " for Rakillg 

PO\vder, Ralston Purina Co. . . .  " . . " . . . 
" Security Matches , "  for m atches, L.  Hilfer 
"The Cigar fot' thp People Chicago Bal'hers 

Protectivp Union , "  for cigars, Chicago 

Hvfo�:[b�·�t!������iV;or 
U:�:i��t 

·
,�,�·

t��· : · 'R��� 
dolph Box and La hel Co. . . . . . . . . . . . . .  . 

"Vio1et .Watj?r, " for toilet watpl', Randolph 
Rox ; and · Lahel Co. . . . . . . . . . . . . . . . . . . .  . 

"White $\"an , "  for wall plaster, G a rden City 
Sand " Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PRINTS. 

9, 82:� 

9 . H27 

9. 829 

9 . R2 1  

9 . s:m 

9 .828 
n , H2U 
!l . 82;' 
9, 8:W 
9 . 840 

9. 8�S 
9 , S:n 
9 . 8:;2 

B , H41 

"A Word to You Young Man , "  for fnrniturf', 
M. Goldenberg . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C iGrafin U hfll'IDut, , ,- for lager heel', A. von Cob-

" Ho�U���:� . ' " ' f�l; '
t
'�l;]

'
(

: '
s

'
a

'
l��(�: (� .. 'Si'n'gl��' & '  C�): 

"�It'lrosf" Pate , "  for :Mplrost' Patp, Libby, 
�IcN�iIl & Libby . . . . . . . . . . . . . . . . . . . . . .  . 

"Nif'stlip ' g  Compound Syrup of 1'a1',  HOlWY, 
Rllm & "Tild Cherf;\� Old Time Plantation 
RPIDPdy , "  for a mediciuf', W .  Nit'stlin . . . .  

62!·l 

T h e  M E D A R T  
BOAT BU I LD ING 
M AT E R I A LS 

brill).:" hO:l.t t"1ll1s\'rudioll wi thin the 
J"1l.11;.<"e of .... lJlat.enrH, at a SlH'lli eost. 

i�ATE���OL� 
ICE AND WATER SEPARATE 

No Germs. Insects. Rust or Dirt Yarhts. [,allnrhes. Row Boals. 
!!!!!!�!!!!!!L.:!'--',-,,-"""" :-;etld st U l l I '  t01 ( Itl 1og". I t\.. WRITE FOR PAl\J PHLET " D. "  A F R E D  M E DART . 3 5 4 5  DeKa l b���� I �PERT G LASS CO.,  2 7 7  B'dway, New York L..J 

How�rd Two and Four Cycle 

I 
Van Nonnan M���NE Universal Bench Lathes 

AUTO M OBILE WIth i me of attuchment s 

. i 
M OTO RS :;i��d��Fe�t[;;� a���p

�i���1. 
for screw cuttll1g, mllhng, 

I 'Vrite for Cat. mental work, etc. 
G rant Ferr is  C o .  S e n  <I f o r  catalog. 

Troy. N. Y. Wal�h»�T.I�!l�� lr�! •. co. ,  -----------------------------

Mq.!!,A8� •• �.��KI�H,,�;�!�T � 
Made in ail :o.izes to stand any desired ,f'- = 

� 

pressure. ;;= 
M o ran F l e x i b l e Steam J o i nt Co .. I n c · d .  

149 3 d  East S t  . •  LOT"1"YIJ,J,E. K
_
Y
_

. ______ _ 

Wire Cloth, Wire Lath, 
Electrica.lly .. Welded 
Wire Fa.brics 
and Perforated Metal JlI�J! 

l\"lanufadured by 
C L I N TO N  W I R E  CLOTH C O M PA N Y .  C L I N T O N .  MASS. 

BOSTON NEW YORK CHICAGO SA:V FRANCISCO 

I F  YOU WANT TO SELL :�;!�e'i�f��?lk
e�t; 

cash send me description and price to-day. i can save 
yon time and money. If RAN K P. CLE VELAN�, 
Real E�tate Expert, 1506 A dams �Jxpress B l dg., ChICago. 

A 
�KN I FE 
MADE 
TO 

I Print My Own Cards 
Circulars. newspaper. Press, $5. 

Lal'ge(' size, $l�.OO. Money Shver. 
Bill p r O fi t s  p r i n t i!1g for oth ers . 
Type setting easy, rules sent. Write 
fo� eatalog, pre8se�, ty pe, paper, etc., to 
factory, The Press Co . •  M e r i d e n .  C o n n .  

YOUR  OWN PHOTO ��:;;;ea�,do:l,��':��: 
hlem, in a trall�pare n t  un breakable handle.  Hll.lld forged r�{)r steel hlar!t;s. Guaran tct! wi�h eadl l,uife. 51i styles 
fvr ladie� or g:t'llt l emen . �l'l}(l hOi' circulars anti terms. AGE�T;; ,,' , "r E f) .  

Removed to 182 Milk Street. 

, 20TH OENTURY OUT 
REM ON DIAMONDS' 

� 1 carat 20th Century Cut ,\.,II"'�i// Remoh I?iamond Ring or �(:5� '� StUd. SOlId.Gold $3 00  � ;::=.. mountIngs, each • 
or both at $5.00. Sent � by registered mail upon 

ir"I
c;�h ot

d'liflTI��� 
ON EARTH. Onr magnificent cata­
log tnlly describing them FREE and explaining how t o  order, mailed 

to any address 'lpon request 
NO ACENTS WANTED. 

RlM O H  J EWELRY CO M PANY, 
8 3 4  OLIVE STREET. ST. LOUIS.  MO. 

"When One Man (quais len" 
i n  the quanti ty and quality o f  h i E1l  work there mu�t be a 
savmg of 90 per cent. T h at is the great economical 
cha ract6ristic in 

Hook 's Pneumatic Coating Machine 
paint.s o r  whitewashes ten times the superfieial 

area at any painter couJd cover with a brush in a 
Jliven time. It gives any surface an evener and more 
durable coating and is far c]eaner than brush wnrk with 
infinitely less labor and trouble. With this  machine we ��::yt�i�g 'f'r"6J: !n

Y()�e�n
EI���' 

to � Alo�T
BO��, E.��l� 

Grain Elevator to a Corn Cri h .  

" STAY-THERE " PAINT 
a new chemical substitute for oil-paint at one-fifth 
cost. It is weather-proof and fire· proof. Made in wb ite, black, and 24 colors. Circular�, folders, 'b.nd book­lets free, with price-list, on application to 

F. E. HOOK. Manufacturer, 
to 27 HOOK BUILj))�G, HUDSON, MICH., U. S. A. 

" T H I S  B E ATS N E W J E RS E Y . " 
dCira���erMI��uf�� c��;�r���t� I����t�I��k�,f�y�l:�� and forms to PHILIP LA WRENCE, late Ass't �ec. of State, Huron. S. Dak. or Room K. 20th floor, 220 R'way, N. Y. 

FO R SA L E  
Patent No. 692,112 

. A Combination S u it Form . Worthy of 'investi­
gation by anyone desiring a bill thing for light manu­
'acturing business. Address 

BUSHNELL & STARSKY 
Hazelhurst, Pa. 

OR  DE R No. 26:{ (cut on, . . ., 
With YOllr own photo, ., 

WITH 1 244
'l'{}� l����t�',N , Cnnt:;I�' Ohio '1 1�:1��!�:;' e��������£�:� I paratus made on short notice. Good accnmmo-

----.·THE FRANKL I N 
dations for inventors. 403 E. 23d St . •  New York. DYNAMO How t o  Use Portland Cement. 5 0 Watts.  1 0  Volts . 5 A m peres Cement Books. 5Oc. ; Monier. Cement & Steel. 50c. 

3.000 to 4.0('.0 revolutions. Set. of mate- C e m e nt and E n g i nee r i n g  N ews, 162 I"a S�
_
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{JINI FRANKLIN 
Model Shop 

rials, finish ed parts, complete machines. 
For amateur constructit lfl- very effici ent. Will drive a d ental engine, sewing m a­
chine or small lathe ; run as a generator. 
will furnish current for six 6·candle 
lamps. Parts, $3.50. $6.00. $8.50. Com. 
plete. $13.50. Write for circular 9. 

Parse l l & Weed. 1 2 9·1 3 1  W.  3 1 st St .• N . Y .  

M AT C H M A C H I N E R Y. 
W e  manufacture everything pertaining t o  the busi­

ness. The V ery Latest l�rocess. We will furnish 
a manager or t each any purchaser the business. 

F. W. lU U R P H Y  & BRO., 
illS  Asbland Block, Chicago, III . •  V. S .  A. 

Free Cou rse i n Span ish .  6i'�u';;'s�r?�fn���� The SiRter Republics Contains Spanish Lessons. 50c. 
a year. }�I'nllk RI'adv, Publisher, Denver. Colo. 

Persons wishing to add to their collection of geological 
s peelmens can ontain ten fine sample s�ecimens of 

���:.
a��:r:��v�r::1i�: :;�!::ain:�f.�e

t� lead, etc., 

REV, C. A. FREDERICK, 
Kendall, Montana. 

� ��I TYPE W H EE L S .  M O D E L S  J... E X Pt": R I M EN T A L  WORK. SMALl.MAtHINER'r 
NOV ELTIE:i &t ETC. NEW YORK 05J.E"CIL WORKS 100 NAHAU 8! N.  Y. , 

Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-H OW WE DO IT 
will b e  sent t o  yon o n  request. 

KNICKERBOC KER MACIIINE WOR KS, Ine., 
8·10·12 .Jolle� Street, New York. YOU ARE EASY 

If you ne�d a carpenter to help you repair your roof with 
Warre n ' s  Natural Asphalt Stone Surfaced Roofing 

" Sporty Rill Ga;,r , "  for Dpcorative I�Jnamels, 
628 GOV 'T REV()LVElt� GU N S  SWORDS ���. ��!�·

fO�]�;����'�sJ.�. �������6��r;X��?:�i
.
S�:��� "To�PS�;.����Olf�I'

B r���� ; ' f�l: ' �p��i ' �iIk·. · 'N���� M i l itary GOOd8,
�NE\\r and"-oid, aUCLioned t(; 

Warren 

The best and most ser­
viceable prepared roofing 
on the market . It is dur­
able. fire-proof, and does 
not require painting. 

Comes ready to l ay in 
rolls containing lOS sq. ft. 

Chem ical & Mfg. Co., 1 7 2 Broadway; New York 

Patents ,  Trade Marks ,  
C O PY R I G H TS" etc., 

MUNN � CO Solicitors Address � -, of Patents. 
Office of the SCIENTIFIC AM ERICAN 

861 Broadway, New York. 
Branch OfficI' : 625 F St., W Babington, D. C. 

Hand-book Sent Free on Appiication. 

tu('k Rilk Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  627 F. Bannerman, m� B'way, N. Y. 15c. Catalog mailed 6c. I CE "Vli ltbonco Standard Internnlly Fired Boi1pr. 
Douhh· ��urnnce Type with Morison Fronts, " 
for stpam boi1prs, W. T.  Bomwr . . . . . . . . . 6:�4 -;:;:;::;:;;=-�.:;;,;;;;:;;;;�;;;;;;;;;;;;;;;;;;;;;;,;;;;;;,,;; " W iltbollCO Standard I n ternally Fin'd Boiler, 
Double Furnace Type ""ith Rutm a n  Fronts, " 
for stea'm hoilers. W. T. Bonner . . . . . . .  . 

",\ViltlJOneo Standard Internally Firpd Roiler, 
Single Furnace T,vpf', " for stpam hoilprs, 
'V .  T. Bonner . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"WiltboI1cO Standard I nternally Fired Roilt.·r,  
1)onhle :F'nrnace Tytw , "  for steam boilers, 
W .  T .  Bonner . . . . . . . . . . . .  , ' , . , . . . . . . , ' , . .  

68G 

A printed copy of the specification and dr3"\\'jn� 
of any patent in the foregoing- list., or any patent 
in print issued since 1 863 , will be furnisherl from 
this office for 10 cents� provided tt.(· name awl 
number of the patent desired and thp date be 
given. Address Munn & Co. , 361 Broadway, Ne\v 
York. 

Canadian patents may now be obtained hy the in­
ventors tor any of the inventions nampd in thf' forf'­
going list. For terms and further particnhrs 
address Muun & Co . •  361 Broadway, New York. 

© 1903 SCIENTIFIC AMERICAN, INC.



The New Winton 
Touring Car 

Scientific Americat\ 
PATENT AERIAL 

IRE ROPE TRAMWAY 
For T ra n s p o rtat i o n  of Ore.  Coa l ,  D i rt ,  T i m ber,  etc. ( ra e • ar .) 

Absolutely Safe. Loads Automatically. Unload8 Automatically. 
Operated by One Man. Cost of Maintenance Low. Capacity Lar

g
est Ubtainable. 

A . LESGHEN & SONS ROPE COMPANY.  M�:;,mlll�e�f.
e
·s;::O-i?�ufs�r:o. �92 Centre Street. New York City. N. Y.  

Branch Offices, 137 E. Lake Street, Chicago, Ill. 
85 Fremont Street, San Francisco. Cal. 

Magnolia Metal CO. 's Sto(k 

C OLD GALVAN I Z I N G .  
A M E. R I C A N  PROCE S S  N O  R OYA LT I ES.  

SAMPLES A N D  I NFORMATION O N  APPL ICAT I O N .  
N I C K E L 

AND 

Electro· Plating 
Apparatus aDd  Matenal. 

.... 

Hanson & Van Wink le  
co., 

Newark. N. J .  
1 36  Liberty St., N .  Y. 

30 & 32 S. Canal St. 
Chic""O. 

has more Horse Power for each hundred pounds weight of car than 
any other automobile on the market. The- efficiency of this is 
demonstrated i n  its endurance, speed and gradt-climbing qualities. 
See it or write for catalogue. 

T H E  W I NTON MOTOR CARRIAGE CO., C l eve land , O. Runabout " 
of beanty and utility is shown 
5 h. p., Single Cylinder, De 
Dion type. Weight, 720 Ibs. 
unloaded. 800 l bs. when filled 
with water and ga�oline. 

in acco::r.panying cut. 

1% Preferred Stock Free 
O . FIRST LIEN 

$ ., o�el:g �PHA R E Test 

helps the amateur make technically 
perfect and artistic photographs. 
Explains all the little difficulties­
there are no big ones. Individual 
criticism is given to the work of each 
pupil. Tuition, free to all owners of 
Kodak and Brownie Cameras upon 
payment of one dollar for text books. 

THE KODAK WAY 
means picture taking without a dark·room 
for any part of the work. Better results 
than the old way, too. 
Kodak and BrownIe Cameras, 

Kodak Developing Machines, 

$1.00 to $75.00 
$2.00 to $10.00 

Correspondence 
School 
circulars and 
Kodak 
catalogues free 
at any dealer's, 
or /I_v rnai!. 

Eastman KOdak Co . ,  

� Rochester, N.Y. 

M A T C H  FACTORY.-DESCRTPTION 
of an English facto.ry. SCIENTIFIC AMERICAN Sup­
PLEMENT 1 1 1  ::1 . Price 10 cents. Ii'or sale by Munn & 
Co. and all newsdealers. 

PALATABLE 
WATER-STILL 

Produces an absolntely 
pure and aerated wa­
ter for manufacturioll 
or drinkina- purposel'!. 

A t t a c  na b l  e t �) any 
steam boiler. 

Made in all sizeA, from 
10 to 200 gallons d istilled 
water per hOUl·. 

In use in U. S. Army and 
Hospital Marine SETVlce. 

Write for catalogue. 
PALATABLE WATER·S T I L L  

C O M PA N Y .  
Bosto n .  M a s s  . •  U .  S .  A .  

Single and Double Tube 

Fisk Tires 
FISH. RUBBER COMPANY 

Chicopee Falls, Mass. 

Beduty dnd Util 
Every business man knows 

annoyance of Joose shirt 
Every wise businesl'! man ought to kllow that they can be easily fixed and regu­lated to any desired length below the coat sleeve by using 

Washburne's (uff Holders 
They can be instantly attached or de-
��f�W�e :!

'
g�llr�;

er come loose-have a 
Illustrated catalogue on request. 

Rample pair of Cuff Holders 
sent by mail on recei pt of 20c. 

AMERICAN RING CO., 
Box S. Waterbury, Conn. 

NEW ENGLAND 

Mechanism perfect and easy 
to underst�nd and operate. 
All parts highly finisbed and 
with a view to cornIort and 
durability. M' ,st useful and 
economical machine on the 
market. Light and strong. 

Write for free i l 1ustrated 
descriptive booklet to 
The George N. Pierce Co . .  

Butfalo, N .  I. 

•• 

A limited amount offered for public subscription. 
Dividends paid semi-annually-April 1st and October 1 st. 

�agnolia Metal is famous the world over and we bave 
offices and factories in prinCipal cities. 
th�hM:

C
���!I��

s
�J��h���e

b
���fJn�� 

Bank of New York City, or Federal 
National Bank of PittBbur�, 

P
a. 

Write to UB for chartered account- I 
ant's report, and prospectuB. 

MAGNOLIA M ETAL CO., 

5 1 1 -5 1 3  W:cYJ''th °St�;S
New York. 

Tru e a s  
ne edle to 

tke 
the 

1 • • p o  e 

the 
the h a n.d I S  

minu t e  on 

ELGIN WATCH 
Every Elgin Watch is fuily guaranteed. All 
j ewelers have Elgin Watches. "Timemakers 
and Timekeepers, " an illustrated history of the 
watch, sent free upon request to 

ELG I N  N AT I O N A L  WATCH CO. , E LG I N .  I LL. 

CHARTER ENG I NE  
USED ::YA:iAb�E FOR A N Y  PURPOSE 

Stat i o nar ies.  Portab les.  Sawi ng O u tfits, 
H o isters, E n g i n e s  and P u m ps.  
FUEI.-Gasoline, Gas, Disti l late. 

Send for Illustrated Oatalof}ue and Te.�ti .. 
monials, and State. Your POlver Needs. ELECTRICDL TESTING 

CHARTER GAS E N G I N E  C O  .• Box 1 48 .  S T E R L I N G .  I LL.  If you wish to know the properties of any electrical 

S C 01 0 S Ail varieties at lowest prtces. Best Rail

.

r

. 

oad Track and Wagon or Stock ScaJefl made. Also 1{xx) useful artICles. including Sate", SeWIng �iachine8, Bicycle�, Tool s. etc. �ave Money. Lists li'ree. CHICAGO SCAL E Co . .  Chicago, III 
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might be of great value to you. 
NEW YORK LABORATORY L A M P  TEST I N G  BUREAU 

8th Floor. No. 14 Jay Street;  New York 

ALL SEASONS ARE ALIKE 
TO THE 

WATERLESS KNOX 
Our patent air cooling system works equally well in zero or 
dog day weather. Strength and simplicity distinguish all 
parts. Hence its great popUlarity 

Many details have been improved in the 1903 Car. 
Catalogue on application. 

KNOX AUTOMOPILE COMPANY 
Main Office and Works , S PRINGFIELD, MASS. 
New York Agency, H. M. Davis, '46 West 39th Street. 
Boston Agency. Reed-Underhill Co 4' Stanhope Street. 
San Francisco Agency, Nat'l Automobile & Mfrs. Co., 26 

Fremont Street. 
Philadelphia and Pittsbnrgh Agencies, Banker Bros. Co. 

1 2 4 La Sal l e  St .• C H I CAGO 
3 8  Bro mfi e l d  St. , BOSTON 
8 1 7  Wyandoite St. ,  

KANSAS C I T Y , MO. 
2 0 9  North 9th St . .  

ST.  L O U I S ,  MO. 
536  Cal ifornia St . ,  

WATCHES 75he SAN FRAN C I S C O .  CAL. 
We WI}] save you from 10 

PAD ISH A H I to 50� 011 Typewriters of all makes. Senil for Catatoaue 

Tbe best low priced watch in tbe world. 
Sold in every country on the globe for 

the one price or its equivalent . . . . .  

$ 2 . 00 E A C H  
Plain or fancy colored Sporting Dials. 

We make all styles and sizes of watches 
for men and women . . . • . . • • . . . .  

Catalogues sent on request. 

NEW ENGLAND WATCH CO., 
Factories : W .... terbury. Conn. 

Offices : �g�ii,���3ft�1�� ��i;Ia
e
s� fAS.!'e'iiue. 

San Francisco, Spreckels Building. 

._11- RIVEriHE J. � DNO up-to·date manufacturer can .". afford to do without it. 

H IGHEST AWARD w�Il:,:'lf�:���ll��� 
Faneuil Watch Tool Company , 

BRIGHTON. BOSTON. MASS . , U. S. A. 

S PUTDONIMARK COILS � 2 5  VAN DEWATER ST. N Y.  �� 

8 H. P. PRICE �950 
All speeds to 30 miles per hour. Will climb any I'rude. 

WrIte for descriptive catalogues. 
. WA J.THAIU lUEG. (JO., _ Waltham, ilJass. 

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 carriages, harness and horse accessories direct from our factory at wholesale prices • 

THE COLUMBUS CARRIAGE ano HARNESS COMPANY. 
Factor, and General Office, Co lumbus, O. Western Office & Distributing House, St. Louis. Mo. 

Write to nearest office. 

"Royal Worcester" 
Belting. 

W e  are s o  confident that this is  ab­
solutely the best and most economical 

power belt to use that we will gladly 

send trial belt for testing on your own 
machinery. All you have to do is 
write us for it, and you are under no 
obligation to keep· it unless it 's abso­
lutely satisfactory in every resr:ect. 

Write us to-day for belting facts. 

We have been making old-fashioned 

oak-tanned leather belting for 50 years, 

and want you to know how it wears. 
It will be money in your pocket. 

GRATON &. KNIGHT MFG. CO. 

Oak Leather Belt Makers. Worcester, Mass. 

Operators of writing machines, especially 
skilled operators. prefer the REMINGTON. 
and for very good reasons. 

The Best Results 
in the Amount and Quality of work done, and 
the Ease and Speed with which it is done, 
are attained only through the use of the 

Remington Typewriter 
REMINGTON TYPEWRITER COMPANY 

327 Broadway, New York. 

BABBITT METALS. -SIX IMPORTANT 
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periority over al1 other forms. 'l'bis motor was de­
signed for automobiles by The Haynes-Apperson 
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tried to imitate this construction, but bave produced 
not bing equal to tbe original. 

Patents Cover the Three-Speed Transmission, 
the Most Distinctive Featllre of the 

Haynes-Apperson Car 
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of the French gear, and is more flexible under all road 
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oped thr0ugh tea years of hard service, and bas been 
more thoroughly tested under all conditions than any 
othpr transmission made. 

Should this b" ofinterest, we shall be glad to 
tell you mOl"e about it. Send for our literature 
THE HAYNES-A PPERSON CO. ,  Kokomo, Ind. 

( T  he otdR!J/; Builders 0.1 Motor Cars 1.n A merica) 

.National Automobile Mfg. Co., San FranCiSCO, agents 
I for Pacific Coast. brancb store. 381 to 385 Wab .. sh Ave. 

Please mention the SciENTIFIC A!.UUUCAN when you communicate with u.t. 

© 1903 SCIENTIFIC AMERICAN, INC.




