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THE SIG NING OF THE PANAMA CANAL TREATY. 

That great national work, the Panama Canal, has 

moved another important step fo·rward by the signing 

of the treaty between the United States and Colombia, 

providing for the construction of the canal by this 

government. The event will cause the greater satisfac· 

tion because of the apparently unalterable position 

taken by the Colombian government through its rep

resentative, in demanding an exorbitant price for the 

concession of the six-mile strip along the route of the 

canal. There is some talk of opposition in the Senate 

to the ratification of the treaty; hut in view of the 

clearly-expressed will of the people of the United States 

to have the Panama Canal built, we do n0't apprehend 

that any considerable portion of our Senators will be 

so fatuous as to oppose the signing of the treaty. It is 

pretty safe to say that long before the canal is com

pleted, this country will have very great need, for this 

short cut fwm the Atlantic to the Pacific seaports, 

particularly if complications over some future Vene

zuelan or similar incident should fail of such easy ad

justment as the present trouble in South America. 

e .•.• 
EXPLOSION OF A 12-INCH GUN AT SANDY HOOK, 

The premature detonation of a high·explosive shell 

at Sandy Hook has completely wrecked a 12-inch 

army gun, valued at about $50,000, and has sel'ved, in

cidentally, to shatter the expectations which had been 

based 0'n a new form of high-explosive, and a new type 

of high-explosive shell. We say "new," although as a 

matter of fact both shell and explosive have heen be

fore the pubiic for several years, and have received 

considerable notoriety because of a generous appropria

tion granted by Congress for the purpose of testing 

them. The high explosive was very much behind the 

times, because in c0'mparison with the army explosive 

shell-filler it was over-sensitive to shock, while the 

shell was equally out of date, hy virtue of the fact that 

it aimed to prevent detonation from shock, by dividing 

the shell internally into a number of cellular cham

bers, each containing its share of explosive. Even 

had the shell and its filler proved successful in these 

tests, there would still have been no call for them in 

army service, f0'r the reason that in Maximite and 

Dunnite the army has secured a high explosive which, 

combined with absolute insensitiveness t0' shock, gives 

most terrific bursting effects, as was shown two years 

ago at the Proving Ground, when a 12-inch Krupp 

plate was perforated and the backing completely 

wrecked. Maximite and Dunnite require no special 

construction of the interior 0'f the shell, since they 

possess in a high degree the insensitivenes which is 

indispensable in a satisfactory shell filler. 

Both the shell and the explosive which caused the 

wreck of the army gun at Sandy Hook were con

demned by ordnance experts before Congress made a 

lavish appropriation for tlie purpose of testing them; 

and herein we see another of those costly lessons (the 

damages in the present case amounting, as we have 

said, to some $50,000) as to the folly of Congress in re

jecting the opinions of the very ordnance experts upon 

whose judgment it is supposed to rely. There are 

a multitude of technical questions in which the 

average layman, i'n the very nature of things, is at 

best but slightly instructed; and when appropriations 

are asked f0'r the purpose of testing experimental de

vices of a complicated or highly technical kind, it 

would be well to let the word of the ordnance officers 

be final as to whether the device is worthy the ex

pense (usually very great) of a proving ground trial. 
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SHIPBUILDING DURING 1902, 

The returns of shipbuilding that are available for 

the year 1902 prove that although it has bepn 

a, busy season among all the shipyards of the worili. it 

,coes not rea('h in total output the figures of t he year 

vre('ecling. During 1902, 2,393 vessels of a t.otal ton· 

nage of �,G99,000 tons were launched, whereas in 1901, 

2,192 vessels of 2,763,000 tons were launched, an in· 

crease in the number of vessels, but a (leerease in the 

total tonnage of 6-1,000 tons. As usual, eonsiderahly 

m0're than half, in fact sixty per cent, of the world's 

output was huilt in British shipyanls, from whkh, 

(luring the year. was launcher! a total of 1.3G8 vessels 

of 1.619,000 total tonnage. Next to Great Britain in 

amount of construction eame the United SUites and 

Germany. There were launched in this country in 

1902, 162 vessels of 315,000 tons, which is a decrease 

of 10,000 tons compared with the previous year. Gel" 

many launched 269 vessels of 272,000 t0'ns, an increase 

during the year of 6,000 tons. 

The proslJerity of the shipping trade has been prac

tically world-wide, the tonnage launched in France 

having risen from 32 vessels of 86,000 tons in 1901, to 

102 vessels of 1 \10.000 tons in 1902. Italy, Japan, and 

Holland all show a considerable increase. There is 

not much to be said regarding the character of the 

ships that were built, for there have been no radical 

changes either in form of hull or in motive power. 

Perhaps the most interesting feature of the statisties 

is the increase in the number of sailing ships, the pro

portion of sailing to steam tonnage built in British 

yards having risen from 2.2 per cent in 1900 to 3.9 per 

cent in 1901, and 5.6 per cent in 1902. Unquestionably 

the most interesting sailing ship of the year was the 

seven-masted sch0'oner "Thomas W. Lawson." The 

steam turbine is not making the rapid advance in the 

mercantile marine that was expected, although it is 

being applied to a few passenger steamers and steam 

yachts. The most interesting steamship of the year 

was, of course, the new North German Lloyd liner 

"Kaiser Wilhelm II.," of 26,000 tons displacement and 

24 knots speed. 
---�- --- -- � .. . . . �-----

"AMERICA" CUP CONTEST. 

There are certain facts connected with the 1903 series 

of contests for the "America" ClIP that will render the 

coming season particularly interesting, Hitherto it has 

been so much a matter of settled conviction with the 

majority of the American people that the defending 

yacht cannot be beaten, that the existence, as in the 

present case. of any conditions favorable to the Eng

lish boat, are welcomed as rendering the contest a 

closer 0'ne and, therefore, introdUCing that element of 

uncertainty as to the result which is the very soul of 

all true sport. Gradually the competing yachts have 

been drawing closer together in speed; and the in

crease has been, of late years, more rapid in the Eng

lish than in the American yacht. This is shown by 

the fact that in 1901 Herreshoff failed to produce in 

"Constitution" a faster yacht than the two-year old 

"Columbia;" whereas "Shamrock II." pushed the 

American boat so closely at times that the more the ob

server lmew about yachting, the more doubtful did he 

feel as to the final issue. On this side of the water Her· 

reshoff is engaged in a second attempt to improve upon 

"Columbia." awl whether he will do so or not, is just 

as much a matter of uncertainty as was the ultimate 

victory of "Constitution." There is a pO'pular rumor 

abroad, which is shared, by the way, by many yachts

men, that the latter boat has never shown her best 

speed. \Vhy. we could never understand. She was in 

charge of one of our most skilled amateur yachtsmen, 

who had won golden opinions in the previous series of 

cC'ntes!s by the way in which he handled "Defender" 

against "Columbia." And as to the sailors on "Constitu· 

tion," were they not all American seamen, selected 

in obedience to the popular wish that the American

built yacht should have an American-born crew from 

skipper to cook? Hence, if "Constitution" failed of 

selection to defend the cup, the fault must surely have 

been mo're in herself than in those who had charge 

of her. However, this is a moot question that will 

lend special 7.est to the trial races of the season, quite 

apart from the fact that the new cutter now in course 

of construction will come to the line prepared to show 

that what "Constitution" can do to "Columbia," she 

in turn can do to "Constitution." But what a sensa

tion if the four-year-old boat, under her brand-liew 

suit of canvas, should steal home, once more a winner, 

with the few necessary seconds to spare! 

So much for this side of the water. In England, we 

only know that another costly cutter is being built, 

this time from designs by Fife, the designer of "Sham

rock I." It is stated. probably with truth, that Wat

son. who designed "Shamrock I I .," has collaborated 

with Fife to the extent of giving him the benefit of 

his experience. The third "Shamrock" is being built 

in the same yard as her predecessor; and although 

there have been rumors of radical changes in material 

and model, we shall be greatly surprised if the new 

challenger turns out to vary in any but a few minor 

([ctails of forlll, construction, anl! sail plan, [rum the 

boat of 1 �Ol. There IS one fact, however, that shoultl 
put the challenging boat in a very much better posi· 
tion for a CU,) contest than any before her, allLl this is 

that she is so far advanced that probably slfe will be 

launched some tillle in March, and therefore ahead of 

the American yacht. This has never happened bef0're, 

and it means that the English boat, if she is properly 

managed and handled, will receive a very thorough 

tuning up before the contests of August. The present 

programme is to try her on the Clyde in actual races 

sailed for pri7,es against "Shamrock I.," a vessel of 

pretty well-known slieed and capabilities. She is then 
to be sent over here an(l tested outside Sandy Hook 

against "Shamrock 11.," who'se speed will give, by way 

of "Columbia," an excellent line on the respective 

merits of the challenging and defending yachts. Ex

(Cpt for llurposes of exhibition, it would seem to be a 
mistake, however, to try out the new boat in British 
waters. It would be better as soon as she is launched 
to ship her spars, sails, etc., to this side, bring the boat 
over, rig her, anchor her inside Sandy Hook and try her 

every day in every kind of weather over the New York 

Yacht Club's course. A single day's sailing under cup 
conditions outside the Hook is worth a whole week's 

drifting on the Clyde or in the Solent. The year 1903 

gives promise of being the most notable yachting sea

son since the memorable time when "Colonia," "Vigi
lant," "Jubilee," and "Pilgrim" were launched for the 
purpose of cup defense. 

THE DISEASES OF DUST. 

The recent experiments in this country and Europe 

with the disease germs collected on gelatine plates from 

the dust of city streets demonstrate almost to a cer

tainty that our municipal health would be greatly im

proved if there were some simple method provided to 

l,eep the dust from entering our homes and lungs, 

The tests made with the germs thus collected indicate 

that people in large cities are practically living di

rectly over a "Cave of Furies," and that all around 

exist the bacteria and microbes of a score or more of 

dangerous diseases. If this dust remained spread over 

the streets of the city, it would do little harm; but 

every wind blows it around, and every street cleaner 

sweeps up enough of it to destroy a whole houseful of 

people. There is something insidiously dangerous in 

the street sweeper's br0'om. Death actually lurks 

therein far more than in the filthy comers of the 

streets left untouched by broom or wind. Sunshine 

destroys more disease germs than any other agency 

of nature, and when the direct rays of the sun can 

penetrate to the heap of filth and dirt the destruction 

is great. The street sweeper's work of stirring up the 

disease germs of the avenues is consequently partly 

checlced in its direful results by the action of the 

sun's rays, which have a better opportunity to reach 

the floating particles of dust than when they are cover

ing the streets in thick layers. But'the dust disturbed 

by the broom in dark streets and alleys is not thus puri

fie(!. The experts appointed by the Paris Medical Society 

to investigate the subject of street dust in its relation

ship to diseases and their spread, reported recently that 

the only safe way to cleanse the public thoroughfares 

was to flush them with water. One good hydrant, with a 

fair pressure of water, would do more toward cleaning 

the streets than half a hundred sweepers. The latter 

would merely collect the coarse and more visible pieces 

of dirt and cart them away, \,-:hile the fine, impalpable 

dust which contained the disease germs would be left 

floating around in the air or distributed in our open 

windows. Flushing the streets with a good force of 

water would carry the germs away through the sewers, 

and in the case of consumptive germs they would be 

effectually prevented from rising into the upper air 

for the people to breathe. A pile of filth may reek 

with poisonous dise.ase germs, and yet if kept moist 

the danger to those living nearby may be compara

tively small. When the dry, warm weather comes, 

however, the germs are separated from their environ

ments and float in the air. 

One of the most satisfactory solutions to the dust 

problem comes from Germany, where a number of 

chemists have been making extensive experiments 

with the germs collected from the dust of Berlin and 

Vienna. By sprinkling chemicals of a powerful nature 

in the streets once a weel<, or once every fortnight. all 

disease germs are destroyed. These chemical disin

fectants of the streets, or as they might more properly 

be called, insecticides, are prepared for ordinary dis

ease germs that are found in the dust of streets, but 

there are other mixtures suited to specially virulent 

disease germs that may o(;casionally find their way 

into particular streets or cities. In this way it is sup

posed that there would be little danger of the diseases 

spreading further by means of the dust. There is 

every reason to believe that in many of our disease 

epidemics the dust-laden wind has been an effective 

;lgent in carrying them from one street or town to an

other. Sometimes the clouds of dust have been blown 

several hundred feet away, and small particles in the 
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upper ai r Itavp floated around for days before finally 
dropping to the parth again .  In the Ilpper f'llrrents of 
air they might travel a hundred miles before (lescend
ing low enough to be breathed in by people. It has 
been estimated by German experts, who have made more 
of a study of these questions than any other national
ity, that tropical diseases have in this way been car
ried by the wind from the mainland to islands ten 
miles and more in distance. Heretofore it  has been 
said  that tropical diseases were more. or less local , 
and that the germs rarely reached an altitud e  of a few 
feet. B'ut this must be modi fied in the case of germs 
which are carried upward by means of fine d ust. While 
not volati le  enough to fioat to any great distance .  i n  
the a i r ,  they mi ght easily be carried u p  there b y  the 
wind, and then distributed around over a wide area 
before fall ing. T he germs which are destroyed by 
the warm rays of the s un would ,  of course, be kil led 
by this exposure to the direct s unli ght, but many of 
our worst d isease germs are not injured in any way 
by the hot sun.  They could easily be carried around 
indefini tely. 

Whea warm, moist, and "muggy" weather comes in 
Olir cities, we speak of it as disease-breeding 
weather,  and this probably more aptly describes the 
conditi ons than anything else. But such disease-breed
ing weath�. would have no in jurious effect upon our 
health if the genMt ot disease were not already scat
tered around. Sometimes a few days of warm dry 
weather, followed by wind, will produce the right con
ditions to fill the air with the germs. Right after a 
snowstorm or heavy rain the air is clari fied, and there 
are fewer germs breathed in than at any other time. 
Every one feels t he tonic of such air, and enjoys the 
mere breathing of it .  

• •• •  
SOME AFTERTHOUGHTS ON THE AUTOMOBILE SHOW. 

In reviewing the late automobile show in this city, 
we shall endeavor to indicate the general trend of 
design as to general external appearance, and its par
ticul.ar trend in mechanical d etails .  

The New York show of a year ago ,  outside of the 
purely American types of steam and electric vehicles, 
had a most pronounced French aspect, especially in 
the gasol ine car division; and while the 1903 s how 
also, somewhat more modifiedly, presented this aspect, 
i t  was largely due to the number of imported French 
cars on exhibit, and the presence of some few new 
Ame'I'ican cars which were of this type. Nevertheless 
the "Frenchiness" of style, if  the term is allowable, was 
not as dominating as in the previous show. 

As  was expected by those familiar with the state of 
the art, three-quarters of the vehicles shown were 
of the internal-combustion cylinder type, i .e . ,  gaSOline 
cars. This  increase was largely due to  so ma,ny of the 
new makers who have entered the field adopting this 
type, as have some of the makers of steam carriages 
also. 

Out of seventy different makes and disti nct patterns 
of gasoline cars, forty showed front-motor construction, 
while  twenty-five of the back-motor cars had bonnet 
fronts, leaving only a small fraction whi eh had not 
wholly adopted the typical up-to-date front-motor bon
net construetion of the body. The tubular frame has 
practically given way to the angle or ehannel -iron 
frame, or wood frames reinforced with steel plates,  
which the French cal l "bois d'armre.'· 

M ultiple-cylinder, vertical motors, having two,  three, 
and four cylinders, are of course in the lead. The hori
zontal type is a good second,  owing to the n umber of  
two-eylinder opposed style motors shown, exempli fied i n  
the Winton car ; and, i f  the single cylinder, hori 
zontal motors are added to these, the horizontal type 
may be said to lead, or nearly so. Only two makers 
show a three-cylinder, verti cal motor (the D uryea 2nd 
Toledo ) ,  the trend evidently not being in this diree
tion. Four-cylinder vertical motors were shown by 
eighteen makers, a large gain in this type. Only one 
two-cycle motor (th e  Elmore ) was shown.'  A new 
form of hori zontal motor (the Shelby ) having both 
ends of the cylinder open, and two pistons forced i n  
opposite directions b y  llXplosion in a commoJl. center 
chamber, attracted considerabl e attention. This motor 
was constructed somewhat on the same l ines as that 
employed by the Gobron-Brillie firm in France. The 

·idea of this particular form of construction is , that by 
causing the explosion to occur between the two pistons 
and drive them apart, vibration is almost entirely done 
away. with. 

T he surprising thing was the total absence of alcohol 
and kerosene motors, the reason probably being the high 
price of alcohol ,  and the difficulty of vaporizi ng k ero
sene witho'ut carboni zation, which chokes the t ubes 
and motors. No traction motors for hauling wagon 
trains for agricultural purposes on common country 
roads were shown. 

Nearly all the cars had small hand l evers, con
veniently arranged on the steeri ng pillar, to vary the 
speed' by advancing the spark, or to control the motor 
by using the throttle valve, so as to avoid the use 
of the speed change gears. Foot levers to disengage 
the clutches, leaving the motor running free, and foot 
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levers th at freell the f'lutf'h an cl Pllt on the brake at 
the same tim e were plen t i t'1l1. The only thin!!; that now 
demands the inventor's attent ion is to (levise some 
method of starting under load, and to do away wi th 
the power-eonsuming transmission gears of the gaso
l ine ear, so that the motor will  be as elastic as the 
steam engine under the throttle and the electric motor 
under the controller. Hi gh-speed motors were not very 
common, low-speed motors being mostly used. 

A ereat many of the cars shown still had the waste
ful plain bearings; but a decided tendency was shown 
to use rol ler bearings more largely than heretofore, 
the ball bearings seeming to bother the automobile 
maker, although a number of them were used, not only 
i n  th� wheels and steering heads, but in the. transmis
sion gears, and on the shafts, to take up the end thrust, 
as on the Peerless. The only earriage in the show 
having ball bearings all over, incl uding the motor, 
a practice that mi ght well be adopted by other light
car makers, was a li ght electric Baker runabout. 

The rei gning European practice of mechanically-op
erated inlet valves was shown on about a dozen cars, 
the peculiar thing about it being its use on many of 
the smal l cars with singl e  cylinders, as on the Olds, 
the Rambler, and the Thomas, and its comparative 
absence on the big cars having multiple cyl inders, 
which still use automatic suction intake valves.  Few 
air-cool ed motors were shown. One of these was the 
Franklin, with a four-cylinder vertical motor of ten 
horse power, with fianges on the cyl inder and head; 
while a well-known form exhibited was the waterless 
Kno;x, having pins like a porcupi ne's quills all  over 
it, and a fan to aid in cooli ng. It was expected that 
electric generators would be more numerous than the 
batteries for sparking purposes,  but a careful census 
shOWed the batteries to be in the lead. I n  some cars 
bOCl systems were used, the battery merely being 
used for starting, and afterward being automatically 
switched out, the generator then furnishing the current. 
Of course the dry battery was more largely used than 
the storage cell ,  which was sometimes used to store 
the excess of current the generator furnished, so that 
in case the generator went wrong at any time, the ac
cumulator coul d  be called in and used for running 
continuously as well  as starting the motor. Some 
of the makers, l ike the Electric Vehicle Com
pany, who make a big gasoline car, the Mathewson and 
the Spaulding, announced that they had succeeded in 
abolishing the starting crank ; but i nvesti gations proved 
these claims to be misl eading and ambi guous, to say 
the l east, the m ethod consisti ng of leaving one or more 
cylinders , in a motor having vertical m ultiple cyl inders, 
under compression, and then firing the charge with 
an electric spark from the battery. This, however, 
can only be done about once in every four trials , and 
then not at all, i f  the charge is l eft standing over 
two hours. It necessitates a very close-fitting piston 
and piston rings, with high compression, each of 
which has been had before on French cars and is not 
new. As proof that it is not absol utely reliable, the 
usual crank is provided ,  with a battery for furnishing 
the i nitial spark, for starting, and the generator to fur
nish the current when running. 

Mechanical l ubrication has almost wholly displ.aced 
gravity oil feeds. 

Sliding and planetary gear transmissions are about 
equally in favor, the use of i ndependent friction 
clutches coming next. Two new forms of el ectric and 
pneumatic control over the transmission gears were 
s hown, both operated by very small valve handles 
at th e side of the operator, thus doing away with the 
long change-speed l evers that are in common use. The 
pneumatic control on the Country Club car was ar
ranged so as to divert a minute charge of compressed 
gas from both cylinders into a storage tank, from which 
it was conveyed by piping to three small cylinders hav
ing pistons, each of which operated a cl utch giving the 
speed desired, when the pressure was admitted through 
a three-way valve rotated by its control l ing handle. 

Single-chain drives are more popular than ever, al 
though at the previous show it looked as if the doubl e 
outsid e  chain drive to both rear wheel s from a differen
tial countershaft would s upplant this form; but the 
bevel-geared drives have crowded the double-chain 
drives out of second place. Of course, this construction 
carried with it  the live rear axle, a large majority of  
the cars shown being equipped with these, which has l ed 
to a close fight for s upremacy between th e spur and 
bevel differential gear,  the spur, however, being still 
in the l ead. Direct drives on the high speed, without 
the use of intermediate gears, was one of the latest 
forms of modern practice shown. 

Referring to the steam carriages exhibited, to the 
introduction of which the present popularity of a uto
mobiling is due, it is evident they are much more care
fully constructed than formerly, and the details are 
better worked out.  It was not to be expected that 
anything new woul d  be shown in steam carriages, mod
ern engineering having so thoroughly exhausted any
thing new in this l ine, so that all the makers in 
steam carriages could do was to adopt the best station
ary practice to their use. Fire-tube boilers are in most 

com mon lise, hut flash boil  erR and condenserR are 
Rhown on the 'White, whif'h also lIses a compollnd en
!!;i ne. Economy in the lise of water is the desideratum. 
and in England condensers are a necessary adjunct. the 
l aw there not permitting the use' of steam carriages on, 
the road without condensers. 

Prices at the show ranged from $500 to $8 ,000, and 
it is evident that the day of the $ 100 automobi le. ex
ce]Jting the motor cycle, is a long way off. Prices on 
runabouts with single-cyl inder motors average about 
$750 ; a heavier sin gle-seat car, with a more jlowerful 
motor eosts about $ 1,200 ; a tall ring car with a tonnf'au 
body costs from $850 to $8 ,000 ,  the hi!!;h-]Jowered ones 
costing from $1.80C to $2 ,500, and some mal{es from 
$3 ,000 to $5,000 ; the lowest-priced steam carriage 
shown (the Mobil e )  costs $ 550-certainly a popular 
price to commend it to public favor. Many of the 
hi gh-pri ced tonneau bodies are of the bulging shape 
known as the "King of Belgi um" type. They are made 
of aluminium and can be bought separately of the 
carriage-body makers, to fit the chassis, two of the mak
ers of these (the Berg and the Loco'llobile ) announc
ing that they prefer to bui l d  and make the chassi.� 

only, leaving the purchaser to select the body, painting, 
and the upholstery elsewhere. No freaks were shown, 
and the entire absence of racing monsters WJ,s a sign 
of the tendency to build for comfort, economy, and 
efficiency, with moderate speed for touring purpo.'es; 
and if touring over the country is not popular this com
ing season , it never will  be. Eight makes of motor 
cycles were shown, but the poor man's automobile was 
rather overshadowed by the four-wheelers, as was the 
only three-wheel carriage at the show. A number of 
inclosed cars of the coupe type, by the Berg Company, 
and also the Limousine top style of the Ward Leonard, 
and other makers, mounted on the regular chassis of 
the gasol ine cars, w as  shown, thus making the modern 
automobile an all-the-year-round vehicle instead of a 
summer car for the pleasant weather only. In com
mercial vehicles, the ponderous but yet handsome elec
tric trucks of the Vehicle Equipment Company made 
the best showing, the l ighter electri c delivery wagons, 
with and without tops, sharing their popularity with 
the White steam and long-distance gasol ine wagons of 
the came style. 

SCIENCE NOTES. 
The New York Aquarium added to its collection on 

December 13 a snapping turtle which was one of the 
best ever seen in captivity. Unfortunately, the cpeature 
died three days after it was received. It was a Missis
sippi snapper, and measured from the point of i ts beal{ 
to the tip of its tail  4 feet, 7% inches. Its upper shell 
was two feet long. The total wei ght of the animal 
was 106 pounds. 

A very striking instance of the deterioration of 
leather; produced under conditions demanding quicker 
tanning by the use of various chemicals, thus decreas
ing the durabil ity of the material,  is afforded by the 
fact that the British Museum expends $20,000 a year 
in rebinding books in leather. Modern leather is 
widely di fferent from the material produced by what 
is now regarded as an effete process, its l ife bClllg 
limited to fifteen years. In the search for cheaper 
and quicker processes oof making leather, large quanti
ties of sulphuric acid are used,  and this chemical , in 
combination with others, causes the material to de
compose rapidly in the course of a few years. 

Franz, the German astronomer, publ ished two years 
ago an exhaustive treatise on "The Mountains and 
Craters of the Moon." In this work the latitude and 
longitude of each mountain and crater were worked 
out, an.d since that time his book has been used in all 
the observatories of the world as the standard. Prof. 
Pickering, of Harvard, has been at work recently on 
a new atl as of the moon and discovered that no ac
count has been taken heretofore of the altitude of the 
craters. He has discovered that the latitude and 
longitude measurements of each are greatly affected 
by the h eight. All previous measurements used in the 
study of the moon by astronomers will  have to be cor
rected by the new series of tables, upon which Prof. 
Pickering is still at work . 

Ever since Prof. Tyndall first discovered the move
ment of glaciers, attempts h ave been m ade by scientists 
to ascertain the exact depths of these natural phenom
ena by boring. Their efforts, however, have not been 
attended with very conspicuous success, owing to me
chanical difficulties that have been encountered. B ut 
Profs. Blumcke and Hess, from Bavaria, who are well 
known for their studies of glaciers, have succeed ed 
in boring through the Hintereis glacier in the Otzthal 
Alps, and found the ice to be 153 meters deep. The 
machine used for boring was driven by hand, and 
somewhat resembl ed that usually employed for ex
perimental boring in mines, but was fitted with spe
cial arrangements for washing out fragments of ice 
from the bore hole to prevent their freezing to'gether 
again. The expenses of the investigation, which is 
of incalculable benefit to science, were defrayed by 

the 'German and Austrian Alpine Clubs. 
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STRUCTURAL DETAILS OF THE EDISON STORAGE 
BATTERY. 

The crate of cells of the Edison nickel-iron storage 
battery, exhibited recently at the automobile show, 
gave the publi c  a 'good idea of the general appear
ance and mechanical construction of the new cell . 
which is in several respects a great improvemen t  over 
those of the lead type in use to-day. 

In th e first place, the jar used i s  of sheet steel, corru
gated to strengthen it for about two-thirds of i ts 
height. It is not liabl e  to crack or break, and hence 
is not apt to becom e  leaky. as so often happens with 
a rubber jar.  The plates fit tightly in the jar, with 
their vertical edges pressing against hard 
rubber side frame,s that have properly spaced 
grooves to receive them. They r est on four 
suitably-grooved hard rubber wedges, and are 
separated by hard rubber strips. All the 
hard rubber parts are shown in black in our 
diagram, and thus can be readily distin-
guished. 

The plates themselves consist of very thin 
sheet steel frames, into the "windows" or 
slits of which are hydraulically pressed 
briquettes of iron-and-graphite or nickel-and
graphite ( according to wh ether the plate is  
a ,  positive or a negative) , covered with per
forated, steel . retaining lids.  A full descrip
tion of the grid and plate will  be found in 
th e SCIENTIFIC A�IERICAi\' of June 1 5. 1901. 
The positive plates are all connected to
gether within the cell and fastened to the 
positive terminal, which is brought out 
through a rubber bushing in the cell cover. 
A nut. held from unscrewing by a cotter key. 
cl.unps the connecting wire to the terminal ,  
outside t h e  cel l .  T h e  negative terminal i s  
brought through the other s i d e  of t h e  cover 
in the same manner, and connected outside 
to the positive One of the adjoining cell. 
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OIL FUEL ON THE STEAMSHIP "MARIPOSA." 

BY ENOS BROWN. 

The advantage of oil  as fuel for sea-going vessels 
has been demonstrated. it Is believed, conclusively, on 
the Pacific coast. 

The steamer "Mariposa," of the Oceanic Steamship 
Company, was lately withdrawn from service for the 
purpose of ren ewing boilers and engines which had de
teriorated through long and continuous usage. The 
"Mariposa" was built  in 1883 by the Cramps,  and is a 
sUllerior type of an i ron vessel . Her gross tonnage is 
3 ,158,  and she is 320  feet in length over all.  When 
nearly ready for sea it was determined to equip her for 

heating surface of the two double-ended boilers was 
8,302 square feet, and the square feet of heating sur
face to each pound of oil was 2 .76 .  The temperature 
of oil in storage tanks was 90 deg. to 100 deg. In 
heaters the temperature was maintained at 1 40 deg. ; 
the temperature of the air in furnace fronts used in 
burners was 300 deg.; while the temperature in the 
uptake was 550 deg. to 600 deg. 

The, economical results of the substitution of oil 
for coal.  aside from saving in the cost of fuel .  con
sisted in dispensing with the service of six firemen 
at $50 per month each and twelve coal passers at $ 40 
per month-a saving of $780 each month in wages. 

As the engines were new and never had 
run with coal as fuel ,  the saving in this 
particular could not be computed. In the 
opinion of the chief engineer, oil at 65 cents 
a barrel f. o. b. equals coal at $3 a ton. 

Particular attention was paid to the odor 
perceptible throughout the steamer on the 
first voyage. and the conclusion was that 
it was not noti ceable. The absence of soot 
and smoke added greatly to the comfort of 
the passengers. 

In the fire room no i l l  effects of the gas 
were felt, the ventilation being perfect in 
every respect. 

On the return voyage the "Mariposa" made 
port a whol e day ahead of time. Data of 
the second voyage appeared even more favor
abl e, owing to the growing familiarity of the 
men with the management of the new 
fuel .  The consumption of oil on this trip was 
perceptibl y less. 

In the fire room six men are now required, 
two to each watch. one only being required 
for tending the burners. 

...... 
The L o re of Kh eumatl8m Rlng8. 

There are two other openings in the cover 
of the cell -one for fil ling it and one for al 
lowing gas to escape. ,The former has a 
hinged spring cap that opens upon releasing 
the catch. The gas valve has a mushroom
shaped top that, should the cell be over-

THE NEW EDISON STORAGE BATTERY 
CELL. 

CROSS-SECTION OF EDISON 
BATTERY CELL. 

Sufferers from rheumatism who believe 
they will be cured of their aches through 
wearing a certain kind of metal ring would 
be surprised perhaps to h ear that they are 
keeping alive an old superstition that owed 
its origin to one of the ceremonies per
formed on Good Friday. The ceremony was 

turned, closes the two small gas passages i n  
the gauze-fitted cap over i t  a n d  effectually prevents 
any l iquid from escaping. The fine wire gauze. oper
ating on the prinCiple of the Davy miner's lamp. 
keeps the gas from firing back and blowing up the 
cell, should any of that which escapes become i gnited. 
The cell cover, fits sufficiently close upon the top of  
the jar to make a fluid and gas-tight joint. 

The cells exhibited were of 200 watt-hours capacity, 
they being capabl e  of furnishing 160 ampere-hours at 
an average discharge vol tage of 1 .3  per cell .  They can 
bf' run down to 0 without damage, but ordinarily are 
not discharged below 0 .75 vol t per cel l .  Each cell has 
24 plates 9% x 4%, inches in size and 0 .1  inch thick. 
These plates are capable of discharging at as high 
a discharge rate as 200 amperes without damage. A 
sample plate was shown, taken from one cell of a 
set that had run a vehi cle 3 .100 miles over bad roads, 
and the onl y thing that distinguished it from a new 
plate was a slightly yellow coloration of the ni(;kel
plated grid and bri quette-retaining covers. The bri 
quettes of active material appeared to b e  in very good 
condition, thus showing the cell to have a very long 
life and to be durable. More tests of the new bat-

burning oil. Originally she was provided with two 
doubl e-end and one Singl e furnace boiler carrying 90 
pounds of steam. Her boiler capacity was not in
creased, but the new on�s were calcu lated for a pres
sure of 180  pounds to the square inch.  In place of  
her old three-cylinder compound engines. triple-expan
sion engines. with cylinders of 29 inches, 47 inches, and 
78 inches respectively, with 57-inch stroke. were sub· 
sti tuted.  The repairs were made at the shipyards of 
the Risdon I ron Works. 

The "Mariposa" was provided with six storage and 
two settling tanks, having a total capacity of 35,588 
cubic feet, or 6.338 barrels, located' on the port and 
starboard sides of the vessel . Ventilators of the trunk 
and cowl type extend from th e fireroom and tanks con
siderably above the main deck. The 011 is pumped 
from the storage tanks into the settling tanks, which 
are in duplicate', and containing 175 barrels each. From 
thence it is pumped through a heater, where it is 
raised to a temperature of. 140 deg. , and then it is  
forced through the burners at a pressure of 30  to 40 
pounds to the square inch. The air from the receiver 
is raised to a temperature of 300 deg. by circu lating 

called the Blessing of the Cramp Rings, and 
was carried out by the King himself, who went  into 
his private chapel ,  accompanied onl y  by his Grand 
Almoner. crawled c)n his knees to the crucifix, and there 
Olessed a silver bowl full of gold and silver rings. 
These rings were afterward distributed to people who 
were afflicted by rheumatism and epilepsy. The idea 
is supposed to have originated in a certain ring given 
by a pilgrim to Edward the Confessor, which was 
kept in Westminster Abbey and used as a cure for 
such ills.  

.. fe • ., 
Internatio nal Conference on Wireless Telegraphy. 

The Berlin correspondent of the Standard states ,  
"on good authority." that the International Confer
ence on Wireless Telegraphy will' take place in Ber
lin about the end of next March or the beginning of 
April .  England. the United States, France, Austria
Hungary. Italy, and Russia have responded to the 
initiative of Germany in the most friendly spirit, 
and the majority of these states have now intimated 
to the Berlin government that they will accept an 
invitation to such a conference on condition that the 

A PARTIAL LONGITUDINAL SECTION OF THE OIL-BURNING STEAMSHIP "MARIPOSA." 

tery are being made on delivery wagons In New York, 
after whi ch. we understand, it will be placed upon the 
market this coming spring. One thing is certain, viz . .  
that in the mechanical make-up of his cell, Mr. Edison 
has made so many improvements over the usual hard 
rubber jar as to produce a battery very much cleaner, 
neater, and safer than any that has yet been made. 
Even in the simple operation of refilling the cell by the 
addition of water to replace any that should evaporate 
from the electrolyte owing to overcharging, provision 
bas been made that the jar should not be filled too 
full by devising a funnel with a telltale float that indi
cates when the liquid has reached the proper level. 

around a special furnace front. into which it is led 
by pipes, finally coming in contact with the oil at the 
burner. 

Thus equipped the "Mariposa" made her first voy
age from San Francisco to Tahiti and back, covering 
in the round voyage 6,763 _knots. The results were as 
follows: The average horse power d eveloped was 
2,272.75, Including 1 20 horse power for auxili aries.  The 
average daily consumption of oil was 226 barrels. or 
32.28 tons. The hourly consumption was 3.013 pounds 
T he per horse power consumption, including compres
sor pum ps,  was 1 .3 25 pounds. The amoun t  of free 
air used each minute was 732 cubic feet. The total 

programme is fixed beforehand and sent with the 
invitation. The circumstance that England's official 
assent to the conference has not yet reached Berlin is 
mainly attributed to the rather difficult position in 
which she has been involved by the contract con
cluded between Lloyd's and the Marconi Company. It 
is. however, confidently hoped that England will send 
del egates to the conference, "not only because most 
of the naval stations are in her posseSSion, but also," 
says our contemporary, "because it is bel ieved that 
Si gnor Marconi's acquiescence in the decisions of the 
conference will greatl y  promote the future develop

ment of wireless telegraphy." 
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THE ICE CONDITIONS OF NIAGARA RIVER. 
BY ORRIN E. DUNLAP. 

The ice conditions met at Niagara Falls in the winter 
season are quite di fferent from those of any other 
place. This is true not only so far as the. scenic fea
ture is concerned, but also in connection with the ex
peri ence of the great power companies.  In the 
majority of water power d evelopments ice gives more 
or less trouble, but at Niagara the ice that has to be 
conquered is the result of unusual condi-
tions that are thoroughly interesting. All 
of the Niagara power plants have to fight 
th e ice of winter time, and it is a struggle 
of both night and day. The num erous tur
bines now in operation at th e  Falls require 
quite a large supply of water, and this 
creates a current in the upper river that 
sucks the ice toward and into the inlet 
canals. The larger part of the i ce that 
dev elops the battle at Niagara is formed 
many mi les away, in Lake Erie, and rushes 
down the river channels on the rapid cur
rent. When the wind is favorable for blow
ing the ice field of Lake Eri e into Buffalo's 
harbor, it crowds into the entrance of the 
Niagara River in tremendous quantities, 
and the entire stream becomes a tumblin g, 
grinding, tossing mass, pushed on by the 
pressure of the waters behind and pulled 
forward by the unceasing suction of the 
great waterfall. 

The Canadian side also feels the effect 
of the flow of ice from Lake Erie, and 
power and water plants are occasionally 
interrupted in their operation by the 
anchor ice. Recently the pumping station 
of the Niagara Falls, Ont. ,  water works 
was forced to idleness by the ice, and it 
was necessary to secure a water supply 
from the municipal pumping station of 
Niagara Falls, N. Y. This was accom
plished by running a line of hose from a 
hydrant on the .New York side across the 
upper steel arch briQge to a hydrant on 
the Canadian side. Through this hose a 
stream of water was sent until the Cana
dian plant was able to renew operations. 

People who live close by rivers and 
smaller streams are quite accustome¢ . to 
see them frozen over in winter, but ' at 
Niagara a peculiar effect develops when 
an ice bridge forms in the gorge below the 
Falls. It is just below the American Falls 
that the ice bridge usually forms at Niagara, at a point 
where the water is fully 190 feet deep and the current 
is quite rapid .  The sheet of water does not freeze over 
like oth er streams and rivers, but to the contrary, the 
i ce bridge is formed by small pieces of i ce gathering 
in such great numbers that they jam between the two 
shores so tightly that a mass of great thickness and 
strength is formed. None of the pieces of ice is  much 
larger than a man's hat, and they are of all shapes.  
This i ce is not formed at the point of gorging, but on 
the contrary, comes down from Lake Erie. No matter 
what size the cakes are when they leave the lake and 
enter th e river, in the trip down stream, through the 
upper rapids and in the terrible drop over the Falls, 
they are all churned and broken up, so that the ice 
that comes out from beneath 

Scientific American. 
w hi ch deep crevices extend, affording excellent oppor
tunity to judge of the thi ckness of the i cy structure. 
At these times the water is unusually high, a condition 
brought about by the direction of the wind, which forces 
the lake waters into the river, carrying the i ce field 
with them. When the wind lowers, the water recedes, 
the ice bridge settles, and becomes practically keyed 
over the lower river.  A change of wind will once more 
send the water pouring in greater volu me from the lake 

ICE · AND SNOW COVERED TREES. 

to the river, and a new and possibly greater suPP'y 
of ice will rush downstream. The i ce bridge already 
form ed will act as a dam to its passage, and then, 
with th e pressure of the cataract behind it, the new 
ice is hurled upon the ice bri dge, and there is a won· 
derful change in its formation. It is made more 
mountainous, more beautiful, and Niagara is in its full 
winter glory. 

While the Niagara ice bridge shows the power of 
small cakes of ice wh en united , the ice mountain of 
Niagara portrays the building ability of tiny spray 
drops when caught in the grasp ,of King Winter. It  is 
truly wonderful to what proportions this i ce mountain 
grows. Its massiveness amazes all who have looked 
upon it. So great is the quantity of ice it contains, 

93 
that it  is well-nigh midsummer before the last vestige 
of it leaves the slope close by the American Fall. 
While the i ce mountain decays under the effect of spring 
su nshine, the vegetation of the bank develops beauty. 

The summer foliage of many of the beautiful trees 
close by the Falls of Niagara would be far more attrac· 
tive were it not for the fact that each winter the ice 
that gathers on them breaks off the slender limbs. 
Trees that stand near Prospect Point in Prospect Park 

have only trunks and a few limbs, tpeir 
tops paying penalty to winter's beauty. 
The same may be said of the trees on Luna 
Island and some at Terrapin Point, where 
the ice gathers in great weight. I t  re
quires but a few hours to develop a wonder
ful change in the Niagara scene, and where 
to·day there is barrenness, to·morrow may 
be admired as the throne of winter. Oc· 
casionally beautiful frost effects may be 
seen in every pi ece of woods, but the trees 
of Niagara become like purest marble 
when th e spray cloud has them within its 
grasp. 

. . . , .  
Study of Tra n .. pare n t  Metan le 

F i l m  ... 
The method of producing thin depOSits 

of the metals by cathode projection has 
been studied by L. Houllevigue, of Paris. 
I t  is observed that when a discharge is 
produced in rarefied gas the substance of 
the cathode is projected in all di rections 
in the s urrounding space. This property 
has already been util ized to obtain plat· 
inum mirrors and resistance strips. The 
experimenter has produced thin layers of 
various metals such as platinum, pal· 
ladium, iron, nickel, copper, and bismuth ; 
no doubt the other metals may be de· 
posited in the same way, but carbon after 
s even days' discharge gave no deposit. The 
thin and transparent layers o·f metal which 
are deposited upon a glass surface afford an 
interesting study. To obtain these, a glass 
plate 2 inches square is placed upon a large 
horizontal anode plate. Half an inch above 
it is a horizontal plate of the metal to be 
deposited, forming the cathode. The whole 
is placed in a. glass recipient and a vacuum 
made. . The discharge is prod uced as usual 
by a Ruhmkorff coil, and the dark space 
surrounding the cathode comes nearly in 
contact with the glass. The discharge com· 

mences lly driving out the occluded gases of the metal. 
This first period is especially long with platinum and 
palladium. When this is finished the substance of the 
cathode is driven off, and is d eposited partly upon the 
glass opposite and partly on the metal anode plate. 
The deposit thus formed on the glass pr,esents all 
degrees of traIlj!parency according to the duration of 
the discharge, which may last several hours or days. 
The layers present, especially in the case of copper, 
the iris reflections which are characteristic  of thin 
d eposits. Their reflective power is consid erable. The 
layers do not adh ere strongly, but may be easily 
brushed off the glass. 

The study of bismuth and iron in this form when 
placed In the magnetic field is of especial interest.  A 

film of bismuth obtained by 
this process was placed perpen· 
dicularly in a field of 2,250 
units. Contrary to what might 
be expected, it showed no vari· 
ation in electric resistance due 
to the action of th e field. I ts 
resistance remained unchanged 
at 26.9 ohms. Leduc observes 
that bismuth is more sensitive 
to the magnetic effect as its 
structure is more crystalline. 
It would seem from the above 
that the bismuth deposited in 
the thin layer is completely 
amorphous. A film of trans· 
parent iron placed across the 
magnetic field allowed the rota
tive effect on polari7.ed light to 
be easily observed. A varia· 
tion in the fiel d of 1?,250 units 
caused a positive rotation of  
1 deg. 18 min. , . deducting for 
the glass support. On the can· 
trary, the author has not suc· 
ceeded in observing, in a film 
placed parallel to the magnetic 
fleld, the existence of double reo 
fraction pointed out by Ri ghi.  

--_ . . ... . ---

the cataract is all in very smal l 
pi eces. This ice fills the lower 
river from shore to shore. It 
crowds into the eddies, and 
is jammed tight by the force of 
the flowing i ce pushed on by 
the current. The eddies be
come clogged until the only 
open channel is in midstream, 
and through this channel the 
ice pushes and grinds as it is 
shoved forward by the ice that 
continues to pour over the pre
cipice. The quantity of the ilow 
increases. The weather grows 
colder, and it is observed that 
the ice in the channel in mid
stream shows a disposition to 
linger. Then it breaks away 
again, and the grinding and 
forcing cO'ntinue until the 
quantity of ice comin g · over the 
fall becomes too great to pass 
through the channel, and an 
ice jam quickly results. Then 
it rolls and heaves on the 
river. The pressure behind 
grows greater, and the mighty 
mass of quiet ice is heaved 
mountain high.  I t  is firm. All 
motion has ceased. An i ce 
bridge is formed-a rough,  un
even, rugged mass through 

BOEKE JUST BELOW THE HORSESHOE FALLS, SHOWING HOW THE THICK ICE IS CROWDED 
UP ON THE CANADIAN BANK. 

One of the latest long·dis· 
tance and high·speed el ectric 
rail ways is between Seattle 
and Tacoma. 
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AN IMPRESSION OF HARCONI. 

On ly five years have passed " i nee the general public 
first heard of Man�oni.  Scientists, to be sure, had 
J;nown of him as a young man who was carrying 
on the work of Hertz and his immediate successors. 
\Vhen, however, Marconi made his first successful ex· 
]leriments in transmitting messages for short distances 
w i t hout w i res. the newspaper men scented a good 
"story," and proceeded to write him up for a sensa
tion-loving world in their  best and most flaring style. 
He is now one of the most " i nterviewed" of  public 
men. Reporters hunt him ; and when they drive him 
to cover, they haunt him. Hardly a day passes but 
he is  talked at, questioned as to his work, and begged 
to give some exclusive bit of information. He has 
been photographed in all possible positions. He has 
been interviewed at all possible times, and sometimes 
at impossible times. Clearly Marconi has learnt that 
fame is  its own punishment ; and that he must submit 
to the delicate torments of the inquisition instituted 
by the modern press. No wonder that he leaves the 
impression of being intensely wearied by inte

·
rviewer.s .  

At best he is but pleasantly unhappy with them. 
When you meet 'him for the first time, you know 

that he i s  not a cordial man ; and yet you feel that 
he will  not rebuff you, that he will p robably do for 
YOIl what he can. His manner is  that of chilly re
serve. I n  the press he is referred to as "the young 
Anglo-Italian" who has done some startl ing things 
which are not very clearly explained. "Anglo-Ital ian" 
may be a designation accu rate enough politically ; it  is  
hardly characteristic of the man as he appears i n  the 
flesh.  Italian blood flows in his veins,  i t  is  true ; but 
he is English for all that-English i n  his bearing, 
English in his dress, English in his speech, save for 
the least perceptible foreign intonation. Not the 
faintest spark of southern fire ever flares u p  within 
him. A cool, calculating man of the North, is  this 
so-cal led Anglo-Italian.  

For a successful inventor Marconi appears the 
l east joyous of men. His  features are melancholy 
in expression. They are those of a man fast approach
ing forty-not those of a man of tw enty-eight. His 
faee is  impassive, his eye almost col d .  When he smiles 
he half shuts his eyes,  wrinkles the muscles of his 
cheek , and draws up the corners of his mouth. I t  i s  
n o t  a pleasant smile. 

I f  you visit Marconi with the expectation that he 
will  do the most of the talking, you will  find that 
you are grievously mistaken. You must do the talking 
yourself.  To be sure, he answers questions frankly 
and fully ; but he will not converse voluntarily. You 
discover quickly enough that his reticence is the reti
c€nce of modesty. When he discusses the Marconi 
system of wi reless telegraphy, he refers to it  as "our" 
system, not as "my" system . He praises where praise 
is due,  recognizing fully that i t  is not given to any 
one man to learn all the secrets of science, and that 
great results are attained usually bl! ihe co·opemtion 
of  many minds working to a comm on end. He ac
lm'owledges fully and openly how important to himself 
h as been the work of his  predecessors, and even that 
of  some of his contemporaries. "The success of the 
experiments with which I have been engaged is the 
logical result of the work of myself and of my assist
ants in the last few years, and of scientific investiga
t i ons of the latter part of the century," he himseif 
says. "Revolutionize" is a word not included in the 
vocabulary which he uses to describe the possibi lities 
of his invention. He frankly admits that it is  not his 
purpose to render submarine cables useless ; he is sat
isfied if  he can successfully compete with them ; or 
if he can only make them cut down their present 
rates .  

A n d  yet, he talks of his  system w ith a certain a i r  
of easy confidence, w h i c h  l eads y o u  to infer that i f  
a n y  man will  ever succeed in outdoing t h e  submarine 
cabl es, it is  Guglielmo Marconi.  It  is not often that 
he prophesies ; and when he does, you feel that he 
knows ; or as he himself puts it, "It i s  not my policy 
to make a statement before I am absolutely sure of  
the facts." When he to·ld the representative of the 
SCIEc;TIFIC A;\IERICAN that in a few months a regu lar 
transatlantic wireless telegraph service would be estab
lished, he said it in a way that left · no doubt of the 
thing. 

Although he is modest, he does not wrong himself 
by belittling his own work. He talks of his magnetic 
receiver almost objectively, as i f  it were the produc
tion of some other invento·r's mind, which is  all the 
more noteworthy because the instrument in question 
is, probabl y, the most valuable contribution to wi reless 
telegraphic  apparatus made since the invention of the 
cohereI'. He admits his receiver's great speed and its 
general merit, and expresses his opinion of its recent 

remarkable p'erformance at Cape Cod in terms of mUd 
vpproval , which are, however, not utterly devoid of a 
tinge of pleasure. It is difficult to picture Marconi's 
waxing enthusiastic even over a very great achieve· 
ment.  I t  is s ignificant that the newspaper men who 
saw him after his wonderful feat at Cape Cod merely 
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reported him to be in exceptional l y  good humor. 

He has har! unusual ohstac I ef; to contcnd with in 
the devel opment of his i deas. There have been teehni
cal difficulties, of which he is now fortunately able 
to speak as things of the past. The reason for these 
d ifficulties he describes in a simple way without a 
trace O'f the pride that he probably feels in having ' 
overcome them. "Any other machine," he says, "ell

abIes the inventor 1!0 shut himse l f  up in a room and 
announce results when i t  is  wise for him to do so. 
Wireless tel egraphy i s  d i fferent, especially in the 
way that we labor. I t  i s  not a case of one machine 
here and one in England ; but O'f half a machine here, 
and another half i n  England .  And each of these ma

c h ines must be adj usted, the one to the other." 
More formidahle even than the inherent technical 

difficulties of space telegraphy itself was the opposi
tion of the British telegraph and cable companies, who 

thought that thei r vested interests of $400,000,000 were 
endangered by the new means of communication.  O f
ficials of the telegraph and cable companies have 
blocked Marconi's onward course wherever they cou l d .  
Subject to government control a s  t h e  telegraph systems 
are, the authorities have been d iscourteO'usly slow to 
grant privi leges to Marconi.  They aHowed him to send 
messages to ships three miles from land , but when 
the vessels came within the two and one-half m i l e  
l i m i t ,  communication was forbidden. When he is 
asked to tell something of these trials ,  he answers, not 
bitterl y as one might expect in a man who has been 
sometimes balker! , but smilingly, i n  amused toleration, 
as i f  the experience was to have been foreseen. H e  
does n o t  gloat over t h e  fail u re of t h e  companies ; he 
simply says : " I  think this opposition 'has at least 
been ineffective." I f  you question him as to the com
mercial success of his invention, he points for an answer 
to the sixty Engl ish warships. twenty-five ItaHan" war
ships, and a · score of Atlantic l iners equipped .�ith his 
apparatus. 

Nice distinctions in giving credit for the purely 
scientific steps by which resu lts in transoceanic com
munication without wi res have been attained, are here 
out O'f place. I t  is pleasing to note, however, that 
the resolution of Senator Hoar, of Massachusetts , tend
ering the thanks of Congress to Marconi for the good 
he has done mankind, shows that our own government 
is keenly alive to' the permanent benefit which has 
accrued to i t  as well as to the world from Marconi 's 
work. As he himself recogni zes the merit of the labors 
of those who went before him, it  is fitting that others 
should recognize the fact that his organizing talent 
has brought together a hundred contributory specu· 
lations and detached discoveries into harmonious re
lation, and has given us a system of wi reless tele
graphy, still susceptible of improvement in many re
spects, no doubt, but practical in the attainment of re
sults scarcely deemed possible by present agencies. 

• ' e ,  • 
AN OPERATIVE ENGINE THE. SIZE OF A DIME. 

A number of tiny engines have been constructed at 
d ifferent times, but doubtless the smallest which has yet 

AN OPERATIVE ENGU{E THE SIZE OF A DIME. 

been built which is actually operated was recently com
pleted by Mr. A .  G. Root, of Danbury, Conn. As the 
photograph shows, it stands on a piece of metal just the 
size o f  an American ten-cent piece, the materials of 
which it is made being gol d,  silver, brass, and steel. The 
l argest part of the engine is less than a half-inch in 
length, the flywheel being but 7·64  of an inch in diame
ter, while the main shaft of steel is but 5-16  of an inch 
in length. The band of the flywheel is of gol d .  The total 
weight of the engine without the base is but three 
pennyweights, and its total height i s  less than a half
inch. In making the various parts and putting them 
together it was necessary to use a magnifying glass on 
account of the delicacy of the work, yet the engine runs 
perfectly, compressed air  being used for power appl ied 
through a tiny tube. As long as the air supply is 
maintained, it continues in motion. The horse power 
developed is so small that it cannot be estimated .  

. I .  I • 
Illlprovelll e nt In til e Bra u n SyHtelll oC W ireless 

Telegraplly .  

Prof. Ferdinand Braun, of Strasburg University, an
nounced before the Strasbu rg Scientific Society that 
he has discovered a method of producing electrical 
energy of unlimited volume and projecting it into 
space in the form of electric waves to any desired 
d i stance. Prof. Braun claims that his new method 
secures greater accuracy of transmission in wi reless 
tel egraphy and that he attains a more perfect attune
ment of transmitting and receiving instruments. 
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E u g i tu' t' r i u::- N ot e s .  

I t  is safe Lo say Lhat llOIlC o[  the illd ustnes have 
been so substantial l y  benefited by the present era of 
p rosperity as that of locomotive and railroad rolling 
stock construction. It was announced a few weeks 
ago that the Canadian Pacific Company was compelled 
to send an order for locomotives to Scotland, for the 

reason that i t  could not be placed in this country 
except for del ivery in the remote future. This order 
involved twelve ten-wheeled modern locomotives. 

Mr. Matthews, the engineer-in-chief of the T rinity 
House, England, has been carrying out a series of  
experiments with the Kitson incandescent oil vapor 
burner, for the purpose of introducing it  into the 
lighthouses around the English coasts in the place of 
the oil  and wick burners now generally employed. 
He has introduced several modifications in the � r
rangement of the burner to adapt it to the special 
requirements of lighthouse illumination. The rrincipal 
improvement is  a considerable increase in the in
tensity of the incandescent mantle by more efff'etually 
mixing the air with the oil  vapo r ; reducing the inter· 
ference of the associated tubes to the minimum ; and 
also rendering the pressure of the oil vapor more eon·  
stant and uniform . I n  the course of his  experiment,� , 
the engineer has also found i t  possible to use an o i l  
having a flashing point of 160 deg. F. ,  thus add i n g  
very considerably to t h e  safety of using t h i s  form o f  
burner for lighthouses. A practical trial o f  this im
p roved burner has been made at the lighthouse 
at Lowestoft on the east coast for some months past, 
and it has proved to be simple and safe i n  manipula
tiC'n, the l ight produced being of very high power, 
steady, and dispensing with trimming or frequent ad
j ustment of the draught. The consumption of oil for 
the incandescent burn e r  i s  estimated to be about one
fifth of the quantity expended with an ordinary light
house burner consuming oil with concentric wicks, 
while the increased luminous intensity produced by the 
former as compared with the latter is claimed to be 
no less than ten times greater .  Under the circum
stances this incandescent oil burner i s  likely to prove 
a great success for l i ghtholIse work. Its application 
is just at present l.imited to optical apparatus of small 
size, the large len s arrangement now set up in many 
lighthouR(, s  ] ) " i  n e',  a d n pted for oil flames of much larger 
diamet, · j' t h nn t h a t  of the incandescent mantle. A sys
tem of sOIllPwhat si m ilar kind has been in experimental 
use in : ; n m c l ight.houses in France, and the officials 
of the French l ighthouse service are so impressed with 
the possibil ities of the system and its simplicity of 
working that they propose to. extend its application. 
The Trinity House authorities are also contemplating 
the introduction of this type of burner in the l iglit 
house recently constructed on the foreshore below 
Beachy Head. 

• • • 
Tile Deatb oC .J ames Wlnlsll urst. 

On January 3 James Wimshurst, F.R. S . ,  passed away 
at the age of seventy years. He was the second son 
of Henry Wimshurst, who introduced the screw pro· 
peller. After receiving an education at Stebonheath 
House, London, he entered into business with his 
father. Later he joined the professional staff of 
Lloyd's Register; remaining there for some eight years. 
After occupying the chief position with the Liverpool 
Register of Shipping for a considerable period, he re
ceived an appointment to a principal pOSition in the 
Consultative Branch of the Board of Trade. 

I n  his spare time, Wimshurst devoted himself to 
scientific pursuit. Twenty years ago he published the 
particulars of a large and very powerful influence 
machine which he had designed and made. These 
machines are now well known throughout the worl d 
by his name. In 1893 he designed and exhibited a 
system for connecting l ightships electrically with the 
shore stations. Wimshurst's work was notable for his 
steady and persistent refusal to accept anything in the 
way of· money for his labors. 

. . . ' . 
Tile C urre n t  S u pplelllent. 

The current SI' I'PLEMENT, No. 1414, is  largely de
voted to naval matters. Lieut. Spear discusses at 
length the strategical value of submarine boats in mod
ern warfare. For the purpose of Ulustrating Lieut. 
Spear's discussion many engravings of the various 
types of submarine boats have been provided. Fred. T. 
Jane continues his interesting naval war game articles. 
The electrical department of the number contains ar
ticles on "Atmospheric Electricity and Earth Cur
rents,"  by E. O. Walker ; "Fishing by Electric Light," 
and "Electricity Works in Switzerland and Water 
Power." The Dutuit collection of valuable archlEo!ogi" 
cal curios is  fully described and illustrated .  Some ac
count of the origin of terrestrial plants will be of in
terest. The Trade Suggestions from United States 
Consuls and Trade Notes and Recipes are also pub
lished. E. O. Hovey concludes his resume of the pro
ceedings of the annual meeting of the Geological So
ciety of America. 
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A m e rlt' a n  ( ' o IlI IlU' rc l a l  I� x l. a l  ... l o l i .  

To the Editor of the S( ' I )'; :\ Tl F H '  A �I F.R I ( , A :\" : 

I n  you r very interesting article ,  "The Mechanical I n
ventors of Lancashi re,  Englan d , "  by S i r  W. H. Bailey 
( S ( ' I )'; :\ T a' I ! '  A �I E ll 1 ( ' .\ :,(  SI ' I ' I' U; �n; :\ T, No. 1 4 1 0 ,  January 
10 ,  1903 ) '  you say, referring to the invention of the 
puddling fu rnace by Henry Cort,  of Lancashi re : 
" Previous t o  that year, 1 7 8 3  ( date of Cort's patent ) ,  
no English i ron was used for the pu rposes of the 
Engl ish navy. As much as £ 35 a ton was paid for 
Ru ssian o r  Swedish i ron,  for English i ron was bad i n  
quality,  and, a s  a means of removing the impurities 
from it ,  the fu rnace met with immediate and remark
able success . "  

Previous to the iJ i rth of Henry Cort ( 1 740 ) t h e  manu
facture of bar iron in the North American colonies 
had already favorably engaged the attention o f  thc 
authorities of the Engl ish navy. I ts superiority was 
pronounced, and of such an eXl'el lence, even as early 
as 1 7 3 5 , as to extort the  highest encomium from offic ials 
of the British Naval Board. 

The Americans engaged i n  the manufacture of i ron 
at a very early period.  I n  1621 Virginia led the way, 
and was fol lowed by Massachusetts in 1 6 2 8 .  

'r h e y  made, however, b u t  l i tt le  progress , as the 
mother country adopted the policy of  restricting; their  
manufacturing spirit by administrative means. 

I n  1 6 6 0  the British Parliament passed an act pro
hibiting the American colonies from exporting any of 
their manufactu res to  England in  any but English
built  ships, although in di rect violation of the charter 
of Vi rginia,  w hich empowered the people of that colony 
to carry on a di re('t trade with foreign countries.  

In 1669 England imposed a duty of 10 sh i l l ings per 
ton on al l  iron imported from the American colonies.  
I t  was afterward proposed in the House of Lords to 
prohibit the American colonies from manufacturing 
ironware of any kind "out of  sows, pigs, or bars ,"  under 
a heavy penatty,  which did  not,  however, become a law, 
but displays the fact of aggressive American enter
urise even at that early date. 

No colony of any other nation du ring any period of 
the world's h istory can be cited whose industrial 
energy extorted such a tribute as this proposition to 
prohibit  American manufactures for fear of  an 
American invasion, two hundred a w l  tw,'n t y -four years 
ago. It is an astonishing indust r i a l  become of Ameri
('an progress, unique and unparalleled. 

I n  1 7 3 1  an act was passed by the Engl ish Parlia
m ent d irecting the Board of Trade to inquire into  
and report on the laws made, manufactures set  up,  and 
trade carried on by the American colonies.  I n  the 
following year, 1 7 3 2, they accordingly reported that 
iro ;:. :vorks had for years been establ ished i n  Massa
chusetts, Rhode Island,  Connecticut ,  New York, Penn
sylvania, Maryland, and Virginia ; and from the prog
ress they had made, it was deemed expedient to en� 
cou rage the manufacture of i ron in the colon ies, espe
cial l y  as the production of i t  had greatly fal len off in 
the mother country. 

Owi ng, however, to the opposition of the Engl ish 
manufactu rers,  Parliament in the same year,  1 7 3 2, 
passed laws prohi biting smelting furnaces, rol l ing or 
slitting mills,  tilt hammers, etc. 

England herself ,  by restraining and even prohibit
ing the domestic industry of the Americans so ' I ong 
as they remained i n  the con dition of colonial de
pendencies, had trained them to consider the estab
lishment of  home manufactu res as an aet of  patriotic 
resistance. The confidence of the colonists previous to 
t h e  revol ution was expressed by Hartl ey of Pennsyl
vania : " "Ve are able to furnish some domestic manu
fact l l res in  sufficient quantity to answer the consump
t i on of the whole count ry, and to work up ou r stock 
. - material even for export . "  

Prohibitive l egislation indicates t o o  c learly · that long 
beiore 1783 America was practit-a l l y  tn advance of 
England,  possessing better raw material and superior 
mechanical ingenuity  and enterprise .  So much for the 
manufacture of i ron previous to 1 7 8 3 .  Let us glant'e 
at  the facts as to t h e  rep u t a t i o n  of A m eriean manu
factured /Jar iron a m ong ('mn p e t en t of{ida ls of the 
Eng lish navy. prev i o u s  t o  1 7 8 3 ,  

Copy of a l etter from officers of  his Majesty's navy 
yard at Woolwich to the Navy Board , dated September 
3 ,  1735, reads as follows : 

"We have lately received from his Majesty's yard at 
Deptford, bar i ron 2% inches broad and 1 1� incl!.es 
thick,  

'
15 cwts. 0 qrs. 4 Ibs. ; squares of. v,. of an inch,  

5 cwts. 0 qrs .  12 Ibs . ; im!)orted by Mr.  C rawley frqm 
America ; and pursuant t o  your wa rrant of J u l y  1 1 , 
1 7 3 5 ,  have made sufficient trial of each of the sorts, 
find the same i ron to be very good ,  and fit for his 
Majesty's service,  superior in every respect t o  the hest 
Swede" i ron, an el in our opinion wort h £ 1 7  1 0s .  ilrl . 
per ton."  

TJ:!ey alRo wrotp to t hp Nayy Boanl on .Ju l y  1 7 , 1 7!lr. :  
" That from the trials we have made from one ton of 
iron ( bar) imported by Mr . .  Crawley from America, 
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it is ,  both in the nature, and goodness, and value,  equal 
in all respects with Swedes i ron." 

Mr.  J .  M .  Swank, in his exhaustive work, " I ron in 
A l l  Ages," says : "For a long time in  America,  the 
needs of the i ron trade were for the smal l rods and bars 
necessal'y in tile production of nai ls ,  w i re ,  and articles 
of household hardware or for castings . "  

I n  1 7 3 1  the fi r s t  rol l ing or slitting mi l l  operated 
in  America was erected i n  Massachusetts Bay. With 
a two-h igh train the i ron bloom was lengthened into a 
bar and then in the "slitting" machine this bar was cut 
into l ongitudinal seetions by means of rotary cutters ,  
consisting of steel  disks.  This  was the mode of manu
fac turing rods which entered into so many of the 
merchantable products of  the period .  I n  1 750 an act 
of Parl iament which forbade the erection of rol l ing and 
s l itting mills i n  the colonies was put i n  force, and, 
though bar and pig'  i ron continued to be manufactured, 
there was but l i ttle progress made in the industry until  
after the revol ution.  

The ba r i ron referred to i n  the aforesaid report to 
the English Navy Board was made by the two-high 
train rol l s ; although most of the Ame'riean i ron of 
that period was drawn under the tilt hammer. 

Thus American commercial invasion,  it  would seem , 
is not a c reation of recent growth, It was in evidence, 
as regards use of Ameril'an i ron i n  the Engl ish navy, 
oyer one hundred and seventy yeal's ago. 

The selfish obstinacy of the B ritish manu facturers 
in thei r appeals to Parliament brought about the pro
hibitive laws of 1 7 3 2  and 1 750 against every industrial  
effort , but more particularly were these laws aimed 
at the magnificent i ron industry which is pre-emi nent 
in America to-day. 

America has, however,  by a survival of the fittest , 
grown to her proud position, which was assured more 
than a century ago by the marvelous resou rces which 
the present generation has developed in the ' character-
istic American fashion. S.  C I1 A �lm;HLAlx .  

Buffalo, N ,  Y.  
,., . 1  . ..  

The N eeded l.lC·rea,lOe o f  O u r N a v y .  

To the Editor of  the S( ' n; :\ T I F 1 C  A � n; l u (, A ;,\, : 

In ('onnection with the "new ships for the navy," 
and the neceE>sity for "an elaborate programme of 
construction," in your issue of the 1 7th i nstant, Sena
tor Joy's bill  providing for the cons truction of twenty
five battleshi

'
ps, Senator Hale 's  opposition to the con

struction of modern high-powered battleships, and the 
recent organization of a Navy League i n  the United 
St.ates, are a l l  subjects of  considerable importance to 
the nation,  as well  as of considerable interest to naval 
folks and citizens i n  general . 

The necessity for a programme of construction , al
though more keenly fel t now than eyer before, brings 
to mind the fate of one that was d rafted in  1 8 8 1  by 
a special board appointed by Secretary of the Navy 
Wil l iam H .  Hunt. This board , with Rear-Admi ral 
John Rodgers presi ding, "advised the construction of 
tweI!ty-one armored battleships, seventy unarmored 
( 'ru isel 's of various kinds, five rams, five torpedo gun
boats,  and twenty torpedo boats,  all t J he b u i l t  of stee L "  
This programme w a s  thought to b e  necessary as a 
nucleus for a modern navy at a time when neither the 
Phi l ippines,  tlawaiian I slands, Porto Rico,  nor any 
other outl ving possessions existed to d ivert our atten
tion during war times. If such a programme were 
deemed necessary twenty years ago, what must be the 
in(;reased ne.cessity to-day, with our advent into inter
national pol it ics, a.d consequent dealings with powers 
whose ·naval forces have become our superiors ? 

I t · has taken nearly  t wenty years to b u i l d  u p  the 
United States navy t o  the strength advised by the 
Rodgers board ; in  other  words , we are twenty years 
behindhand ; but what else i s  to be expected with the 
present. method of obtai ning favorable naval legisla
tion ? At one time construction was delayed one year 
by the chicane pol icy of  Congress in appropriating 
three o f  the heaviest figh t ing vessel s ,  yet at the same 
t i me placing a clause i n  the appropriation to the effect 
that no ('ontract for construction should ' be made until  
that for the armor had been preyiouRly malle ,  the price 
for the latter  being also fixed at '1 fign re consi derably 
lower than i t  was possible to obtain it ,  Other del ays 
have been due to the fail ure of COngreRs �o !!!alw any 
appropriation, on the ground that our Shi pyards were 
taxed to their  utmost with government and private 
work already on hand ; yet while we have been wait
ing for o u r  shipyards to clear their ways, no less 
than six vessels of  war, from protected cruisers t.o bat
t leships : have been or are being bui l t  for Japan, Russia, 
and Turkey.  Thus we fail to see the val i (iity of such 
excuses. 

With this and other opposition in  m i n d ,  the intro
d\\ction of a b i l l  by Senator Joy, of  Missou ri ,  providing 
f�'r the construction of t.wenty-fiye battl eships seems 
a bold step, and i t.s outcome is  of extreme importance 
for seyeral reasons. If the const ru('tion t herein pro
v ided  for is to he completed wi thi.1I five years, our n�yy 
wOl lhl a t  t hp end of t h<tt_ti lll " hI' u P .  t o  t he Rt rpI Ig t h 
of what it ought to be t o-day. We would be in pos
session of about forty-five battleships ; but in the 
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meantime Germany, who only a few years ago had a 
very low pOSition in the rank of naval powers and is 
now rapi d l y  overtak ing us,  wi l l  also possess at least 
an equal number of hattleships, as provided in a naval 
programme adopted by her some years ago ; so that, 
bold as Senator Joy's bi l l  may appear at first, but 
s l ight t.hought will  convince one that after all  its 
provisions are, i f  anything, modest and that thirty 
battleships would be none too many. The inadequacy 
of former appropriations since the beginning of the 
new navy is also forcibly shown. And furthermore, 
whether Senator Joy's bill p�'oyides for one or fifty 
battl esh i ps ,  no material benefit would result  until  at 
l east three, and possibly five, years after its passage
the .time required for construction ; and in the mean
time nations could be created or exterminated,  so that 
the passage of such a bil l , provided it  also includes 
an immediate increase in the personnel of not l ess than 
1 4,000 men-whose thorough training woulfol. requ i re as 
much time as the construction of their ships-and also 
for su pernumerary ships with which to replace those 
drawn out of active service as being obsolete or de
t l' riorated ,  could not be too readi ly effected if we are 
to enforce the Monroe Doctrine and impress aggressive 
foreigners with the importance of respecting it .  

lt  is  to meet problems such as this,  and :0 give to 
the nation in  general a naval education, that the re
eently organ ized Navy League of the United States will  
have a wide field for operations. 

CA I{LUS UE ZAFIIA. 
3 1 2  West. 8 1 st Street, New York, 

January 22, 1903 .  
.. .  I • •  

,\. Plea for t h e  " Tr 1 l' I" ' r " Sy .. t e lll I I I  R a i l road 
SI::; u a J i llU;. 

To the Editor of the S ( ' n; :\ T u' l ( '  A �I EH I (' A :\ : 

The terrible disaster which has just occurred at 
Graceland ,  N. J . ,  presents another strong argument in  
f�or of the so-cal led "tripper" system in connection 
with rail road signals .  I n  the i nvestigation of the New 
York tunnel acci dent assertions were made that the 
best and most approved forms of signals were in  use.  
Nevertheless,  i f  the tunnel had been provided with 
" trippers" the accident would probably never have oc
curred.  At Graceland again, the use of a properly
arranged "tripper" system would undoubtedly have 
avoided d isaster .  

Modern automatic and i nterl ocking railway signals 
have been brought to such a state of perfection as to 
make it practical l y  i mpossible for a w rong signal to be 
given. Much effc'rt and money have been expended in 
the attempt to free the operation of signals from the 
element of h uman fal l ibi l ity ; but of what avail is this 
effort i f  the signals are to be disregarded by a human 
enginee r ?  An automatic device which would open the 
train pipe of the air  brake i f  an attempt wtre made 
to run the train past a danger signal would remove 
this most menacing featu re. It is  a wel l-established 
principle that safety d evices must, as far as possible,  
be automatic and independent of human intervention, 
Why this priIlciple b as not been more general l y  ap
plied to the stopping of rai lway trains is  a d ifficu lt 
question to answer. The patent files are filled with 
devices intended to accomplish this .  Many of them 
are entirely practicabl e.  In a few i solated i nstances 
they are used, and used successfully,  but they have 
never met with the general adoption which they de
serve. The writer has often tried to ascertain why 
the use of these devices is not more general , but with
out very satisfactmy results .  The most l ogical reply 
has been that it  would discourage watchfulness on the 
part of the engineers hy lead ing them to depend too 
m uch upon automatic appl iances . The plan of seal
ing the stopping mechanism and i �posing a seve re 
penalty  for break ing the seal WOU l d ,  i t  seems, dispose 
of  this objection. No c'ne would think of such a thing 
as allowing a modern elevator to be dependent entire l y  
o n  t h e  ski l l  and watchfulness o f  the operator t o  pre
vent it  from going through the top of the house. The 
most carefu l l y  planned automatic devices are provided 
to prevent such occu rrences ; yet a rail road train,  
traveling at terrific speed, and· represent ing enormous 
ene rgy, i s  al lowed to run without any safeguard be
tween itsel f and d isaster beyond the watchfulness of 
one man, who may be taken il l ,  or  suffer from a tem
porary mental aberration, or may even die suddenly 
and u nnot iced.  

One of the most dangerous elements in rai lway 
onerat ion is the tendency of most men to take chances. 
It is  to he hoped that rail road management does not 
encou rage this tendency by bringing too much pres
su re u pon engineers to make time. However this may 
I:e, the introdu cti on of the "tripper" system wou l d  
mali e  i t  a physical impOSSibil ity for a train to pass fl. 
s i gnal set. at danger. Trains mig}Jt make slower time 
i f  a sU J lerfiuous regard for signals were thus enforced 
at all t i mes,  but i t  seems as i f  ample compensation 
would  hI' real i zed in the great er safety to  the traveling 
puhl i (' .  W n,I. A R I I  P. G �� R R I i'l n .  

Harvard Coll ege Observatory, Cambridge, Mass., 
January 28. 1903. 
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THE COOPER HEWITT LAMP AND STATIC 
CONVERTER. 

Great interest attaches to the exhibit by Mr. George 
Westinghouse, d uring his recent stay in London, of 
the new lamp and converter invented by Mr.  Peter 
Cooper Hewitt. The lamp was shown in its commercial 
form to Lord Kelvin and a number of other prominent 
men, and the curious "static  converter" was there, for 
the first time, brought before the public. About two 
years ago the Cooper Hewitt lamp was shown as a 
laboratory apparatus at a "Conversazione" at Columbia 
University,  and was' des cribed at  that time in the 
SCIENTIFIC AMERICAN. 

The lamp in its present form consists of a glass tube 
of any desired shape with a bul b at one end which con
tains a small quantity of mercury. All air is exhausted 
from the tube, which thereupon fills with vapor from 
the mercury in the bulb. El ectrodes are provided at 
each end of the lamp, the negative electrode in the bulb 
of mercury and the positive electrode at the opposite 
end.  On passing a direct current through the lamp, the 
vapor which fills the tube is rendered incandescent and 
gives o ff  a steady, blue-white light. Owing to the 
great resistance at th e negative electrode to the initial 
flow of current, i t  is necessary to use a high vol tage to 
start the lamp. This is commonl y done by passing a 
spark from a "choking" coil through the negative 
electrode, which when once penetrated offers but slight  
resistance to the flow of current. I f  for  any reason the 
current  is interrupted, the high resistance is immedi
atel y resumed and m ust be broken down again before 
permitting further flow of current. 

The light given off by the incandescent vapor is en
tirely lacking in red rays, and this has its advantages 
to the eyes, for, as is generally known, red rays are 
the most injurious to the eyesight. However, owing 
to this peculiarity of the light, some very extraordinary 
color deceptions are produced. Di fferent shades of red 
reflect only the colors with whi ch they are mixed, as
suming colors varying from a dirty brown to a bright 
violet. In Mr. Hewitt's laboratory, where three of these 
lamps are used, a soft, well-diffused l ight is produced. 
Laboratory attendants affirm that they prefer to work 
under this light  than with ordinary dayl i ght, and 
have become 'so accustomed to the absence of red rays 
that they can, to a large extent, discern the true color 
of any object brought into the room. To the unin
itiated, however, the appearance of the room is start
ling, indeed. One is at once struck with the green 
appearance of all woodwork, and then with the green 
and purple blotched faces of the draftsmen.  A ques
tion which Mr.  Hewitt usually has to answer when 
exhibiting these peculiar color deceptions is, "Why 
don't you put a red globe around your lamp and chus 
get red rays ?" This is apparentl y  an easy sol ution 
of the difficulty until one is reminded that red glass 
does not change l ight waves, but simply suppresses 
all the rays that are not red. Since there are no red 
rays in the Cooper Hewitt lamp, the effect of the red 
globe would be to cut off all the light. It has been 
Mr. H ewitt's aim, 
therefore, to dis-
cover 
terial 

some ma
w h i c h  

Scientific American 
candle power as against 3 % watts in the incandescent 
lamp. Thus if the two li ghts are combined in elIual 
quantities, the resulting light would require only two 
watts per candle, a saving of 1 112 w atts per candle over 
the ordinary incandescent lamp. On account of 

THE COOPER HEWITT STATIC CONVERTER. 

i ts wonderfully low cost, the Cooper H ewitt li ght should 
be found very useful, without th e addition of any 
rectifying l ight, for i l luminating factories, yards, etc., 
where the differentiating of colors is unimportant. An
other promising field for the !lew light is that of photo
graphy. Being rich in actinic rays which most affect the 
photographic plate, the mercury vapor lamp is found 
to give excellent results. It has been in commerci al 
use for purposes of photography for some months, and 
i ts practica l  valu e  has been thoroughly tested. One 
of our illustrations is a reproduction of a photograph 
of Mr. Hewitt and Lord Kelvin taken under this mer
cury vapor light. 

Mr. George WestinghoW!e. Lord Kelvin. Mr. Charles Merz. 
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In the course of his experiments on the mercury 
vapor lamp, Mr. Hewitt discovered his "static conver
ter," to which we have referred in a previous issue. 
This converter, or arrester, as it might more properl y 
be called, acts to check the negative waves of an al
ternating current, permitting the passage of the waves 
in the positive direction only. The apparatus is sim
ilar in every respect to the lamp except that several 
positive electrodes are provided, one for each winding 
of the motor and another for the starting device. The 
lamp is also made spheri cal, so as to provide a larger 
area for dissipating the heat in the apparatus, anq at the 
same time to reduce the distance between the positive 
and negative electrodes, with consequent reduction in 
the waste of current. Our diagrams illustrate the con
nections with a Y-wound three-pha:se circuit. As in 
the case of the lamp, the resistance of the negative elec
trode must flrst be broken down before a current will 
flow. This may be done by connecting the converter 
with a circuit containing a "choking" or "kicking" 
coil, and causing a spark to jump between the el ec
trode a and the negative electrode e.  This breaks 
down the resistance of the latter electrode, and per
mits current to flow therein from electrodes b, c, and d. 
No current can flow back into any one of the positive 
electrodes when it  becomes negative to the others, be
cause i ts resistance has not been broken down. 
Thus it is that a path is provided for the cur
rent In positive direction only, while the circuit 
for the negative flow is open. The extent to which the 
negative electrode resists the flow of current, and the 
amount by which it is reduced while a current is 
passing, will be readily comprehended when we re
member that the di fference of potential between any 
two of the upper electrodes is at times far greater 
than between them and the electrode e. A two-phase 
or  single-phase current could not fiow through the 
converter, because in these currents there are periods 
when no positive current is flowing, which would per
mit the high resistance at the electrode e to be re
sumed, stopping the fiow entirely. With a current of 
three or more phases no such negaiive periods exist, 
and a constant fiow is assured. The negative portion 
of the wave may be i gnored or, if  desired, it may be 
used on another circuit. In either case no power is 
lost. T he current as it fiows from electrode e is of a 
pulsating character, though fiowing in one direction 
only. The circuit  is completed to the neutral point 
of the Y-winding. We have illustrated this circuit as 
containing a stora�e battery, a number of incandescent 
lamps, a direct-current motor, and several arc lamps. 

During the operation of the converter the mercury 
of the negative electrode is in constant motion, due 
to the pulsating character of the current. The mer
cury vapor as it  rises in the globe is condensed on 
the glass, and trickles down the side of the vessel 
back to the mercury reservoir. In this way the mercury 
which Is vaporized is constantly being replaced by the 
condensed metal. I t  is on account of this action that 
mercury is used instead of some other substance. Mer-

cury is an ele
m e n t a r y  sub
stance, and hav
ing scarcely any 
effect on i r o n ,  
which is used for 
the positive elec
trodes, forms no 
o b j e c t i o n 
able c h e m i c a I 
compounds, such 
as might occur 
with some other 
substances. A n  
interesting f e  a -
ture of Mr. Hew-
itt's converter is 
the fact that the 
loss due to a pas
sage of current 
through the lamp 
is constant at 14  
volts. Thus with 
a current at 140 
vol ts there wiII 
be a 10 p er cent 
loss, while at 
1.000 volts the 
l o s  s would be 
only 1 .4  per cent. 
From this it fol
l ows that the 
greater the volt
age the smaller 
the globe neces
sary to dissipate 
the heat pro
duced. 

would act as a 
transformer t o  
change some of 
the waves of light 
into red waves. In 
this search he has 
met with consid
e r a  b I e success, 
finding that silk 
dyed in rhoda min 
gives very satis
factory results, 
the only objec
tion being that 
the power of the 
ligh t  is somewhat 
redu ced on using 
this . transformer. 
A simpler method 
of rectifying the 
deficiencies of this 
lamp is to blend 
its light with an 
equal power of 
the ordinary elec
tric light. This 
combination also 
resul ts in great 
econom y of cur
ren,t because the 
C o o p e r Hewitt 
lamp is probably 
t h e c h e a p e s t  
artificial light in 
th e world. The 
m ercury v a  p 0 r 
lamp consumes 
one-half watt per 

WATCHING A TEBT OJ!' THE COOPER HEWITT CONVERTER. 

The advantages 
of this apparatus 
are of the most 
r e v  Q I u t i  Q U -
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ary character. The expensive and bulky rotary convert· 
ers of to· day would be displaced by these simpl.e globes, 
and the operating expenses of our substations would 
be cut down to a very trifling sum. Many other uses 
will  at once suggest themselves to our readers, all of  
which would be too numerous to mention 
here. 

Mr. Hewitt has obtained fifteen patents 
covering the principles involved in his sys
tem of lighting, and has entered into an agree
m ent with Mr. George Westinghouse for 
the sal e of all his patents to the Cooper 
H ewitt Electric Company. The company has 
control of both the lamp and converter. A 
factory is being installed in New York for 
the manufacture of these lamps and conver
ters, and i t  is expected that the lamps will 
be placed upon the market during the coming 
s'.,mmer. 

.. - . . .. 
Natu ral Gas In E nl/:l and. 

BY WILLIAM EDW ARD WARD. 
At a tiny village in �ussex, less than fifty 

mil es from London, a fiel d  of natural gas has 
been struck which in are,a and yield promises 
to be greater than any single American field.  

Scientific American 
indications point to a wide productive area. The strata 
in which gas occurs are a series of shale beds known 
locally as Kimmeridge clays, and these underlie  a very 
considerable area in East Sussex. The local theory 
is that these deep-seated shales are saturated with 

97 
strong to bear practical result. Instead of dotting the 
ground with storage tanks, the company are sinking 
them underground. A well some 75 feet deep and 15 
feet in diameter is sunk, and lined witlI boiler plates 
calculated to withstand a high pressure. From the 

tank thus formed a bore-hole descends to the 
gas-yielding strata, and from the top of the 
tank an underground main conducts the gas 
away. More fortunate even than the much
envied coal lords, the Sussex landowners are 
looking forward to fat royalties froni enter
prises so hidden away that they will not per
manently disfigure a single foot of ground, 
nor injure a single h ead of game. 

. '  . . .  
Electl'o l y tic Hed oc, t 1 o ll o f  N itric A cid. 

In Zeitschr. Anorg. Chem., J. Tafel describes 
an investigation of the alterations which nitric 
acid will undergo by electrolysis in the neigh
borhood ' of the kathode, considerable amounts 
of sulphuric or hydrochloric acid being pres
ent. A reduction will occur with most kath
odes, excepting, for instance, platinum. The 
mean products of this process are ammonia 
and hydroxylamine, their ratio depending on 
a whole series of factors, and varying to a 
high degree, according to the nature of the 
kathode, whereas the sulphuri c and hydro
chloric acids do not seem to exhibi t  any 

The history of this discovery is a curious 
commentary on English conservatism. More 
than a quarter of a century ago, foul air, in 
a boring sunk by a geological survey, caused 
an explosion; but the hint passed unheeded. 

marked di fferences. The largest amounts of MR. PETER COOPER HEWITT AND LORD KELVIN. A PHOTOGRAPH 
TAKEN BY THE COOPER HEWITT LAMP. hydroxylamine are evolved with pure mercury 

kathodes,  or well  amalgamated electrodes, the 
formation of ammonia being almost wholly prevented 
in some cases, so as to obtain a nearly perfect quanti
tative transformation of nitric acid into hydroxylamine 
salt, whereas, in the case of lead kathodes, the amount 
of the acid transformed 

Six years ago need for water was felt at the 
tiny railroad station of Heathfield, and the company 
sank a well in search of it. A smel l  of gas was noti ced 
as the boring was being sunk, but it was vaguely as
cribed to "foul air; " until  someone applied a match to 
the borehole, with the result of a burst of flame which 
was with difficulty extinguished. At a depth of 380 

THE COOPER HEWITT 
MERCURY VAPOR LAMP. 

feet the attempt for 
water was abandoned, 
but a heavy pressure of 

, gas came from the hole, 
and this has been con
stantly used since by 
the railroad company 
to light  the statio!).. 
'�'he "marsh gas lamps" 
proved a source of won
d er tQ the neighbor
hood , 

' and about twelve 
months ago local gossip 
attracted American no
tice to the curiosity. 
As the result of intel l i 
gent investigation, cap
i tal was interested and 
a company was formed. 

At present this com
pany is busily boring 
day and ,night, using 
light and power sup
plied by gas already 
tapped ; and in the 
m eantime it is reach
ing out after ' options 
and contracts. The 
possibilities of the field 
are vast, and the com
pany hopes to control 
the supply and furnish 
ligh t  and power to the 

whole of central and southern England. The com
pany has already sunk one well to a depth of 400 feet, 
and other borings are in progress. At this depth gas is 
struck at a pressure of 200 pounds to the square inch . 
As the pressure in th e borings steadily increases with 
the depth, it is probable that a 
still greater pressure will be ob
tainabl e if necessary, though the 
present one of 200 pounds is suf
ficient to carry the gas to any 
large city in England.  The ca
pacity of this initial ,boring is 
estimated at about fifteen million 
cubi c feet per day ; and ten 
such borings would supply the 
total requirements of London. 
An additional ten would suffice 
'for the needs of all the towns on 
the two principal south of Eng
land railroads-both ' of which 
traverse the field. The syndicate 
controlling the field believe t hat 
the yield of the first well will 
prove an average one, and that 
borings may be increased in
definitely. They are looking for
ward to a bi g future. 

The investigation of the gas 
fields by the practical method of 
boring has been confined to a 
narrow limit; but the geological 

l iquid petrol eum, which passes into gas under the 
pressure-easing advent of a borehole. 

Analysis shows the gas to be singularly free from 
the impuritieSl, such as ammonia and sulphureted 
hydrogen, which are present in some American yields, 
It contains 75 .5  per cent of marsh gas, 18 per cent of 
oxygen, 4 per cent of carbon monoxide, and 5.5 per cent 
of high er hydrocarbons. In this the percentage of 
higher hydrocarbons is  higher than in American gas;  
with the very practical result that i t  may be burnt 
without enrichment, for illumination. As it issues from 
the wel l  it gives a ligh t  only slightly inferior to the 
not very high standard adopted by the large London 
gas companies. Used with incandescent mantl es it 

I 
DIAGRAM O;F CON

VERTER CON
NECTIONS. 

gives a light  su
perior, unit for 
unit, to coal gas 
under the same 
conditions. I t  

been applied to gas engines 
with a saving of almost 50 per 
cent as compared with coal gas, 
and the change is effected with
out any adaptation or even 
special cleaning of the machin-
ery. 

If the yield of gas in any de
gree fulfills the expectations of 
i ts exploiters, i t will soon be 
available for extensive industrial 
application . Already the Eng

l ishman is beginning to wonder whether natural gas 
spells pictorial ruin to one of his choicest sylvan 
counties.  Sand of a quality adapted for high-grade 
glass-making is found in the district ; and the first 
boring pierced a bed of ironstone which in earlier 
and more primitive days was extensively worked in 
the neighborhood. But Sussex is not remarkabl e  for 
its transport facilities, and the ease with which gas 
can be carried along a pipe-line, together with the fact 
that factories already exist in other parts of England, 
will probably resul t  in the supply being carried away 
to already established centers of industry. 

The sentimental aspect of the question is sufficiently 

TESTING APPARATUS OF COOPER HEWITT CONVERTER. 

into hydroxylamine was 
not higher than 40 per 
cent, for copper 15 per 
cent at the most. The 
rate of this reduction is 
smallest in the case of 
copper electrodes. It is 
next shown that, with 
electrodes giving rise to 
this reduction process, 
hydroxylamine sulphate 
will equally be reduced, 
and vice versa. From 
these facts it is argued 
that the electrolytic re
duction of nitric acid 
to ammonia at  copper 
kathodes does not pass 
through hydroxylamine. 
In order to account for 
these phenomena, an hy
pothesis analogous to 
Chilesotti 's interpretation 
of the effect of the differ
ent kathodes on the re
duction of nitrobenzol is 
suggested, certain ma
terials, as, for instance, 
copper, transforming the 
reduction process l eading 
from nitric acid to hydro
xylamine, by a chemi�al 
action, from i ts essenti 
all.y electrolytic  nature, .itlERCURY VAPOR LAMPS 
so as to produce ammo- AND STARTING COILS. 
nia directly. These'  ex-
periments tend to show the existence of a specifically 
electrolytic reduction effect with a given kathode and 
a given electrode, this effect being in some cases not 

only quantitatively, but qualita
tively, different from the corre
sponding chemical effect. 

Last spring Gov. Odell  of New 
York appointed a commission to 
inquire into the necessity for es
tablishing a State Electrical 
Laboratory in connection with 
the Union Coll ege of Schenec
tady. The commission, has com
pl eted its report, and recom- ' 
mends an. appropriation of $ 275 ,-
000 for buildings and electricai 
equipments. The laboratory is 
to suppl.y information on ques
tions of electrical sci ence, and 
an official standard for electrical 
measuring instruments and ap
paratus, together with f,tanoards 
for electric wiring of buildings 
for the protection of municipali
ties and the general public. Such 
a laboratory has been estab
lished in Germany and has 
proven a success. 
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COWS KILLED IN THUNDERSTORM. 
Our i llustration shows the result of the pitiable 

accident which overtook a herd of cows during a 
thunderstorm near Plainfield,  I l l . ,  last fall .  It would 
seem that the unfortunate creatures had drifted toward 
a wire fence, when the lightning fell upon a tree 
standing about thirty feet from the fen ce, causing the 
death of twenty-eight of them_ As there are no signs 
whatever on the fence of the direct effect of lightning, 
it must be supposed that the cows killed fell victims 
to the so-called return stroke_ It  is well known that 
persons standing near a conductor occasionally re
ceive a more or l ess severe electric shock when the 
lightning strikes some neighboring object. This is 
readily explained if  we remember that just before the 
li ghtning occurs, such a conductor must have been 
at a high elect ric potential, whi ch is suddenly reduced 
enormously by the l ightning discharge. A person 
standing near such a conductor, and not ad equately in
sulated, participates in this sudden change, and the 
effect is evidently the same as if he received a power
ful discharge. Fatal cases of this  kind have been 
noted fairly frequently, but it is very doubtful if such 
extensive loss of life has ever been recorded before 
as the result of the phenomenon, and we are not sur
prised to hear the oldest settlers of the distri ct assert 
that they never heard of so many cows being killed 
at a time. Fortunatel y, no human life was lost, and, 
happil y  for the owners, the cows were all insured,  and 
no di fficulty arose about the payment. The men who 
removed the hides from the dead cows remarked that 
dark streaks could be seen under the skin. 

Our illustration, which is prepared from a photo
graph sent us by an inhabitant of Plainfield, gives a 
rath er impressive view of the 
scene of the accident soon aftel' 
its occurrence. 

• • •  
,av l n g  the Afrl ('an Elephant. 

The government of the Congo 
Free State has taken steps to 
stop the ruthless slaughter of 
el ephants in Central Africa. At 
the present rate of extermination 
the elephant will have become 
an extinct species in the Free 
State in eight or  ten years. 

Scientific American 
weather, submersible  boats or autonomous submarines 
of a large pattern must be employed. Torpedoes car
ried by destroyers would only be a feeble weapon 
against submarines, because they could only carry a 
small quantity or explosives, about twenty kilo
grammes, and thus the action of the torpedo WG'uld be 
quite limited.  A torpedo exploding at a few yards 
distance from the hull of a submarine would prob
ably do it no damage. In the course of the French 
maneuvers it was demonstrated that Admiral Makar
off's inventicn, which comprises a microphonic ap
paratus, is almost useless. The indications given by it 
were in every case insufficient. I t  was also proved 
that it is perfectly possibl e  to arrange at the entrance 
to a harbor an instrum ent indicating changes of posi
tion, but it affords little aid to the defense of an an· 
chorage, and absolutely nG'ne at al l to a vessel at sea. 

A New Flashing Lighth o u se Ligh t 'V ltla o nt 
Inte rvals of Darkness. 

BY THF: LONDON CORRE SPONDEliT OF THE SCIENTIFIC AMERICAN. 

During the recent meeting of the British Association 
at Belfast, a practical demonstration was given of a 
new and ingenious type of lighthouse light, the charac
tHistlc of which is that there are no intervals of dark
ness between the flashes.  In this contrivance, which 
is  the invention of Mr. Wigham, the well-known light
house engineer of Dublin, Ireland, the lenses revolve 
at a given speed so proportioned to the diamet er of· the 
illuminant, and t11e l enti cular apparatus, that the light 
is made to show continually, not as a series of flashes 
and then a period of darkness, but a continuity of 
flashes without any intermiAsion or interval of dark
ness whatever. 

The numerous advantages of such a light to a 
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abundance of different lights visible to the mariner, 
such as lightships, beacon lights, guiding lights to 
harbors, and so forth. It  is imperative that lights of 
a characteristic appearance should be placed in im
portant positions, so that at a glance they may be seen, 
and their character and position immediately and easily 
determined, without incurring any risk of error. 

The new Wigham light amply fulfills this condition. 
It is entirely di fferent from all other lights, being 
neither a fixed nor a revolving, nor an intermittent, 
nor an occulting light. As a matter of fact, it is in 
reality a combination of all these systems, possessing 
an illuminating power equal to the most powerful, but 
of so distinctive an appearance as to be at once recog
nizable from every other light. 

Although while in one respect the flashes of the 
Wigham light are of the nature of lightning flashes, 
being very rapid and very powerful, yet the apparatus 
that is used is not of such dimensions as to produce 
flashes equal in intensity to those from great "feu 
ecialr" lighthouses, such as, for example, Havre and 
Ushant ; but if this l ight were used in a lighthouse as 
important as eith er of the above, it would doubtless be 
in triform or quadriform, and the pow er ot the light, 
thus increased threefold or fourfold, would fully equal 
that due to the action of the larger and more powerful 
refracting lenses of the "feu eclair ; "  and whi le the 
light would have three or four times the power of an 
ordinary revolving light, it  would have the salient 
advantage over the "feu eclair," or any other system 
of revolving lights, that it would have no period of 
darkness, but would shine continually and always pre
sent the same appearance to the eye of the mariner, 
enabling him to take his bearings with great ease and 

certainty. 

The foreign corresponde�t of 
the New York Times states that 
an agreement was recently 
reached between the French Na
tional Society for the taming of 
the African elephant, and the 
government of the Free State, 
concerning the measu res to be 
taken to domesticate young ele
phants. All hope therefore has 
not been abandoned, notwith
standing numerous fruitless at
tempts to transform the Afri can 
elephant, like his Asiatic broth
er, into a precious help to the 
explorer and the colonist. 

TWENTY-EIGHT COWS KILLED IN A. THUNDE;RSTORM, ILLINOIS. 

In connection with the me
chanical revolution of the light, 
this action of the l enses is not 
assisted by being placed on rol
l ers and race plates, as Is the 
case In ordinary revolving 
lights. The fri ction of such an 
arrangement would be prohibi- . 
tory to sufficient rapidity of 
revol ution. Instead, the lenses 
are mounted on a framing con
centrated on a pivot and so bal
anced on the framing as to be 
almost entirely free from fric
tion. In the case of triform and 
quadriform arrangements, the 
weight of the apparatus is con
siderabl e, and to obtain efficient 
working it would probably be 
necessary to ftoat the whole ap
paratus in a mercury cup, so as 
to reduce the' friction to a mini
mum, as is done in the Frf'nch 
"feu eclair" l ight. The friction 
being so small,  very little power 
is required to revolve the lenti
cular apparatus. Its. revolution 
can be effected by a small gas or 

The only pity is that the movement for protection 
of the elephant should have been started so late, when 
the race has been almost destroyed . 

Felix Fuchs, Vi ce-Governor of the Congo Free State, 
who is now in Brussels and on the point of returning 
to the Congo, states that the destruction of the Afri can 
el ephant was due entirely to the development of the 
ivory trade. M. Fuchs now proposes that an agree
ment be reached between Belgium, France, Great 
Britain :1nd Germany to regulate elephant hunting 
and to encou rage the domestication of the animals. 
Such an agreement, says M.  Fuchs, would have strong 
chances of being crowned with success. Certainly 
there is no time to be lost if the last remaining rem
nants of the species are to be saved. But, once thor
oughly domesticated, the African elephant would, like 
his Indian brother, become, thanks to his strength and 
intelli gence, an important auxiliary in the work of 
colonization. 

. . . . ..  
Tile Submari n e  In Warfare. 

'rhe French Naval Department has published the re
port of the various French commanders who partici
pated in the recent submarine boat maneuvers off 
Cherbourg, in which they succinctl y explain what func
tions the boats can fulfill  and their defici encies. 

The commanders state, as a result of their investi
gations and experiences, that it will he possible for 
submarines to l eave their stations, and that a hostil e  
squadron will  never be in safety a t  moorings situated 
within the radius of action of submarines. That 
watches on boa rd ship are of no avail, and artillery fire 
is ineffective against this arm. The supervision of 
anchorage, either by means of torpedo boats or tor
pedo-boat destroyers. is very difficult, and does not 
real ly render th e vessel secure against submarines .  
To insure absolute safety to a squadron, it would hf  
necessary to  protect the entran ce to a harbor hy el eC'
tric wires. For attacking in the open sea, or in rough 

mariner are obvious. A fixed l ight enables the sailor 
to take a bearing from it  in a way that is not possible 
under all circumstances with a revolving li ght, but the 
result is not satisfactory or reliable with an ordinary 
fixed light:, unless the beam is as powerfu l as that 
wh ich proceeds from an annular revolving lens. Here
tofore this combination has not been possible to assist 
the mariner. In looking at a revolving light in order 
to take his bearing, the sailor  has to watch closely the 
length of time during which,  a ccording to the nautical 
instructions, the light should be invisible, and this exact 
time is not always easy to ascertain, especially in hazy 
or rainy weather. Moreover, in observing recurring 
lights, the beam seldom seems to reappear in the exact 
position from which it disappeared,  owing to the in
sensible wandering of the eye during the time of dark
ness, and in thick weather the recurring of the ligh t  
m a y  b e  altogether invisible. 

The first apparatus which Mr. Wigham devised for 
the provision of a continuous light was one in whi ch 
the illuminant was placed in the focus of four . lenses, 
but he has now effected a vast improvement by sur
rounding the light with eight lenses. 

When the light of the i lluminant faUs upon each of 
the eight lenses,  and the rate of their  rotation is suf
fici entl y fast, the flashes fol low one another with such 
rapidity that the impression on the eye of each flash 
replaces that made by the flash immediately preced
ing it with definite distinctness ; that is, before the 
impression of the first beam leaves the eye, the se�ond 
fiash without any diminution of power takes its place, 
and thus the flashes are made continuous, and the 
light is shown without any interval of darkness. The 
substituting of one image for the other causes perfectly 
d istinct pulsations, and yet involves no perceptible 
interval of darkness between the flashes.  

It  is an ineontrovertible fact -that ·the more lights 
are rend ered more disti nl!:l1ishable from one another. 
the better it  is for navigation purposes, owing to the 

oil engine, by an electric motor if more convenient, 
or the weights and clockworks ordinarily used in light
houses. 

An important consideration in all lighthouse lights 
is cost ; bu t no such consideration is necessary in 
connection with the ' Wigham light, since the expense 
of this light is no greater than that of any other first
class light with revolvin g annular lenses, and is much 
less than the "feu eclair" system, which requires for 
its exhibition specially constru cted opti cal apparatus 
of a very expensive description. Nor does the question 
of the cost of the illuminant arise, for any known 
illuminant may be used, the peculiarity of the appear' 
an ce of the flashes being due not to the nature of the 
i lIuminant, but to the desi gn of the l enticular apparatus 
and the manner in which it is appli ed .  

.. . . . ..  
Steel F u rniture fo r War"ltlps. 

The new cruiser "Baltimore" will  be the first warship 
to be fitted with steel furniture. Naval Constructor 
Capps and his assistant Constructor Nutting have found 
that all the essential furniture of a man-of-war can be 
made of steel. The reason for the use of steel furniture 
is to be found in the fact that serious damage was don e 
during the war with Spain by the furniture on the 
ships taking fire. 

. . . . .. 
Some experiments made by H. Schoentjes, of 

Ghent, with double glazing for windows, which is 

sometimes adopted with a view to reduce loss of heat, 

show that there is a certain distance of separation 

between the glasses at which the heat lost is a mIni

mum. The glass used in his experiments was 2 milli

meters ( .079 inch )  thick, and the loss was least when 

t h e  distance between the opposing sheets was som e

where between 67 millimeters and 11 7 millimeters 

( 2 .64  - inches to 4 .61  inches ) . With doubl e walls at 

t l le  best distance apart the rate of loss as compared 

with single walls was about halved .  
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A LIGHTNING ARRESTER OF N E W  FORM. 
We il lustrate herewi th a sectional view of a form 

of lightning arrester recentl y patented by Mr. J ulio 
E .  Cordovez, of Panama, Colombia. It belongs to that 

IMPROVED LIGHTNING ARRESTER. 

type in which a magnet, when energized by an ab
normal flow of current, will  attract an armature and 
produce a ground connection, whereby th e flow of 
lightning or of any undesirable charge of electrici ty is 
directed to the earth. 

The construction of the device is as follows : Mounted 
upon a base of hard rubber, or eboni te, is a plate prefer
abl y of porcelain. A dome of porcelain covers th e de
vice and is screwed down over this  base plate. The 
lightning arrester is introduced into the l ine by con
n€ction to the binding screws at each side. One of 
these binding screws is connected to the actuating 
magnet, and from th e magnet a wire l eads to a metall i c  
post. T h e  l i n e  circuit is compl eted through th e screw 
which holds this post to the bas e plate and a wire con
necting this screw with the binding screw on the 
right as i llustrated. Secured to the top of th e m etal 
post is one end of a spring, which supports at i ts op
posite end the armature of the magnet. Si de play of 
this spring is prevented by beads on th e post, and the 
top of the post is also provided with a channel or 
grqove, so that by turning the securing screw the spring 
is pressed slightl y  into the channel ,  thus raising the 
armature. In this manner the spring can be so ad
justed as to hold the armature up against th e attraction 
of the magnet under a normal flow of current. If now 
a l ightning charge strikes either of the line wires, or 
any atmospheri c electrical disturbance causes an in 
crease of potential i n  the l ine, the magnet will be 
sufficientl y energized to draw down the armature into 
engagement with a headless screw in the magnet core. 
This makes connection through a third binding post 
to the ground. Further adj ustment of the device may 
be had by turning the headless screw, and securing the 
sam€ by means of a locking disk as shown. 

.. . . . .. 
A NEW SLICER. 

A device of simple construction has recentl y  been in
vented by Mr. G. L. Leachman, of New Cumberland, 
W. Va. ,  whereby a number of sli ces of hread or cake 
may be cut at one operation. This will  be found 
particularly useful in large restaurants, permitting 

BREAD C UTTER.. 

Scientific American 
large quantities of bread to be quickly and easily cut 
into slices of a uniform size. The device is provided 
with a clip on its base by means of whi ch it may be 
readily clamped to a table·top or the like. The slicing 
blades are h eld in the frame mounted to swing ver
tically over the bas e. The blades at one end pass 
through slots in the lower crosspi ece of the frame, 
being held there by a rod passing through th eir pro
jecting ends. At their opposite ends the blades are 
fastened to threaded stems, which pass through the 
upper crosspiece of th e frame and are adjusted and 
firmly secured by thumb nuts. On the rear of the 

frame are two slotted arms through 
which two posts extending from the 
base project. On these posts, and 
bearing down on the arms, are spiral 
springs which may be regulated to 
th e proper tension by turning the 
adj usting n uts. Near the forward 
end of the base are upwardly extend
ing guide fingers between whi ch the 
cutting blades pass, and on the base 
in alignment with th e gui de fingers 
are strips which are spaced apart 
and on which the loaf to be sliced is 
supported . To hold the bread from ' 
movement while  slicing, pins are em
ployed which extend upward from 
certain of th e strips and enter the' 
loaf. In operation, after raising th e 
frame with the blades,  a loaf is  
p1aced in th e machine against a 
stop plate and then th e frame is 
moved downward to cut th e slices. 
During this movement the slots in 

the arms of the frame permit a slight longi tudinal 
movement of the blades through the bread, and the 
springs on th e rear posts have a tendency to force the 
rear ends of th e blades downward. The spaces between 
th e strips on the base permit the blades to pass ef
fectuall y  through th e loaf. 

.. . . . . 
A NEW PATTERN FOR OVERALLS. 

A patent has just been granted to Mr. E ugene A. Hol
ston, of Duluth, Minn. ,  for a new form of overalls whi ch 
can be qui ckly  applied.  allow perfect ease of movement 

�\I\"''''\. 
A NEW DESIGN IN OVERALLS. 

to the wearer, and prevent  crumpling of trousers over 
which this improved garment is worn. The garment, 
as i l lustrated, covers completel y the front of the body 
and legs. It is held in  place by portions passing over 
th e shoulders and by flaps attached whi ch extend 
around the back of the trunk and legs of the wearer. 
The garment is snug fitting over the trunk, hut fits 
loosel y  over the legs. Owing to the fact that th e rear 
portions of the knees and hips are not covered, perfect 
freedom of movement is allowed at these points,  and 
since the garment fits Loosely over th e lo wer portions 
it  allows th e trousers beneath to hang properly and 
does not crumple or gather them in bunches. The 
readiness with whi ch this improved overall can be 
slipped on over the ordinary trousers and buttoned in 
place is a feature whi ch should appeal to all work
men. 

• ' e '  • 
ODDITIES IN. INVENTION S 

CONVERTIBLE WINDOW-SHADE A X il AWXll'(U .-A recent 
patent describes an improved arran gement of window
shades wherehy the shade may be eaS I ly  converted into 
an awning or he made to serve as a substi tute for 
shutters to the windows. The shade, whi ch is ' made 
of any translucent flexible material capabl e of with
standing the elements, is secured to a spring-roller of 
ordinary type, journal ed und er a cover to the upper 
o utside of th e win(low-frame. Operati ng corrls are se
c ured t .o t he Lower end of the Rhatlp anti paRS ov er rt 
projecti ng awning-fram e. thence \l Il I ler  a \'0,1 at. Uw 
1J0ttom of the window to the lower winding roll. Thi� 
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roll may be opera ted, through the medium or a pair 
of miter gears and crank, from the interiol' of the 
building. By th is means the shade may be drawn 
.town as i l lustrated to serve as an awning. The oper-
3ting crank, it will be observed, is hinged so that it 

CONVERTIBLE WINDOW-SHADE AND AWNING. 

may be folded hack to engage a catch and thus hold 
the curtain in position against the tension of the 
spring roller. By drawing the shade down to i ts 
l imit  th e room wil l  be shaded and shel tered from 
o utside observation. At the same time an ample suf
ficiency of l ight will  pass through the transl ucent 
'material , and a generous supply of air will be admitted 
through the openings at each side of the curtain. 
This arrangem ent also serves to prevent frost from ac
cum ulating on th e window-glass at night. It will be 
observed that the awning-fram e m�y be ad justed to 
various positions, or may be folded flat against the 
window-frame . 

DEVlC�; F()l� WARMING 

BUIDU; BITs .-In cold  
weather the bits of  brid
les hung up in  a stable 
often become so cold as 
to torture and seriously 
injure the horses when 
these col d  bits are placed 
in their mouths_ We show 
here a very simple devi ce 
for warming the bits .  It 
consists of a cap pi ece 
adapted to fit over th e top 
of an ordinary barn lan
tern. This cap is pro- . 
vided with two curved 
guards, which serve to 
engage the bits and pre
vent them from slipping 
off. Our i l lustrati on 
shows a bridle hung by 
its bit to th e cap piece 
and being warmed by the 
h e a t  o f  a lantern . 
Grooves are provided in  
the top of the cap pi ece 
for receiving the bits, 
and two bridle hits may 
be warmed at the sam e 

DEVICE FOR WARMING 
BRIDLE BITS. 

time without interfering with . each other. 
SAn:TY ASI l -I 'A :'( .-One of the most irksome duties 

connected with a range is th e removal of ashes. There 
is al ways th e danger of spilling some of the ashes 
while endeavoring to l ift the .inaccessibl e pan out of 
the stove, and raising a cloud of dust;  nor shouitl we 
ignore the danger of dropping live coals or sparks on 

SAFETY ASH-PAN. 
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the floor and thereby causing a fire. The operation 
would be greatly facilitated by the employment of a 
safety pan, such as that illustrated, into which the 
stove ash-pan may be drawn to a more a ccessibl e  
position, and then easily removed. This safety pan 
is provided with folding legs, so that it may be prop
erly supported when in use, and at other times folded 
as in Fig. 1 to occupy a minimum space. The l egs, 
it will be observed, are pivoted together at their 
centers and to the pan at their upper end/?; but the 
forward upper pivot is adjustabl e toward and from 
the rear upper pivot, being secured to a bar sliding 
in a guideway. A thumb-nut is provided, which may 
be screwed up to secure the bar in any desired posi
tion. The height vf the pan from the floor can thus be 
regulated to a nicety. The lower ends of the adjust
abl e  legs are provided with lugs, to prevent the legs 
from reaching and passing the center, which would 
lock them and render i t  impossibl e  to adjust the legs 
by means of a slide. 

. . . I .  
U nited State .. Patent .. i n  1 902. 

The annual r eport of Mr. F .  T.  Allen,  Commissioner 
of Patents, for the calendar year ending December 31, 
1902,  has been forwarded to Congress. It appears that 
during the twelv e  months its statements embrace 
there were 48,320 applications for patents filed in the. 
Patent Office, 1,170 applications for design patents, 151  
applications for  a reissue of patents, 2 ,602  applica
tions for registration of trade marks and 1,121 appli
cations for registration of labels.  On these applica
tions there were 27,776 patents issued,  including de
signs; 110 patents reissued,  2,006 trade marks register
ed, 767 labels and 158  prints.  The number of patents 
that expired was 23,331.  The number of allowed· ap
plications awaiting the payment of the final fees waB 
9,284.  The number that were forfeited by non-pay
ment of fees was 4,471.  The total expenditures of the 
office were $1,393,345 .54 .  The excess of receipts over 
expenditures was $159,513.54,  and the total balance 
to the credit  of the Patent Office in the treasury of the 
United States w as $5,488,984 .61 .  

More patents were issued to  citizens of the District 
of Columbia in proportion to population than any 
other State or Territory in the United States, the 
ratio here being 1 to every 1,080 of the population. 

The Patent Office issued 27,886 patents during the 
year 1902, the l argest annual issue in its entire his
tory. 

The number of mechanical patents issu'ld during 
the year 1902 is 27,136, exceeding by 1 ,578 the issue 
of such patents for the preceding year, which was 
then the largest number issued by this office in any 
year. 

In the work of handling this  business it should be 
noticed that the class of mechanical patents , which 
has increased so largely in numbers during the last 
year, comprises those cases which involve the largest 
amount of work in their consideration. The increase 
of work indicated by the figures given has been met 
in .some degree by the increase in the number of ex
aminers which was provided in the appropriation bill 
for the' year 1902-'03.  

The work of classification of patents has progressed 
satisfactorily during the past year, and the resul ts 
of this valuable system are now availabl e  to facilitate 
the examination of the question of novel ty of inven
tions. 

Scientific American 
The duties of the assignment division of this office 

are to record . assignments of patents and inventions 
and to furnish manuscript  copies of records of the 
office when required. During the year 1902, 24,091 
deeds were received for record, of which 22,833 were 
recorded. Copies of records were also made, which in
cluded 16,576,150 words. The number of deeds receiveff 
was 1,102 in excess of the number for the preceding 
year, and the number of words written in f,urnishing 
copies of records was 2,056,110 more than for the pre· 
ceding year. These figures serve to indicate the rapid 
growth of this portion of the work of this office. 

During the last· year Section 4883 of the Revised 
Statutes was amended by act of Congress, approved 
April 11 , 1902,  the change making it no longer neces
sary that patents should be signed by the Assistant 
Secretary of the Interior. 

• • • 
Another Patent Dedicated to the Public. 

Following the example of Col. J. J. Astor, who, i t  
will be remembered, recently presented h i s  turbine 
patents to the public in a letter addressed to the Edi
tor of the SCIEN'l'U'IC AMERICA:', Brig.-Gen. William 
Crozier, Chief of the Bu

'
reau of Ordnance of the War 

Department, dedicates to the public in a letter to the 
Commissioner of Patents, his invention of certain 
improvements in wire-wound guns. Gen:  Crozier has 
taken this step in order that inventors who desire sti l l  
further t9 improve on the gun may have the oppor
tunity to use his invention as the basis of their work. 
In his l etter he says that:  

"A feature of m y  invention consists in the manner 
of so locking together the parts of the gun that they 
cannot separate in a longitudinal directiop under the 
action of the forces to which the gun is subjected, 
at the same time interrupting in a very sligh t  degree 
the continuity of the wire envelope." 

• .  e • 
Brief N ote .. Co ncerning Patent ... 

Mrs. Sarah Wood Clarke, of New York, is the inven
tor of a device which is said to greatly increase and im
prove the sound of the piano. There was recently given 
a demonstration of the i mprovement at one of the l ead
ing hotel ballrooms of New York. The device is a shel l 
shaped construction placed inside the l id of a grand 
piano, and when this is opened as usual for a per
formance the shell  acts as an auxiliary soun<ling board, 
improving the tone of the instrument and increasing 
i ts volume. 

A. A. Phipps, who is the inventor of a self-heating 
branding iron, has just  returned to his home in Den
ver, Col. ,  after a trip through all the principal coun
tries of Europe in the interests of his invention. Al
though this method of branding was introdu ced only 
a short time ago, it is now being widely adopted 
through the West. The device consists of a copper 
brand on the end of a steel tube. The latter acts as a 
reservoir for gasoline, which is turned into gas and 
burned inside the branding metal ,  which is thereby kept 
hot constantly. The self-h eating branding iron is now 
patented in fourteen countries.  

A paper improvemen t  is announced from Chicago, 
by which the strength of the paper is greatly increased. 
'l'his process was worked out l'y Dr. John Weisner and 
Adolph Gehrman, both of  the Columbian Laboratory. 
Th e latter was until recently the City Chemist con
nected with the H ealth Department. The process is 
not ready to be announced , but Dr. Weisner says they 
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have gone far enough to say positively that they have 
discovered a formula by which the strength of all 
paper can be increased four or five times by the addi
tion of some chemicals while the paper stock is in the 
course of manipulation. 

The manufacture of l ightning rods has declined to 
such an extent that the business has almost been lost 
sight of. There appears to be no mention of it in the 
census reports, there being no reports of any output 
of this character made by any electrical manufactory, 
and only one firm of electrical engineers announces 
the design of lightning rods as a part of their business. 
Lightning strokes are reported to be more rare, espe
cially in the cities where there are such an abundance 
of electrical wires which serve to protect the surround
ing properties. 

Miss I da May Fuller has brought suit for i nfringe
m ent against Messrs. Gilmore & Thompson, of the 
New York Academy of Music, and Frank McKee, man
ager of the "Ninety and Nine" Company, which fill ed a 
date at that house recently. The all eged infringement 
consisted of the use of a device by which the flames 
are realistically imitated by the use of widths of 
silk, moved by the action of a rotary fan, the i llusion 
being heightened by the colored rays from a limelight. 
One. of the thrilling scenes of this performance is the 
pasdage of an engine throu�h the l eaping flames, going 
to the assistan ce of some fire-stricken pioneers. 

Mention has been made here before of the process in
vented by the artist J. F. Raffaelli ,  now in PariS, who 
has devised a means of solidifying colors so that su
perior effects can be secured without the use of the 
palette and brush. It is also stated that the new 
method has the advantage of rapidity. An exhibition 
of seventy-two works of various character, done by 
twenty different artists, was held recently at the Du
rand-Ruel gallery in Paris and attracted a great deal 
of attention, not onl y because of the novel method 
by which they were made but because of the excellence 
of the results attained. 

A hollow axle fOl' railroad cars is being made by 
the Howard Axle Company, of West Homestead, Pa., 
which concern is controlled by the Carnegie Company. 
For the purpose of fully determining the value of this 
innovation, the axles are being fitted to one of the 
pressed steel cars of the latest design,  which after six 
months of service will be examined and compared with 
another car, fitted with the solid axle, which has been 
in the same servi ce. The axle is made under the Mer· 
cader patent and the advantages claimed for it are less 
wei ght, lower cost, and greater service. The manufac
ture of the hoUow axl e  is a much simpler operation 
than that of  the solid axle. 

A new steam yacht in New York waters is the 
"Revolution," which was built at th� works of  the 
Charles L. Seabury Company, at Morris Heights, to 
demonstrate the adaptability of steam turbines to com. 
mercial marine purposes.  The engines are the design 
of Charl es C.  Curtis, and the boat is 178 feet over all,  
1 6 %  feet beam and 7 feet draught. While the boat 
was not buil t  for speed, she has shown herself to be 
one of the fastest crafts in the waters around New 
York. The "Arrow" of Charl es R. Flint, which has a 
reputed speed of 39 knots an hour, barely beat her 
in a three hours' run, and the turbine boat pull ed all 
around the "Monmouth." which is said to be the 
"Arrow's "  second. 

RECENTLY PATENTED INVENTIONS. 
Elect rical I nventi o n  ... 

l'A S S A G B  OF STEAM O R  WATFm .-E. M. 
EDE", :--;0.  7 6  Adefaide Hoad, London, England. 
This contrivance has for i t s  obj ect to provide 

ing of a walter In case of breakage of the 
hoi sting cable. When the weight of the du mb
waiter Is t ll l'own upon the free end of the 
lever, the end is moved upward, thereby com
p ressing a spring. ,yith the lever i n this 
position,  whether the waiter i s  raised or low
ered,  the spring- i s  usually compressed. I f, 
however, the hoi sting-eable breaks, the elas
ticity of the slJ l'ing asserts i t self, the lever's 
long or free end i s  ins tantly thrown down, 
and a revoluble roller engages the lever, there
by pressing the shoe into contact with the 
stationary cable, thus locking the walter upon 
the cable. 

tent lost. In the present Invention these de
fects are a voided, 

)IUU1' I C O LOR-PR Dl'l' l NG.-E. '1'. NEBEN , 
I';ast Orange, N. J. The p resent invention re
lates to multicolor-prlnting by engravings or 
otherwise. It p rovides the face of a metallic 
plate with projections, and forms thereon by 
a photograph ic-printing process any design 
01' transfer print or drawing of the object to 
be treated In color, and stains the print to 
render it visihle, then forms non-printing POI'
tions In t lw plate by cutti ng out such portions, 
and also forms g m d llated and solid p r inting 
portions on the plate, by burnishing the por
tions. 

V I S I BLE - S I GNAL TE LEGRA PH .-W . A. in connection with a steam-boi ler,  steam-trap, 
l,'A UUELL, Wellsvi lle,  :--; . Y. In this visible-si�nal or other steam-container, val ve-operating 
telegraph the object of the invention . i s  t o  means whereby to cause a valve controlling 
form letters of the a lphabet and similar char- the passage or escape of steam or water to be 
aeters by simultaneously flashing a p l u rality automatically operated for the p u rpose of 
of li ghts arbitrarily selected from different clus- regulating di rectly or indirectly the action of 
tel'S for the purpose of forming the characters a feed pump or injector, a l so for permi tting 
of a prearranged a lphahet. The main featu res the escape of water from a steam-trap, or for 
of the apparat us consist of a swi tchhoard pro- a l lowin� the passage of steam t o  a whistle 
vlded w ith switches for operating an electric in the case of a high or low water alarm, 
C U l'l'ent and a series of lights,  p refe rably nine the action of the val ve-operating device being 
in n u mber, arranged in distinct clusters, each dependen t on diff�ren ce or equality of p res
cluster being made up of lights of d i fferent su i'es estahlished w i thin the device, according 
color and the several clusters heing a like. a s  the temperature of the contents differs or 

l';LECTRIC  MOTOR O R  G Fl:--;I·mATOR.-J . 

A. 'rI'1'Z;I<�L.  S R . , Ii" l'anklin,  Penn. rl'his elec
trieal device helongs to the class capable of 
use ei ther as motor or generator, and the in
ventor has for h i s  obj ect the production of a 
strong and uniform m agnetic field,  so that the 
ll[lparatus will be throuA·h ly efficient in either 
of its capacities. This application i s  a di
vision of another one previously filed by Mr. 
Titzel.  

l'; Ll';CTRIC C1.:'1'-01."T.--C. WAU:-rI'lR, Brook
lyn, N .  Y. This invention hears on imp rove
ments in electric cu t-ou ts particularly adapted 
for u se in connection with the wi ring of elec
tric lamps ; and the aim is to fU l'llish a cut-Out 
of simple construction designed for connection 
with a lamp-supporting tube 01' standard, 
through which the wires pass and a rranged 
to have a rotary movement In one direction 
to cut the current in or out. 

not from the tempera tme of steam at the 
p ressure w i thin the steam-container with which 
I t  may be connected, whatever that p ressure 
may he. 

llIecha nic a l  Device ... 

FA IUU EHY-�I A C l I I NK·-S . J. �I CJ)O"ALD, 

Gallatin,  )10. The prim ary ohject of this 
fa rriery machine i s  the p rovision of means 
by which either a plain-toed shoe or a clip
toed shoe may be p roduced in an easy and 
(luick manner. It answers the demand among 
fa rriers for a simple, strong, and compact 
machine which will hold a h orse or mule 
shoe in a position conven ient t o  the workman 
in finishing up any portion of a horseshoe, 
either the p lain-toed shoe or the shoe having a 
toe-clip,  and also to finish an outwardly stand
ing calk at the toe of the shoe, as well as the 
heel. 

SAFETY A PPLIANCE FOR nrMB-WA IT-

Engi neering I m prove m ent... E H S.-ll .  J)O :-r O H O f l ,  New York, :--; . Y. The pur-
APPARATUS FOR CON'I.'ROLLING THE pose of this Invl!utlon Is  to prevent the fall, 

MAC' I l I N I'; FOR MAK I NG P I P I�-)WLJ)S.

.T . I "nIL"', .T . POcLSO:-r, and .1. W. �IOOl< E ,  

Phillipsbu rg, N .  J.  T h e  imp rovements  de
veloped hy this Invention relate to a ma
chine for making pipe-molds of plastic ma
teri a l .  such a s  sand combined wi th a suitable 
adllPsive substance ; and I t  involves a vertic
ally di sposed flask and pattern with a nu m
ber of stamps a l' l'a ngpd to wor k  hetween t he m.  
The parti cular Improvement within the  scope 
of this Inven t i on ,  Is  the manner of feeding the 
material and of driving the stamps. 

Technological ,� d vance ... 

CO;><CENTHATED n O PPED WORT AND 
l'IWC E S S  OF PHO I H" C I N G  SAlIIK-II. A .  

IIoBso" , 54 Church Road,  A c to n,  London, 
I·�ng'l and. In this proce�� the invpn tor SeCll l'PR 
tlIP p roduction of a hopped wort from which 
heel', either aleoholic 01' non-a lcoholi c ,  may be 
made by the mpr.e addition of yeast and water 
01' of water alone, as the case may he. I n  the 
ol'dinary brewing process, a t  times the bi t
ter of the hop is unfavorably a ffectpd, objec
tionable resinous m a t ters are extracted, and 
the volatile al'Oma of the hops to a great ex-

S I LV E R  B H O llI I D  G lc LATIN AND PRO
C E R R  Ol� :\IA K I X G  R A :\I E .-A. COBENZL, Bln
gen-on-the-Hhine, Germany. In this p rocess 
all the difficulties in making a sensitive silver 
hrom id gelatin which does n o t  cloud are avoid
ed, and a product always without failure Is 
ohtained in an easi ly-washable form. The 
product possesses an even degree of sensl
ti n'ness and ?.I 1  desi rable quali ties. The gela
tin i s  manufact u red by subjeeting a solution 
of the e mul son in a hot state to the action of 
a l cohol. It is then permi tted t o  ripen, then to 
cool by agitation so that the . gelatin precipi
tates as a fine-grained sandy powder, which Is 
finally sepa rated and washed. 

PlW C E R S  O F  S O L I D I FYING VOLATILE 

IIY IHWC' A R B O N R  AND A LC OII OL A N D  

l'RODTTC'TS TIT E R E O F.-A. H. C R O N E  M E Y E R ,  

Xew York, N. Y. T h e  aim of this inven tion 
is to offer new means of solidifying Inflamma
hie hyd rocarhons i n order to obtain a congealed 
p roduct which when Ignited· w i l l  burn without 
melting the body of the product and without 
danger of exp losion. The process In question 

Is chlefiy applicable to the solidification of 
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a l cohol,  naphtha, Lenzo l ,  benz in and gasoline : I s  s o  construded that a s ingle heart only i s  NEW BOOKS, ETC. Busintss and Ptrsonal and consists in addin� sodi u m  hydrate, Ilsed in connec tion with the pot, which heart LABORATORY EXERCISES IN PHYSICS.  By 
Wants-

w" od-a l cohol , stearin and resin ( colophony ) to Htends over 'the seine. The pot Is yieldi ngly George R_ Twiss, B.Sc_ New York READ THIS COLUMN CAREFULLY.-You t Ill' hydrocarbon to be solidified. 'rhe p roduct "upported u pon scows or l i ke floats in suc h  a and London : Macmillan Company. wi li find in!luiries for gertain classes of articles 
can he handled, packed, shipped and used w i th manner that the rocking of the seows by action 0 P 

. . .  193 P '  80 t I numbered m consecutIve order If you manu 
ahsolute safety. of waves w i l l  not have any harmf u l  influence 

19 2. p. XUl, . rice cen s. facture these g'oods write us at �nce and we wili 
Railway Intprove m e nts. 

HA I LHO A lJ C H O H S I XG.-E. J .  O'�E I LL, 
Ada, Ohio.  Mr. ( r Xe i l l ' s  invpn tion i s  an im-
IH'O"Pll1pnt i n  ra i l road (' l'ossing'H, having- for an 
ohjP('t to p l'ovide a �imple constr nc t i on where
hy there i s  fl1rni�hpd a continuous tnu;k in 
01H' or the other di l'(� c t i ()n of the crossing, hy 
lIwa,ns of sw ing'ing ra i l  8 e c t  i o n s  a n d  hy which 
the s\vinging rail  sl't't ions a re loeked in thei r 
<li ffprf.'nt adju stmen ts. 'rhe iriv(�ntion · dis
l )pnse� with lH'pak� in t h e  rH i l s  a t  the cross
ing-, and thus avoids the hlows of tlw whcp ls,  
\Vhi t'h re�·m l t  in lnllch damage, not only to the 
ra i l s  and wheel s, IHIt to othe r portions of the 
('[I I'S. 

Vehieles. 

� m A X H  FOR LOCK I NG 'r I I g  STgI<j I U N G  
lI IE (  ' I I  A;o.; I S �I OF MOTor(- V E i l  H'LES.-K 
] ) )-; \" 1 , 1 :\ ,  Patprson , X . •  T. 'TJ'he invpn tion of �I r.  
] )f' v l i n  vprtains to i m p l'ovemen ts in nH'ans for 
loddng' t h e  steedng-g-ear of motor-dri ven vehi
elps of any kind, and this design i s  adapted 
1'01' l iSP in connection with the steering-g'(�ar of 
sueh v('hi des as automohilf's, l ocomohiles,  and 
wa g-OIl S or carriages of any deserip tion used 
for p lrasllre or business p u rposeK, and ,vhich 
may be p ropel led by eleetrica l energy, steam, 
ga s, ga soline, or any other a g�nt o r  motive 
power. The pSRf'ntial ly new feature of the 
contri vanl'e i s  a device for lockin,g and holding 
with pOHi t i "e cprtainty the steering gear 
against turning acciden t a l l y .  

"'lon the propel' eqll i l l' brl' um of tIle Ilot .  The '1'he experiments are selected and the dl- Send
h
Y�lU the na�e and address of the. party desir, 

"< mg t e mformatlOn . In every ('ase It Is neees-
invention a l so provides means whereby inde- rections written with regard to  three pur· sary to give tbe nuntber o f  tbe inquiry. 
pendent inlets are oblained over the seine, poses-fi rst, to secure the thorough enforce- llI U N N  &; CO. 

one a t each side of the 11<'art. and a pocket ment of some of the fundamenta l  principles .of 

in connec tion with each inlet, the pockets and the science, together with a view of the kind Marine Iron Works. Chicago. CataloJrue free. 
inlets serving to direct fish throngh the heart of t hinking and experimentation by means of 

I u q u il'y No. 374S.-For manufacturers of novel. 
and i n t o  the pot. By i nd in ing the bottom of whieh the facts and principles of physics have ties tor the mail order bu.siness. 
the pot and its suppo rts from the rear u pward· been established ; second, to develop habi ts of For logging engines. J. S. Muudy, Newark, N. J. 
I y  and forwardly the pot and supports will  pre� ision in observation,  thought, hnd expres-

I n q u i r y  No. 3749.-�'or makers of dock builders 
ride the c urrent and waves, and not tow under. sion ; and third, to train the student i n  the in the vicinity of Portland and Hockland. Me. 

acquisition of practical power and s k i l l  in . .  u. S." Metal Polish. Indianapolis. Samples free. TE�II'LE A;'>ID S l'H L\' (; - C l,AMl' FOR the use of apparatus. I t  must be ac knowledged 
L E X S E S OR '1'In l  LI KK-K L. L�;�lBK�; , that :\11'. Twiss has arranged his chapters in an I n q u i ry N o .  37�O.-For makers of platinum Xew York, N. Y. The object of the present ideal l y  simple form. Each exercise begins with sponge in large quantities. 
inven tion i s  to p rovide a npw anu better tem- a clear and concise statement of its  purpose. Coin.operated machines. Willard, 284 Clarkson St., pIe and spring-c lamp for sl,ectacles and eye- In drawing h i s  i n ferences and reaching h i s  Brooklyn. 
glasses which is simple and durable in can· conclusions the student i s  aided by direc-
strllction, cheM:p t o  manu facture,  and al'- tions which clear the path for him to a cel'- aI�d

n
��li�trn�I��1;Jl�il-;'}�I�O To�c:�he�:Si��

r
o;�

l
���.

g 
ranged for conv('nh�nt, quick,  and secure a

'
t- tain extent. 

tachment to or removal from the h�ns w i thout 
requiring apertures and bolts, pins,  or s i m i l a r  
fa stening d e v i e e s .  T h e  clamps on eye-glasses 
a re fixed so that th�y take up l i ttle room at 
the sides of the lenses, and are not in the 
least unsightly or cllmhersolllc. 

T u eCK-WAGON.-E, H .  'j' y um ,  ;'>l e w  York, 
X .  Y . rrhe imp rovempnt in this new contrivane e 
rplates to truek-wag-ons-that is, wagons used 
for haul ing bui lding materials,  safes, barrels, 
hoxes, freigh t, etc. ,  and which are p rovided 

U"TERSlJCHUNGEN AUS DEM HYGIENHlCH· 
E� I N RTITUT IN GRONI�GEN. VI<:R' 
SUCH EINER NEUEN BAKTERIENLEHRE. 
Von Dr. A. P. Fokker, Haag. 1902.  
Pp. 49 .  

T H E  FER� BULLETIN. A" Quarterly De· 
voted to Ferns. By George E. Daven· 
port. Binghamton, N. Y. 1902.  Pp. 
97·128 .  

w i t h  depending trucks upon which materials TIlE NEW INTERNATIONAL ENCYCLOPEDIA. 
a l'e to be loaded. A l l  objects which i t  i s  Daniel Coyt Gilman, LL. D. ,  Harry 
desired t o  handle pl'adi(' a l l y  on the ground, Thurston Peck, Ph.D.,  L.H.D. ,  and 
may be readily l oaded into a truck, even when Frank Moore Colby, M.A., Editors. 
the wagon is  a t  another p l ace. As t he t rueks Vols. I .  to VI. New York : Dodd, 
are flat and rest on the ground,  goods can be Mead & Co. 1902.  

Dies, stamping-s, specialties. L. B. Baker Mfg_ Co., 
Racine. Wis. 

I n q u iry N o .  3"�2.-l.for makers of small hot air 
engines. 

Handle & Spoke Mchy. Ober Mfg. Co . . 10 Bell St., 
Chal<rin Falls, O. 

I n (J uir)· No. a7'a3.-For makers of cheap japan
ned music stands. 

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

I n (J n i ry No. a'764.-lfor makers of invalids' hand
propelJed tricycles. 

Manufacturers a�ricultural implements for export. 
Hobson & Co., 17 State Street, New York. 

I n q u i ry S o .  3'15a,.-Jfor a simple power to be used 
on a farm for cutting feed aud pumping water. 

loaded, practically on the ground. No skids W ANTED.-Party to mH.nufucture earthen railroad 
llIiscellaneous. b 'd I d'  In the exceedingly brief s!Jaee of this re- ties. Benj. H. Smith, Shippensburg, Pa. m l'l ges are neeessary, and no m" r(' Ian lse vle

"
w,  -it i s  manifestly impossihle to discuss with 

C A N - O I ' I<j N E H .-JA)mS M. NETTLE S, Shu- ('an be broken or injured while loading or any . degree of f n l lness so ambitious an under- hl:e'1.I���J p��'in:�?c���-:-Fur machinery for making 
bu ta,  Miss.  ThiH im!Jlem('n t w i l l  rcad i l y  and Wl l oading. 

taking as the p u b l i cation of a new encyclo-
easily open oystpl', Hardin". and other tin WA'L' ( ' I I-l'HO 'l' E ( ' T O U.-I>. S [;3DU , New pedia. That such a work has long been needed 

I,et me sell your patent. I have buyers wait ing. 
('anK. I t is  l' Iaimed for the device that it is  York, N. Y. 'J'his contrivunee l"e l a tes to watch- hy the man who is at a l l  familiar w i th the 

Ch�rles A. Scott, Granite Building, Rochester, N. Y. 
ell t i l'P ) Y  di fferen t  from any o thpl' can ovener, p rotectors-tha t is ,  to device:;;; for p reventing scientific matter contained in the encyc}o- ar�::-t�I!llelrs�.Il��:r��-;:�)�.

partie8 engaged in boring 
both in the manner of i t s  " onH t rnct ion and the loss of a watch hy theft or otherwise while  pedias that are now p laced a t  his disposa l ,  is  
its liKe, there l}(�ing no danger of c utting the worn upon the lJf'rson. I n  using this inven- evident enough when i t  i s  considered that the SAW MILLS.-With variable friction feed. Send for 
hand w i th the can opener or the tin while i n  tion, the chain i s  th readed throug-h th" ring- ('ncyclopedias which make any pretense at scien- Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 
ol )(,ration. and p laced in the pocke t III the usual mannel' .  tifi c  discussion are antiquated. A new eneyclo. I I' q uiry N o .  a1li8_-}f'or makers of water elevators 

for irrigating purposes. with steam power. E ( l ( l-'l' EHTE H .-.T. C.'IlLE ", H avana, N. n. Should the e ll ll in he violently drawn by any pecli a should t herefore be pa rticularly strong i n  
An i m p l'ov�d device f o r  testing eggs has been means, the watch i s  l ifted upwa rd to a certain its  treatmen t  of scientific subjects ; for i n Machinery designed and constructed. Gear cutting. ' 
invented by Mr.  ('arlen.  The device com- ex ten t in the pocket, h u t  r�mains therein he- science, both !J ure and applied, the world has The Garvin Machine Co. ,U9 Varick, cor. Spring Sts .. N_ Y. 
)lrises a tray, a casing t herein adapted to re- ('ause of the ring. 'rhe . tensi on of the chain made i t s  greatest strides w i thin the last quar
('eiv!' the lamp, a dark chamber at one s ide of upon this rin;; causes the deviee to be raised tel' of a century. We have, therefore , con
tllP ('asing, and a sight tube leading into this slight ly,  and this movem ent i mbeds the teeth fined our a t tention to an examination of those 
dark dtamber. ;\1eans are prov ided for c arry· in the cloth of the pocket. The harder the portions of the six volumes which lie be
in;; the eggs t h l'Ong-h the dark chamber where c h a i n  i s  p u l led the more tightly w i l l  the teeth fore us which dea l more particularly wi th 
they a re examined through the sight tube. bite into the cloth,  the reby drawing the own- science. I f  the article on chemistry i s  to  be 

I n q u iry No. a"-:i9.-1.for information as to air compressing machlnery. 
FOR SALE.-Broaching or drawing press at a bargain. 

Pratt & Whitney make. Samuel Hall's Sona. 22fJ West 
10th Street, New York, 

'YO H T-C O O L E H .-A ZI GEU.. nl'ooklyn, N. 
e r ' s  attpn t i on . considel'�d a fair example (If what this  new fO�I���I:i'�� rn�·tfle��i;;}i;��rii )!Pi�l�g

t
:���::g�:s�

eader 
Y. An apparatus for cooling wort as it comes S K I RT AXIl WA I S T'  lIOLI)J·j H.-�L Drs· work has to offer us, It cannot be denied that 

Manufacturers of patent articles, dies, stamping 
from the ket t les in the brewery i s p rovided ·l'Er.)rA.�,  �ew Yorl{ , N. Y. Thi s  patpnt refers it supp lies much that is wanting i n other ency- tools. light machinery. Quadriga Manufacturing Com-
by t h i� invention. I t '  embodi(�s certain novel to a skirt and waist holder for women' s gal'- c l opedias. I n  the twenty-one pages corn- pany, 18 South Canal Street, Chicago. 
feu t urps of cons t ruction, which enable i t  t o  men t s ; and one ohj ec t  the inven tor has i n  view p ri sing the article i n  question, there 

be used not only as a wort-cooler, but a l so as i s  the provi sion, of a simple and cheap article  w i l l  be found a very systematic pre· di!ra':,':,�?';I�:r.·o�e�� l .-For makers of long and short 

a s t ra i ne r  to remove the hops from the wort,  which i s  adapted to hold the lower portion s('ntation of the subject both from Its  phllo- Manufacturers' Advertising Bureau , New York. 
t h lls perm i t t ing the wort to be run directly of a dress-waist  from p u l l i ng up and away sophica l ,  a s  w e l l  a s  from i t s  more practical  'l'rade mediu llls a specialty. Lowest known rates. Re. 
from the ('ooler into the fermenting room, from the dress-sk i r t  and, further, the p rovision standpoint.  Probably a di scussion of radio- ferences. Correspondence solicited. 
and dispensing with the necessity of the of an article  which may he drawn and hel d ,  ,, (' ( ive compounds is to be included in the 

h q u i ry No. 376�.-For makers of a machine for 
"hopper jack" which has heretofore been ti;;h t l y  over. the a bdomen to secure the appear- I a " ticle on physics ; for i n  no pther way can striping marble •. 
used. 

anee or pffect known as a "straight front," and i WP a c count for their omission here. Not the Crude oil burners for heatIng and cookinil. Simple, 
nRY-CO�II'OUXD Ii'I R I.j-EXT I ;'>I G l T I S II I N G  

a fin a l  ohject t o  p rovide means associated with l e a s t  commendahle feature of the International efficient and c�eap. Ful ly guaranteed. C. F. Jenkins 
TlTHE.-·A. and '1'. R. HOPPErt, H ighland, N. 
Y. 'rhe t u lJe o r  receptac le  is so constructed 
that i t w i l l  not a l l o w  the compound to fall  
in lar;;e masses and thus exert hut l i t t le  
infl nenee on the fire, but which, t h !'Ough the 
aetion of the hand i n  throw ing the nla terial  
from the tube in conjunetion with a dilTus ing 
devke at the mout h of the tube, w i l l  p roduce 
a large quantity of we l l -diffused !lowder resu l t ·  
i n g  i n  a greater generation of fi re-extinguish
ing ga". 

S I ' R I X K LE H -II E AD.-J. K. S . ILn and W. 
D.  l\!<'NI'; I L L, "'h i t m i re,  S .  C. The invention 
relatps to fi re extingu ishers u l'l'un-gpd to re
lease a valve ha ving thermal· action a t  a p re
determ ined temperature. The sprink ler head ' s  
so constructed as to insure a free ti n w  uf wa ter 
whenever the fusible brai'e is  melted and even 
I n  ease the valve shou ld stiek at one point 

t lte a r t i c l e  for hold ing the skirt i n  p roper p lace Eneyclopedia ' s  method of d i scussing scientific Co. , 110;; Harvard Street, Wasbington, D_ C. 
and a gainst any tendency t o  di·op at the real' subjects is the ann�xation "f an excellent bib- I nq u i ry 1\'0.  3763.-Fur machinery for mak ing 
portion. I 10graphy to each i mportan t  arti rl e. '1'he paper folding boxes. 

TA I L P I E C E A;'>IJ) R H I I ) ( ; [<) I,'OH Z I 'l'IUj U S  . . l i s t  of books on chemistry, for examp le,  con· The largest manufacturer in the world of merrY-l!o , 
-1<'. nE] �I1Alm, .Tersey C i ty , � . •  1. The pur- tains what may w e l l  be considered leading rounds, shooting ,l.{alleries and hand or�ans. For prices 
]lose of the inventor is to so construct a tail- w orks by leading authors. The ma thema tical  and terms write to C. W_ Parker, Abilene, Kan. 
I) ieee for z ithers and like musical instrument s  portions of the Encyclopedia seem excep tiona l l y  n!���:�·J;P�.

o. 3764 .-For manufacturers of steel 
t h a t  the hridge may be combined w i t h  the tai l - complete. As �xamples we may mention . the 
piece, and, fnrther, to . p royide the t a i lpiece discn ssion of the d i fferen t i a l  and integ-ral cal. The celebrated " Hornsby·Akroyd " Patent Safety Oil 

R:ngine is built by the De La VerjZne Refrtlleratinll l1aw i t h  tongnes adapted to receiYe the loops of ('n l u s  and of co-ordinates. The treatment of chine Comoany. Foot of East 138tb Street, New York. the st.rings, which tong-ups are in the same analytical  geoIDPt l'Y and con i c  sections, a l - ' 

plane w i t h  the sU l'fa('e from which t Iwy are though fa i r l y  adequate, might have been some- I v!";o�:��Ye:e�y :c�:r�ti�7r manufacturers of con
struck out,  the material  al'olmd tlte tongues what fuller.  An �xamination of the articles WATER POWEH "OR SAr.E.-Reliable 1,500 horse heing p ressed inward i n  con ical  form. Thus on engineering s ubjects shows that the edi- power located in State  of New York. Owner would 
the loops of the strings when p l a etlQ npon the tors have seen to it that both in mechanical  equip and rent power. Davidson. Box 773, New York. 
tOllg-ne s are p l'otectp.d, and p l'tlvpn ted from and c i v i l  engineering the Internation a l  En- I n(J u h'y No. 3'66.-1.'or parties to manufncture 
OllE'ning, pins are done away w i t h ,  space i s  ey c l opE'dia has adequa tely considered modern in large quantities small pulleys of special dimensions. 
Ha\·ed . and the tone of the instrument is i m- imp rovements. The tr�atmen t of bridges i s  
p roved. particularly fu l l .  'rh� i l l ustrations, moreover, 

CAXO I 'Y- H T - I' I ' O H T . -.T . lif T ' ' ' '',!,,, ,  Aspen, have heen aptly selected, including as  they 

The best book for electricians and beginners in elec
tricity is . . Experimental Science," by Geo. M. Hopkins. 
By mail, $5. Munn & Co" publishers. 361 Broadway, N. Y. 

owing to undue co rrosion, - se diment, or  other ('0 1 . The i mll l'o\'pment in this paten t  i s  on do the typical arch bridge o ve r the N i a In q u i t·y N o. 3767.-For machinery for makmg 
wooden fau�ets. , Ca1.l�;Ps. canopi"s for use on bedstea ds. l oun;;es. tables, ;;ara R iver, the typical can t i l ever hridge at 

I N It I CATOl( D E Y H ' E  F O lt D R I I '- I ' A X S .- o r  the l ike,  01' fo,' a p p l ieution to v�hicles,  or l'ou;;hkeepsie and the steel truss brid;;e over 
F. E .  "�I E H X E H ,  ',"ashing-t on, D, C .  l\.I r. 'V ies- on lawns. The ('a n op;\' m a y  hp m a dr of any the DE'laware River.  A picture of a suspen
ner's inven tion is  an im}> I'ovement in the in- Hui tahle siz(l,  and ('an hp llsed horizon t a l l y  on Hion hridge might well have been inserted. 'Ve 
dit-ating- devices for drip pans, designed espe· lawns. hed s. tahles. (·a rr i a�ps. or e l sewhere, a re glad to note that i l l ustrations of ro l l ing 

dally for nse i n  connec tion with refrigerators, and when desirp!j for she l ter from t h e sun on lift hridges a l so find a p lace in the article,  
and by whieh t o  indicate the he ight of water lawn s. it  ea n he :l rra nged vertica l l y .  perhaps f o r  the first time in any ency· 

in the drip jlan at one side of the refrigerator. TALLY I lF. " I C E.--L. L .  F lto H'I".  H i e'b land, r lopedia. The au thor of the article on cal-

CArt . U E PLAl' EH . _ A .  H. BA'£CHELDEIl, Kim. This tally device i s  a dapted for use in oric  eng-ines h a s  done h i s  work ·wel l .  IIis dis· 

Portsmouth, X. II: I n the embodiment of this ('onnpe t i on w i t h  ('}w('k·hooks or with a econnt- cllHsion incl udE'S what may well he considered 

i:tnproved ( 'ar replaeer two nll' mbers of pecul i a l' 
cons t nH'tion and eonn,,,· ted by a special hinged 
joint are pmployed. One membpr re::;ts upon,  
and is locked to the t ra('k : t he o t her serves 
to guide the cal' whepl f!'Om its dera i led posi· 
tion ba<:k to the track rai l .  

hooks. a l tboug-h i t  may 1 ", 'u sed genera l l y  In t h e  hest types of hot a i r  eng-ines a n d  i s  strictly 
t he a d d i t ion or r-m h t l'uction of fi�U l'rH. rrhe modern in i t !";  treatment. 'Ye are g-lad to note 
oll.1('('t  in vipw i s  the p l'oviRion of a simplp and that electri(,al  suhjects have heen t reated with 
�flki en t  dedce hy w h i e h  t I l (' value of a ;;iven the thoroll;;hness " that they deserve. On dyna
amonnt may hp l'PU(li l y  incl'('uHPd or (lim i n- mo-el E'ctric nUl chinery a very fu l l  al'tiele ap
iRhpd hy th(" addi t i on 0 1' snl ltl':l e t i nn of cti 1ff'I'- pE'ars, whleh is hoth accurate in i t s  presen tation 
en t a mollnts. sllrh ail ('onsta n t l y  a I'ise in com· and i l l ustrat�d by wel l-known m odern types of 

U AH�l E X T - H r p l'O H T E U ,- L . 'Vf;H'['HE I �I , mpl'(' i a l  or lmsinpss tranHae t i onR,  An i n e l'f'ase maehines. The article  on electricity is good. 
New York. X .  Y. rl'his improv()ment relates to in t h e  vai ne of the g-ivpn amonn t can he quickly 'rhe many cross references indicate that the 
a hose-suppoyter whkh iH suspended frmu the fonnd hy addition of a cf'rta in amonnt : hut la tf'r features of the suhject.  sueh a R  wi reless 
waist of the user. The ()hject of the invention w hpn a che(,k i s  drawn a ga i n s t  t ile hank ac- te leg-raphy and the like, have not h�en ne;;leet
i s  to supply an effect h'e supporter whidl may coun t the device w i l l  indica te the amount I �d.  Even the newer forms of l a mp s. su('h as the 

Wishing to add a few desirable lines to a well-estab
lished manufacturing business, I should like to bear 
from inventors having good patents to sel1. 

J. C. ChrIsten, 
:Main and Dock Sts., St. Louis, M,:,o 

I n fl ll h'v No. 3'768.-��or manufacturers of sheet 
metal in 10 karat gold. silver, etc. 

Wanted-Hevolutionnry Documents, Auto,araph Let
ters, Journals . Prints. V{ushington Port raits, Early 
American I l lustf'l t ed :\1agazines, ��arly PatentR sigr.ed 
by Presidents  of the t;nited States. Valent ine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. M., BoX 7,;;, New Yorle. 

I n fl u i TY So. 3'6!J .-For makers of steel curb link 
wat ch chai l ls . 

Fou SALK-Sure money maker. About one-third 
interEst is offered for sale to man possessing practical 
experience, a de�ire to 1 ake :,lCt ive , n��re�8ive hold ,  and 
annul. ten thousand dol lars 10 inve�t in a braRs and non 
specialty fact ory, which has been establIshed seven 
years, ann WhICh haA very vfl l nubJe patents. and is  
never able to fil l  orders prom ptly owing to heavy 
demand by rai1roads and power plants all over the 

bp very qulekly applied and removed and which chn rg-ed again st the account and the balance Nernst lamp and th� vacuum tuiles of 'resla Bpx 1754, Pittsburg, Pn. w i l l  alsO serve .somewhat the p u rposes of an rpm a ining to t l", credit of the depositor,  thus and Cooper Hewitt,  find a p lace in the sixth 
I n q u i ry �o. 3770. -For makers of vessels from 

United States. Address 

abdominal pad. Whpn onee in position t il(' de- fiello t i ng-
-
a decrease ill the v a l u e  of the original volume. A w ord or t wo on the g-eneral app�ar- wood pulp or paper. 

vice w i l l  se('urf'ly Hllpport tht' ,ga l'Inpn t .  dppos l t .  a n c e  of t h e  book m a y  not h e  out. of p laee. To lJr' Send for new and complete catalogue of Scientific 
FLOA T I ;'>IG F I H I I -T ItA 1' . -- A .  C_ B mtDIC K NOTE.-Copics o f  any o f  these patents will b e  

I 
t h e  m a t ter of typography a n d  i l l ustrations the ann other Hooks for sale by Munn & Co . .  361 Broadway. 

Seatt le,  ""ash. 'l'his inypntion providf's a Hoat.- fll rniRhel) hy �lunn & Co. for ten cents each. puhl i Rhers have given exceptional care. rrhe New York. Free o n  appJication. 
ing fish-trap adapted espeeia l l y  to be towed or . Please state the name of the pat"ntee, title of di agram s  are clear,  and the half-tone p lates 

I n q u i n' N o. 3771 .-For the addrps" of Me.srs. 
drawn by steamers or l ike vessels .  The trap

' the invention. and date of this paper. uncommonly good. Smith & Egge, makers of miniature sewing machines, 
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uerles. 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all h>ttE'rs or 
no attention will tie paid thereto. This is for 
our information and not for publication. 

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

Inquiries not answered in l'f'asonable time should ue 
repeated ; correspondents will  bpal' i n  mind that 
some answers requ i re not a liUIl' ["('search, and, 
though we endE'uYor to reply to all either by 
1t�ttpr or in this department, each m u s t  take 
his turn.  

Buyers wishing to purchase any article not adv�r
tist'd in our columns will UP furnisht'fi with 
addl'Psses of houses manufacturing o r  carrying 
the same. 

Special Written Information on mattl'l"s of {lpr�onal 
rather than gf'neral iIltf'rpst cannot be expected 
without remunf'ratioH. 

Scientific " American Supplements rf'ff'rreu. to may be 
had a t  the OIlJC('. Price ] O  cpnts each. 

Books rpfel'reu. to promptly supplit:>d un receipt (,f priee. 
Minerals SPIlt for exam ination should be distinctly 

m a rked or labeled 

( 8815 ) W. H.  T.  asks : How is gas made 
f ronl water ': Is there a huok that would en
aule a foundry forelnan t o  Ipurn how t o  make 
a n  analysiS of thf' i ron i n  his castings '! A. 
lI rietly described. w a t e r  gas i s  produced by 
blowing steam t hrough a layer of brigh t l y  
glowing coal ; the w a t e r  is decomposed, and t h e  
coal is  consumed ; the gases c o m i n g  off are a 
mixture of hydrogen . carbon monoxide, and 
hydrocarbons, with sma l l  amount of carbonic 
dioxide. and variable amount of n i t rogen. 
When the coa l coo l s  off too far to further 
decompose the water vapor, this i s  shut off, 
and air i s  blown through until  the coal again 
burns brigh t l y  and is ready for more steam. 
W h i le the a i l'  is blown in, the gases are a l lowed 
to f'scape up the c h i mney, as they have no 
value as i l lumi nant, and in fact wou l d  not 
burn at a l l .  The water gas as it comes trom 
the producer has very l i t t le i l l uminating power. 
This is ilnpaned to i t  by enriching with ben
z lne.-There is no book which would explain 
to anyone not a ('hemist how to determine the 
ap:lOunt of iron in brass or other castings. 
Sueh work must be done by a chemist. A l l  
books o n  analytical  chemistry o f  t h e  metals 
describe methods for t h i s. but would be unin
te l l igible t o any pprson except a regu lar 
chemist.  

( 8816 ) R. G. P. asks : Are there any 
chime music boxes with a set of be l l s  on them 'I 
How does the name (' hime get i t s  name '! A. 
T h e word eh ime eomes from a Latin word, 
meaning bel l .  and also eymba l .  �Iusic boxes 
are made with sets of be l l s  in them. 

( 8817 ) E.  G. P. asks : How can a 
scrateh be removed from the top of an oak 
table ( highly pol ished ) 'f A .  I f  the scra t c'h is 
only a s l ight. superfic ia l one, it  ean usua l l y  be 
removed by rubbing with a rag soaked with 
crude oil. I f  a deep scratch. i t  w i l l  be best to 
rub down the whole top of the table with 
powdered pumice and c rude oil, and t hen re
varnish. 

( 8818 ) G. P. O. wishes a process for 
ga l vaniz ing H u('h as is done on the base boardH 
for stoves. A . The artiele to be galvanized is 
first t horoughl y  C " iealwd by dipping in weak 
muriatie . or  sulphul' k aeid,  and is t hen thor
ough l y  dried. After this i t  is p l unged in a bath 
of mol ten zinc.  wherein i t  becomes coated with 
a layer of zinc. being what is known as gal
vanized. The surface of the mol ten zinc must be 
kept c lean by sprinkl ing with powdered sal 
ammoniac and skimming off the dross from time 
to time.  

( 8819 ) G. G. G. asks : How can I gild 
o r mol t l e  f'dgE's of book�. t o  I'PHemble uS nearly 
al:l l lossible thosp gi ldt'd by p u h l ishers '! A. ':ro 
gild t he edges of books. they are first t r immed 
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THE �ATURpAY 
EVENING tpOtST 

EVERY W'EEH. 
From Now 

to 
July 1, 1903 

Only 
50 
cents 

Old Gorgon 
Graham 

By the author of Letters from a Self-Made M erchant to His Son. A 
new series of papers in which Old Man Graham preaches the gospel 

of good business and tells some of his characteristic stories. This Life 

Story of a Self-Made Merchant , by George Horace Lorimer, will be 

one of the features of coming issues of the magazine. The Letters 

from a Self- Made Merchant to His Son met with universal favor, and 

there is every reason to believe that the new series by the same author 

will be equally popular. In the new series old Graham tells the story 

of his own business career : how he began life as a farm er' s boy, worked 

his way to the front and became the biggest pork packer in the West . 

Try the NEW POST to July 
A New features, more of them, greatly improved. 

handsomely printed and beautifully illustrated weekly 

magazine. 

nearly half 
Established 1 75 years and circulating 

a million copies every week. 

THE CURTIS PUBLISHING COMPANY 
PHILADELPHIA, PA. 

Slllo( ) 1  h , then s ized wi1h egg a l bumen ( white -=-:------------------------------------------------.-..::......--------------
of egg ) and gold leaf then app l ied. When dry : WOOD or METAL i t  is  hurn ished with agate burnisher. For ' 
mott l ing. a very thin solution of gum a rabic Workers ... �ooi!!!!!! 
is p repared in a tra y .  and the different eolors Without Steam Power should 
are t lwn shaken in or eomued in.  A half dozen ;:'bi� F.OO��dd f�� Power 
or so of the books are Iwld se('urely and evenly A. �ood kin C tal:es 
together. and the top.  bottom and fro!),t edges B=Lath�;o:tc. g Mac 8rf. 
are sue('essively dipped in l ig h t l y ,  and the ex- : SENECA FALLS MFO. CO. 
cess of ('0 1 0 [' is ea('h t i m e  blown off. � uccess· 69:; Water st., Seneca Fatls, N.y.;lIl�i!i:l� 
f u l  mott l ing is quite expert work. 

( 8820 ) W. J .  D.  asks : 1 .  Is  there any 
metilOd by whi"'l soft ('oa I ('an be made into 
briek o r  lump form by mix ing with ,other sub
stances O

.
l� by itsplf .  A . rrhe powdpl'ed or I 

crushed soft. ('oa l ('a n  UP p l'l'Hst'd into ul'ieks and 
then be part i a l l y  ('oked to gh'e st rength. If 
the coal a lone will  not a dhere sufficien t l y  wel l 
on pl'Pssnre.  it ('a n  bp nl ixpd wit h p i teh, and 
then partia l l y  ('oked. :! .  ('an the ordinary 1 :;0 
(lPg. te�t kerosene oil  UP. e l a l'ified to prevent 
the st rong sme l l  while burning in a lam p or i \vick o i l  stove '� A. "\ good qua l i t y  of l\ero- i fL�nE' w i l l  not givp much odor in bu nling in a 
lamp or wick o i l  s t oYe. if ('n re b� t a ken to 
kee p the wic'k we l l  tl ' imnwd. anel t o  adj ust  s o  
t h a t  i t  w i l l  bil l'll w i t h o l l t  s m o k e .  There is n o  
w a y  of fllrtllPr p u r i fying' kpl'ospnl' o i l ,  as to 
make it  hU l'n w i t hou t odol · .  

( 8821 ) P. C. asl(s : We have a dynaino 
of 1 1 0  YOltH n n d :!:) H m [ lt ' I ·PH.  1 want a hout 20 ple('eH of � o o c1  I'Pc1 - 1 1O t wi l'(' 1 ine h lon ,go an d no m n t tf'1'  how 1 h i dc  for :-;ppl' i n l  l l S(' .  I i n h'nc1 to make 1 hpUl ho t- from t h(' n bo v p � Illf'll t i OlH'd 
dynamo. Can you inform me what i s  the bes l 

(Conu .. ...a un page 100.) 

�;t��hi�;'�;"',t,�·�c.J;��lY �tt"�i� bnd 
all k inds of gear is a@. mechanical1y perftct. the old princl"le. 

m . " .M �V GEAR /I: 

li se your own paper . 
Any pen, any ink, no pre5> 

Government Officials, Colonists, Farmers, 
will find it invaluable. 

Every man who writes l etters should write for prices if his stationer does not keep it. We manufacture 
"Ditmars" Typewriter Ribbons 

and Carbon Paper. 
PEN-CARBON MANIfOLD CO., Dept. I. 

145-7·9 Centre St., New York. U.S.A. 

WireCloth, Wire Lath, 
Electrica.lly -Welded 
Wire F a.brics 
e..nd Perforated Metal of e..11 

Kinds 
Manufactured by 

C L I NTON WIRE CLOTH COMPANY, CLINTON, MASS. B()!'!T()� NEW YnRK 
The " Wolverine " Three 
Cylinder Gasol ine Nla· 
rine Engine.  
The only reversing :uHl sdfltartin,g �:lSoiiTl� ell�ill� un 
the market. Lightest engine 
fo · the power built.  Practi
cal l v  no v:bratiQn. A hsolute
ly safe. Single, double and 
triple marine ;\11\1 stationary 
lTlotOni from l}( to 30 H .  P. 
WOLVERINE 

MOTOR WORKS. 
G rand Rapids. Mich.  

F .  B A R N E S�-.. -", 
E L E V E N - I N C H  S C R E W  

C U TT I N C  LAT H E  
For foot or power 8M wanted . Ha� power crOS8 feed anrt coml)ound rm�t. A �trictly high grade. modern tool. A�k U8 'for printed Ilut.tter. 

�_"'If B. F. BARNES 
COMPANY, 

Rockford, III. 

C R E AT POW E R-S M A L L  COST. 
T h t!  maximum of strength, !1t1T:\-
hillty and safdy, with the I 
mum of t'ost that describes I 
Hol8tlng Enclnel!' for 
l ation ()Il 4�asoliill', Dis
tillate or ('rude Oil .  
ery part of the t!llgilltl . 
inten·hallgl'ahle. 50011 
saves Its cost i n  fuel 
alon�. Both frktion and 

r:..r�:!1�r����, t)ll
t
\il���� �;fd 

dock�. "r eber Gal!' & Gal'ollne Enlrille Co., P. O. Boa. 1 1 14 a, Kansas City, Mo. 

AR MSTR O N G ' S  No.  0 TH R EA D I N G  MA C H I N E  
Can be att ached t o  bench or post. Deshmed for t b readir'/il the smaller sjze� of pipe, iron or brass, also bolts. Has two speed R. one tor pipe !r8 to 1 inch ; the other for pl pe 1� to 2 inch es, inclusive. Uses the regular Annstrong adjustabl e dies. Other attractive features. Send for Mf��utf��; lI.h'6e�f::S�f��� New York. Bridgeport, Con n .  

:�: i�o 8���:�!r.:1notpei(a.tioii� in all parts of t h e  J.auncbes i n  stock . 
Sefid for ('ata1oqur. 

I' A I.JlER BRO�., (:OM (� ob. Conuo 

qPLlTo6�1:,§fARK coi�S 
...... 2S VAN O E W AT E R  ST N Y  ........... 
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C�SH OR EASY PAYMENTS. 
\Ve-want to prove to any int('ndinl! purcha.er� of a P.iano 

or Organ that there is nothing better than a CORN]�H. 
Everything" is just right. A.ppearnoCle, 'fone, Make-up,1'erma 
and prlee. :We will ship any instrument lo n  any reasonable term oUrilLI and will prepay freight if necessnry, alihough ihe cost of IlJ doing is not added io our prices. Any boned 
person can o,,"il one aftha Pop ular Cornish Pianol or Organl 
on tt"rllt81e',"", them!ill'lves. No house in the Music trade il 
better�:equipped th:!loll the Cornish ; no firm lias .. beUer 
standing among it.s 2[)O,OOO cudomers than the Cornish 
Co. , and no firm can or doe. make such liberal prClpositions. 

Let us send any intending l!Urchaserour only slIl •• man'he Cornish Souvenir Clllalogue. l'lfty sl,.les of beauUful 
Pianos and Orglln. to select from ; and � give on exact idea 
as to the appearanee or ou" latest .tyles we have prepared 
IIlnl.turf'! .'lImos and Org-nn8 which reproduce in facsim ile 
the acturll i nstrument, eo1.ol" of \lood, trimming., t"te. . .... 

:EQu��1.Sb��:����:di��.�
n
�:I!���

ur
;1�r:�!!! �: flre.ent a beautiful musle •• clIl l l.t, consisting of 8 Souvenl .. 

Album contain in g 40 of the late.t sueee88es In Vueal and 
Io.trumental �l1s1e; full .Ize; bound. Corn ilh Pianol 
have the finest attachment for correctly imitating all 
:��n��:nii�:t��:"n�':�:'b�hfi�:e��fth��i���nritBO�e��:t�1 
A,tlon, equal to a eomplete Orehestra in your house. 

ma t .. ria I t o make the w i re from to keep hot 
fol '  o n ;n.:  nnil monthg ': A.  Platinnm iR thf' only 
ma t t ' l ' in l which ( 'an w i t hs t n nd l 'pd heat fot'  any 
Il 'ngth of t i lllP w i thout being destroyed by 
oxidat ion. 

( 88 2 2 ) E. L. C .  asks: 1. If a vessel 
sinks in five miles of water, w l l l  she go to 
the bottom '! I f  not. why 'l I think she w i l l ; 
the o t hers think not. A . If a vessel begins to 
sink. it tuust continue to sink t i l l  it  readIes 
the hottotu. If i t is compressed by the pres· 
sure of lhe waleI' a s  it go('s down deeper and 
dpp})Pl'. it bp('om e:o; !4 t i l l  IlP'aviel' with l'eferPlu'e 
to the wal eI' t han it was at the surface, and 

' at t lIP slll'fn ('e it Wfi!4 heavy enough to s i n k .  

A t great"r dP l Iths i t w l l l  be a ble  to sink faster. 
sinl'e the wa t('1' is not ('Ollll1 ressed to any 
extent a t  gr('a t e r  dep ths t h a n  i t  is n e a r  t il{' 
surface. If  anything can sink at a l l  in water.  
it  wlll  go to the hot t o m  before i t  stops.  . , . 

If a man gets into a tank of water resting up· 
on a pair of sca les. and floats upon the water, 
will  the scales register t h e  man's exac t weight 
in addition to the weight of the tank and 
water "! Wlll  i t  make any difference whetlwr 

, he floats or iets himself sink ? The tank sides 
are high enough. so that no water can over· 
flow. A . The ba lu nces w i l l  show the weight 
of the man i n  addit ion to the weight of the 
tank and the water. When the man gets into the 
w a t e r. t he w u t e r  rises in the tank ; that is, 
i t  becomes deeper. I t  is e:ractly the same as 
if more w a l e r  were poured into the tank. No 
one would doubt that the scales would show 
more w<, ight if 100 ponnds of water were put 
into the tank. Why not when 1 00 pounds of 
man are put in. 'rhis question has traveled 

I for a century in variou s forms around the 
world. 

ELEVAT I N G · CONVEYING 
POWER TRAN SMISS I O N  MACH 'Y 

GOAL WAS H I N G  MACH I N ERY 

Travel in 
Comfort. 

t.<l{t .. SHO I, 
The service of fast trains over the 

Lake Shore & M ichigan Sout.hern RY" I. 
between C h icall"o

\ 
Toledo. Clevelan d .  

Buffalo, New York and Boston, in fre
quency, speed, punctuality, equipment 
and comfort is nnequaled. 

When you purchase a ticket over ·this 
line your investment covers the best in 
travel that can be bought. 

"Book of Trains" tell. about it; sent 
free to any address. I A, J. SMITH, 

G .  p, & T. A . •  CJevelan�. O .  � 

BlCYCLE TIRE 
Mendill1{ of SinJ.{ie '.ruQe l.'ires. - A practical article i l i DS" 
triLttnJ;! the method of insel'tin� patcn es and plugs with 
pliers and plugllt"ers, togeth er with "rubbf r bund plUIiZ.Rmg 
and tbe usP, of puncture bands. U illustrations. Con 
tutned In R U PPLE:\I B:ST 1 1  U "l .  Price 10 cents. For 
sale y bM llnn & Co. and all new8deale�. 

T H E  M . E T �,,�,"� E I SS KEROSENE 1 10 6" I I .  1 ' .  and GAS ENGINE hnrm:1 K E n o � .:x E dwafler awl 
Rllft'r t hall ).�stlhne. AutOll latk, 
Io; i l l l l ' l l' .  r", l 1ah l .. . ::\0 elt'l'tril' hat 
ter\" tlr tlal l ie usell _  l'erft'l·t · n'J.:"t1 1a. 
t i m ] .  Iwlte l \  or t l irt't"\ly eouplt'(\  t . .  
l Iylll l l:IO fur e1ed ril' h�htin,l{, dl:Il·�lill! );tr!l�.I!"" kltterieJo.. })umping ond 0 1 1  powA: Pl{f.:i�z: 

1 !?"'-1 :�'" !'I l orr �T., !'f E W  YORf':' 
A])O I'TE]) n \" L !ii. GOVERN liENT. 

Coal M i n i n g M aoh i n es 
E LECTRIC M INE LOCOMOTIVES 

POW E R  COA L D R I LLS 
COAL HAN D LI N G MACHINERY 

-- ---- ��--------------�---
For ,H eavy Conti n u ou s  Work 
every machine �hop will  commend our 
:;�:'fli!cili�l1:.II�

e
(���!gH��l�e�rr�i 

over machine, equaHzi llg the weight. 
��f��

n 
Ji�

e g�����t:OfO��l)����d 6�:�� 
require ·no extra �pa('e, and arl� pro
tected fl'om du�t or !lCt'i oent. Chu!:lcrs 
.can be opened, threaded pipe l'enlOVed, 
another jnlSPl'ted and cut wlt,hout stop
ping mach ine . . fir Sf'1td for ('ataln(l1te. THE MERRELL MFG. CO. 
1i0l Curti�� �treet, TOLEDO. 

:·�tr
o
;t;�.I�v��

a
n���r:''1W�l�:g��lr;�s

t
:�g �;�v �� 

BTtghter than eledril'itv or w.�{'tylene nnd ('heaver 
than kero:-.ene. "So t;lrt. N'o Greulilc. No Odor. Owr Wo stvles. Lighted illstanti\" with a. 
mah'h. Every lamp warrantcl1. A"ClltM Wallted Everywhere. 

T H E  , .  B E ST "  L IC H T  CO. 8'l' E. u t h  f!iil.t., Conton, o. 
Owners of Original Patents. 

Cata10ll:ue, Miniatures, and Prize Medal Special Offers fOl' 1902-3 FREE. Mention $his paper and write tu-day. 
CORIII 18H Wuhlnllon. New Jersq. ( 8823 ) S. B .  M. asks : Will you kindly I posi tion. JllOl .  

IIhr:he-""t Awnrd. dIrect cou p!et\ ( ;ener:ltnr �el. Paris KXl'ositlOll, l �O( j .  C':u)d lI .... d u ) .  Pan-A meril'an J<:x
Gold lfed"l. (,harJt'stun, �. (' . , Exposition, H102. 

AN ENGIN EER'S LIBRAItY-:---
sett l e  the following arguments ? Practically --.;;iII.Iiii •• IiiiIiii •• --....... �,. • .-.. 
the same prindple is Invol ved in a l l  three, and 

An absolute EncycJOpredia for En2'in�ers or for Steam 
U8er�. Electricians, Fire m en and llachinists. is the 
H ANDBOOK ON ENGINEERING. 

By HEXHY Co TULLEY. 

'l'b i rd edit ion, enlarg-ed and reVised, 5,000 copies now 
ready. Sen_t u�YWI.le�e on receipt ot pricH, '3 ;)() � 
money back If dnoJsat lstieri. 9W palles. 400 Hne lllustl'a 
tions, T horoughly rel iable and practicaL H9.ndsomely 
bound in leather und !lil t. Pocket-book form 

II. C. Tl:I.LEY ,& CO • • 1060 Wainwright Bldg., I!iIot. l .. ou IM, Mo., L�. s. A. 

of course the velocity of the cannon ba l l  In the 
first is absurdly sma i l .  but that is granted for 
the sake of the a rgument .  1 .  A train Is run· 
ning �ast wa rd a t  a speed of 1 00 miles an 
hour. Mounted on the front of this train is a 
('ann on. From the cannon is fired a projectile 
with a velocity of one hundred miles an hour 
westward ; I .e  . .  in a direction opposite to the 
motion of the train. A holds : 1. That the Van Norman Universal projectile w i l l  move over the top of the t rain 

B h I with a velocity of 1 00 miles an hour. 2. That 
enc Lathes I ts velocity with rega rd to the ground is nil ; 

larlle of attachments. i .e. , through space it has no veiocity. 3. That 
a���c�TT�th'!,� I a rifle ball w i l l  reach the ground in just as 

macl��';,. first-class short a len�th of time when fi red at a high 
tor catal og. velocity as I f  it  wel'e dropped from the muzzle 

JUST AS EASY 
to h u y  a ( �as Engine w i t h  a record, and 
far more ecollomica.l 

OLD  S Gas
E
��t�:�l ine 

h:l.Ye stood the test of us,'. 
They have been LrOll�ht  to their present h i g h  stand
arll hy a l ife-time of shl ll:
Rnli pr:wtil'al experit'lIl.'C_ 
�t:\ti()llary r�ll�illes. 1 to ;-,() 
h ,  p. Portable Engines, 4�, 1'I :md l '2  h. p_ 
W rite for il lustrated catalogue, ____ _ 

CO..  of the gun with no lateral velocity. grant" d of 
conrse that the gronnd is levei and the bore of 
the gun is paru l l p l  to the ground. B holds , 
1 .  'fha t the projeetile w i l l  move over the top 
of the t rain at the rate of 200 miles an hour. 
2.  That with rega rd t o trle ground !t has R 
veloeity of 1 00 mll�s an hour westward. :l .  
That this is not true. A .  In your val'io " ,  
propositions regarding relative motion, t il(' 
one whom you designate as A Is right a n d  I 
i s wrong. Sueh problems are appl i{"ll t io n s  o f  

Xewton's Three Laws of Motion, 01' rather o f  
the fi rst a n d  second l a w s .  These l a w s  a r e  t o  OI.DS MOTOR WORKS. 2 1 6  River S t  • • Lao.lnlt. MIch. 

EVOLUTION OF THE AMERICAN LU-
be found in a l l  se hool textbooks of physics .  
The cannon monnted upon the train whlcoh i s  comotive.- By Herbert T. \Valker. A val uable serif'S 

by a mem ber of t h e  National Railway :\luseum Commit
tee. 'rh e  l ocomotive from 1825 to date is described and 
tllustrateci by C8.l'p.fuL drawings, ,zreat attention beinJZ' 
given to historical accurucy. 21 illustrations. BeIENT n 'Ie AMERICA" "FPPI,F.M F."TS 1 1 I '! .  I 1 1 :I . t 1 1 4 . 
Price 10 cents e.ch. �'''r sale by Munn & Co. and all 
newsdealers. 
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hrill� boat construdiou ..... ithin the 
rang� of amateurs, :l.t a sl I l 'l l l  ('ost. 

Yachts, Launchts, Row Boats. 
�end stamp tor eatalog. 

F R E D  M E DART. 3 6 4 6  DeKalb St  • • St. L o u i s .  M o .  

anfl place it or take i t  j u s t  where l O U  want it .  
Raise and lower your 1illl lt  at 'WlU-aU with 
automatic allJustmellt. }l-'or full description 
!!lend for our Pamphlet �o. ;-)0. 

THE VOUGHT-BER.GER. CO �PANY. 
La Crosse. Wis. 

DO NOT BUEAK 
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EXPERI M�NTAL 4 to 40 Ga)1on8 Copaclty 

Write for Pamphlet " D "  �APPERT G LASS C D  • •  2 7 7  B.dway. NeW YOrk • .".d 
There are no better F loats made 
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Springfield . Mass. 
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rnnning 1 00 miles an hour is carried eastward 
by the t r a i n  with a veloeity of 100 mi les an 
honr.  and sends its projectile westward with n 
velo<" i t y  of 1 00 mi les an hour. It shou id bc' 
plain that a ball  whlrh moves east and at the 
same time west with the same velocity w i l l  
b e  a t  rest w i t h  refPl'ence to the earth below i t.  
T h e  t r a i n  moves a way under It .  The bali 
would drop vertieally upon the roof of tI", 
train, or upon th� earth b�low from the mu,,· 
zle of the gun. if th� train could r\ln from 
under it before i t  had time to fall upon the 
roof. The rifle !Ja l i  shot hori�fl\lta lly w i l l  fa l l  
toward the ground as really and w i th the same 
velocity as If  i t  were dl'Opped vertically. See 
Newton's Second I,a w. Gravitation produces 
its effect. whether it  ac ts at the some time 
with other forces 01' a cts a lone. This is the 
reason why a ba l l  whleh Is projected upward 
returns to the earth again. All objects not 
supported fall  toward the center of the eart h 
in exa('tly the same manner, since gravity pro· 
duces its e!Ted lIpon all a l ike. It matters not 
how they are moving under the action of other 
forces, I I .  An elevator fa l l s  down a shaft at 
the rate of 50 feet per minu te ; a man d rops 
after it at the rate of 60 feet per m in u t e .  
A holds t h a t  t h e  m a n  will  strike t h e  elevator 
with . t he same force as if the elevator were 
stat ionary and he were dropping 10 feet per 
minute . B holds tha t he will  strike It with 
iess force. A ,  . A man who strikeR an eleva· 
tor whleh i s  moving' ten teet pel' minute slower 
than he moves will .tl'ike It  with II veloc i ty of 
ten feet pel' minute. and give a blow prO[1or· 
tional to his weight and his veloclty, I l l .  The 
same thing as I I .  ( a )  A trllin is moving Ilt 
the rate of 30 miles an hour ; on the same 
track a train is fo l lowing at 40 miles an hour : 
( b )  they are moving at the same speeds on 
parallel tracks. A holds that ( a )  the second 
train w i l l  strike the fi rst with the same ve· 
locity or force as though the first were 

·
stand. 

ing stil l  and the second struck It going at the 
rate of 10 miles an hour ; ( b )  that the second 
train w i l l  pass the first at the rate of 10 
miles an hour-wi l l  take as long to pass it 

I as though it were standing still  and the second 

(Continued em page J(4) 

A WONDERFUL 
Canton I ncandescent 
Gaso l i n e  Light: 

Cheaper than kcroKtlne. 
H!lllllier than J!.'SS . 

Better than 1<:lectricity. 
Aver .... e Coot 3 etf:! I-e .. '" eek "" .  
N o  smoke ; n o  hmel l ;  one 1'0111-mal] match generates and light.'1 th{'m. 1'0\1 ('1111 read tille prmt 40 ted. alltl they are !'!Old ou a 
year's glt:u:mlee. . ' 
A l l '  styles for in anti out-floor 
liKhliH�, I U\I to 600 CRntlle 

hi�:�'frolll *2.fiO liP: according" 
tl) kintl .  CH.�logue N. 
COil ton In('ullde8eent Lhrht Co., . 

1 220 E. 4th Street, CANTON, O. 

New Standard Electl'ic Has Lighter. 'UU I'acb. Good for one year in any llOIlle. New cel h� oy mail, fCc (Juantiti.e8, ,nt.i pel' h u ndred. . 

L.ocolnobile and Gas Stove ter. 
Money makers for bright people. All"ent's wan led. WM. ROCHE, I nventor alld �ole ltlf,.., 4� Vesey �treet. New Yorl., N .  Y. 

Vacancies in every State for men of charactllr and enerll"Y to act 11-11 
representatives. Apply to Galfll E, Tarbell, 2d V,C!l.J'ril". 

The Equitable Life Assurance .society of tlte United StAte •• 
UO BROADWAY. NBW YORK. Dept. No. �!). 

Please send me information regarding an Endowment for $ • • • • . . . . • • • • 
if issued at . . . . . . . . . . . . . . . . . . . . . . years of age. 

Name . . . . . • • • .  ; . . . . • . • . . . . . . • • • • • • • • • • • . . . . • • • • . . . . • • • • . . . . • • • • . . .  
Address . . . . . . . . . . . . . . . . . . . . .  . . 

© 1903 SCIENTIFIC AMERICAN, INC.



104 

Grand New Book 
Make Money 
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Feeding the Chicks :, IV. Duck Pro-

ducing on a Large Scale i V. Broiler Raising i VI. 
Profitable Egg Farming ;  VII. The Egg and Poultry 
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AMER I CAN BUILDING MONTHLY more than maintains 
the high standard established by this valuable M"" .... 
zine. Its u Talks with Archltects "-contribu tions ·by 
tbe leading architects of tbe day ; it� editorial diBcU8� 8ton� of important subjects relating to domestic archi
tecture ; and its many specialized Departments make it 
the most useful and most valuable publication of its 
kind. 
TALKS WITH ARC HITECTS II A Talk on House Fttting�." by a sanitary expert. 

r
r
'J'���:t�� �RJ����gl ���Pg��

i
�t��r\'�r :re 

Home.�' Mr. Cbarles M. Lehean on H Op Jort.uni· 
ties for Decorlltive Art." Mr. Wilham Martin 
Aiken on the " City ArChitect." Mr. Percy Griffen 
on h Small Houses." 

EDITORIAL A RTIC LES 

" Cheax ,Houses." " Wans aDd Wall Treatment." :: ft�� t1;.� 
a
���:i��rUii�i��' r:: �����r, HR��; 

the Householder Helps the House." 
DE PARTMENTS 

U The Garden." U The Household." U SanitatioD ," 
U �table l,.ore." "' The City House." ' - Civic Het
terment." " Country Life." " The Flat." " It'ire ��gty����t "}'il:a�i�

nt
¥81:,?,

u8e-:: F:r�Pt���f, 
u House 8u�2estions." I I WaH Papers." " The 
Kitchen." " New B'loks." U LegaJ Notes." ·· New 
Building Patents." U Publishers' Department." 
Tbe SCIENTIFIC AMERICAN BUILD]�G MONTHLY 

contains each month photographs and plans of dwel ling 
bouses. gardens, country estates and buildin�s of mod
erate price, together with a cover beautifully printed 
in tint. The illustrations q.re all made from photollraphs 
taken expressly for the Magazine and are printed wit,h 
::�����;

n
!��� gj i�: Bru�i��il��' p��:nf���:p���.� 

;&rs
o
�
s
�ru��l:

a
�a:::jb

e
e� ���ef�r :n�

n
�g::�s�

e
��:;i�� 

tiona accompany each illustration. The 1l1u:s<trations 
include photograpbs of exteriors. interiors and d.etails, 
views of gardens and ornamental adjuncts to the house. 
No expense is spared to make this Magazine the leading 
ron��i::J�:a�ts class and of the utmost practtcal value 

For �ale by 

MUNN & CO., 361 B'way, New York City 
and all newsdealers 

Scientific American FEBRUARY 7, 1903 . 

going at 10 miles an hour. B holds ( a )  that 
the second train 'wi l l  strike with less force and 
( b )  that i t  will take longer to pass the fi rst 

train. A.  The swifter train w i l l  pass the slower 
train as if it were standing s t i l l  and the swif ter 
had a velocity equal to 1 0  m i les per hour, the 
difference of the two veloci ties, A l l  these an· 
swers are based upon the supposition that the 
resistanc e of the ail' i s  excluded from the prob
blem, as is usually done in such cases, This 
i s  not necessary. however, in these answers, 
since it is stated in the questions that a cer
tain definite velocity is attained, the resistance 
of the air being one of the elements in attain· 
ing the velocity. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

January 27, 1 903. 
A N D  E A C H B E A R I N O T H A T  D A T E. 
[See note at end of list about copies of these patents.] 

Agricultural implement, W. C. Allen . • • . . .  
Air compressor, 'V . . M. :\lyPl"s . . . . • • . • . . • . •  
Amalgamator, ore, J. E. Sutpnen . . . . . . . . .  . 

719,291 
7W,127 
7 W , l U1 

Angle brace, extensible or extension, J. 
H. Rusby . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  719,050 

Applicator, Bierley & Nehrbas . . . . . . . . . . . . .  71U,175 
Asphalt cutting attachment for steam roll-

ers, J. Richards . . . . . . . . . . . . . . . . . . . . . .  719, 260 
Axle washer, vehicle, W. C. F'olant . . . . . . .  711:),1 U1 
Bag holder for LJagging grain, E. 1\1. Gilbert 719,21U 
Bailing press, J. S. rru ttle . . . . . . . . . . . . . . . .  719,27S 
Ball and socket joint for crulis, etc. , E 

Debes . . . . . . . .  ; . . . . . . . . . . .  , , . . . . .  , . . . .  719,310 
Ballot box, W. L. Cornelius . . . . . . . . . . . . . . . 719, 195 
Basket, 1\1. P. Kilian . . . . . . . . . . . . . . . . . . . . . .  719,121 
Bed coupling, iron, G .  \Y. Comee . . . . . . . . . . 719,192 
Bedstead attachment, J. A. Martin . . . . . . .  719,125 
Bedstead, folding, A. Allemly . . . . . . . . . . . . . .  7 H ) , 292 
Belt shifting device, G. W, Rutb . , . ,  . . .  , 719, 262 
Bicycle brake, coastt�r, J. Hurek . . . . . . . . .  71!), 1 l

.� 
Binder, temporary, E. A. Trussell . . . . . . . . .  719,O� 
Binding, Smith & Smyth . . , . " , . .  , . "  . . .  , .  719, 15� 
Buats, ventilation of submarine, :;. Lake . . .  719,230 
Bobbin holder, \V. Fielding . . . . . . . . . . . . . . . 718,995 
Body brace, W. B. Dewees . . . . . . . . . . . . . . . 719,;111 
HoilPl', A. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . .  719,224 
Boiler scale, compound for removing steam, 

J. N. Henderson , . .  " . . . . . .  " . , . .  , . . .  , .  719,002 
Bolster spring, N. Halvorsen . . . . . . . . . . . . . .  719,000 
Book bolder, H. B. Smith, SI', . .  , . "  . .  , • • • 719, 386 
Book holfler bracket, adjustable swivel 

swing, W. J. Walsh, reissne . . . .  _ . . . . . .  12,076 
Bottle closing head o!.' stopper, O. G. 

Campbell , . , . . . . . . .  , . , . , , , . .  , . , , . . .  , , . 
Breast supporter, P. D. Beeman . . . . . . . . .  . 
Bridge, rolling 11ft, S, 1'. Smetters . "  . . . .  . 
Briquet, W. J. RousseL . . . . . . . . . . . . . . . . . .  . 
Brush, C. E. Graham . . . . . . . . . . . . . . . . . . . .  . 
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Brush, hair, G. N. Holland . . . . . . . . . . . . . . .  . 
Bucket dumping apparatus, \Y. R. 'Vilcox . 
Buggy top, 'E. A. Rblnesmitb . .  , . . . . . . . . . .  . 

719, 1 84 
719,075 
719, 153 
719,047 
718, 999 
719,227 
719, 1 56 
719, 3:16 
719,400 
719,044 

Buildings, etc . ,  material for the construc-
tion of, L. Millet . . . . . . . . . . . . . . . . . . . .  719,243 

Bulkhead doors, means for opera tiug, A. 
Du Bois-Reymond . . . . . . . . . . . . . . . . . . . .  . 

Button, spring, J. 'Vetzler . . . . . . . . . . . • . . . .  
Buttoner, collar, W. D. Paterson . . . . . . . . . •  
Cabinet, machine bearing, 'F. Kundtz . . . . .  . 
Can salting machine, "".. E. Dement . . . . .  . 
Candy making machine, Friend & Price . . .  . 
Canopy support, \,y. J. Slyder . . . . . . . . . . . . .  . 
Car brake mechanism, J. Shelton . . . . . . . .  . 

7 1 8, 973 
719, 067 
719, 035 
719,233 
718,987 
718,997 
719,268 
719,148 

Car coupling gravity pin lifter, W. B. 
Dlevendorf . . . . , . . . .  , . . . . . . . . . .  , . . . . . .  719,096 

Car, derrick, �. A. ·McManus . . . . . . . . . . . . . .  719,247 
Car, dumping, J. A. McManus . . . . . . . . . . . . . 719,24� 
Car fender, J. Quern . . . . . . . . . . . . . . . . . . . . .  719, 256 
Car heating system and steam trap there-

for, W. H. Pearce " . . . . . .  " . . . .  " . .  , .  719, 36:; 
Car, passenger or baggage, ��. Parsons . . . .  719,:-t62 
Car replacing frog, H. C. Harrar . . . . . . . . . . 719,215 
Car sign, electric, I .  B. Brower . . . . . . . . . . . .  7 1 9 , 1  SO 
Car switching mechanism, T. A. Ennis . . . .  71 8, 993 
Car wheel and track thprefor, T. W. Kester 718,339 
Cars, device for decreasing noise result-

ing from vibration in railway, H. G. 
Farr . .  , . .  " . . . . . .  , . .  " . . . .  , . " . ,  . . .  , '  719,098 

Carpet strip cutting machine, W. B. Cobb ,  718,982 
Casket trimmings, machine for embossing, 

H. T, ·Loomls . . . . . .. . .  , . . . .  " . .  , ·  . . . . .  719,238 
Chaplet llFid shrine of the holy rosary, 

T, Sault , . . . . . . . . .  , . "  . . . . . . . .  , . . . . .  , .  719, 263 
Checks for hotels, restaurants, etc., con-

trol and guest'g pay, :'1. Geller . . . . .  " ,  719, 209 
Cherry seeder, E. D. Parker . . . . . . . . . . . . . . .  719,131 
Chock block, R, T. Wilson . . . . . . . . . . . . . . . .  719,288 
Churn motor, G. W, Stiles . . . .  , . . . . . . . . .  , .  7 1 1), 056 
Cigar box, 1\1. p, Farrell, et a! . . . . .  " . . . . .  719,097 
Cigar cutter, E, A. Willard . . . .  , . . . . . . . . . .  719, 1 65 
Cigar machines, pneuma tic transferring me-

chanism for, O. Tyberg . . . . . . . . . . . . . .  719, 279 
Cigar perforator, ll'. M. Slocum . . . . . . . . . . . .  719, 267 
Clotbes drier, foldable, J. K, Cbamp " . . . .  7 1 9 , 1 86 
Clutch, friction, Ellicott & Norris "  . . .  , . .  719,204 
Coal elevator, self dumping, D. W. Jones . .  710,009 

You Should Know More abou t tbe pen that has revolntionized 
the fountain pen business-the pen 

that by such imitation, is acknowl
evolution. ONLY IN TilE GENUINE. 

C O N K L. I N ' S S E L F - F I L L I N G P E N  
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cents, by mai l. from 

Cb� Cv,,�writ�r €xcbang� 
1 �  Barclay St .• N E W  Y O R K  

1 2 4 L a  Sal le  St . , CH I CAG O 

38 Bromfie ld  St. ,  BOSTON 

8 1 7  Wyandotte St.,  

KANSAS C I TY,  MO. 

209 North 9th St . . 
ST. LO U I S ,  MO. 

636 Calilornia St.,  

SAN FRANCISCO, CAL. 
We will save you from 10 to 50% 011 Typewriters Gf ail makes. Send for Catalogue 

I N DUCTION 

night before retiring. Price $35.00 

which will be refunded in full if it 

does not give 
thirty days. 

satisfaction within 

For full particulars address : 

EVANS' VACUUM CAr CO, 
Fullerton Building, St. Louis. 

Cock lock, gas, F, S, Martin , . " , . . . . . . . .  , .  719,241 
Compass or scriber, H. E. Seymour . . . . . . . .  719,381 CO I LS c

om
�
re

���ln':.�� ����� . ��� . .  S, • .'�:: , .��':'��:�� 719, 1 42 
for experi-

Concentrating table, A. R, Wlllley " , . . . . .  719,402 ments in X rays and 
conc

c�
t
�
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�kin

t
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I:, . .  ��
i��� . .  ,��t,

a
,
c
.���'�.

t: 719, 409 other electrical work. 
Contact structure, surfacet. E. �I. Hewlett . 719,003 
Conveyor, R, Blum . . , . . . . . . . . . . . . . . . . . .  , . .  7 1 9 , 1 78 
Cooler, F. Guttenberg . . . . . . . . . . . . . . . . . . . . .  71 9,.212 
Copper ores, treating, "r. Payne, et ul . . . .  7 1 !l , 1 32 
Cotton press, E. D. Carter . . . . . . . . . . . . . . . .  7 1 9 , 08:3 
Cultivator, A, Psota . " . . . . . . . ' ,  . .  , . . .  , . . . . .  719, 1 38 
Cultivator arch bar, C. M. Sullins . . . . . . . . . .  7 1 9, 1 59 
CUl'I"ent traction system, alternate, \V. . :1-1. 1I1or<ley . , . .  , . .  , . . .  " . , ' , . , " , . .  , . ,  719,024 
Cnrtain or portipre hohlpr, A. M. Brush . . . .  71 8,976 
Cnrtuin pole bracket, C. H. ��. Daily . . . . . . .  719, 307 
Cushion spring, upholstered, E. B. Smith . .  719,155 
Cutter bead, E, S. Sblmer . "  . .  , . . . . . . .  " . .  719. 266 
Cyanlcls and acetone, making, C.  B. Jacobs 719,223 
Dental disk holder, E. .r. Doubet . . . . . . .  , . . .  719,312 
Desk, school, J. Karpen . . . . . . . . . . . . . . . . . .  719,338 
Digester linings, composition for, E. Hent-

schel . . . . . • . . . . .  , . .  , . .  , . .  " . , . . . . . . . . .  719,216 
Disinfectant vaporizer, S. Trenner . . . . . . . . .  719,277 
Disinfecting device, L. E . . TollPs . . . . . . . . . . . . 719,228 
Display cabinet, ribbon, N. Lafon , . ,  . . .  , . .  719,234 
Display bolder, R, H. Wlllk " . .  , . . . . . . . . . . .  7 1 9 , 1 64 
Display rack, A. V. 'rhnmas . . . . . . . . . . . . . .  71 9,060 
Distilling apparatus, watpr. ,T, Ell\son , . . .  7 1 8 . 991 
Ditching machine, .T. II.  Sylvpstersen . . . . .  719,058 
, Doubling and rewinding machinery, .T. D. 

Conant " " " " " , . .  , . , " " , . , . ,  . . .  " .  7 1 9,090 
Dough divider, F, II, Van HOllten . . . . . . . .  , .  719, 280 
Doug-h dividing and shaping machine, H. F,  W. Hlleg . . .  " . " , . , , ,  . .. ;., .. , ,  . . . . .  7 1 9, 1 1 6  
Dongh mixing apparatus, H. H. Wilson . . . .  719,.070 
Drainage conveyor trougb, F, G, Wolfe . .  , .  7 1 9 , 406 
Drpss shield fastenpl', C.  O. Pettersson . . . .  7 1 9 , 039 
Drying closet, 111. A. O'Conor , . .  , . . . . . . . . . .  7 1 9 , 1 30 
Dye and making same, yellow azo, F. Run-

kel . . . . . . . .  , . . . . . . . . .  , . . . . . . . .  719,048, 719,049 
Eccentric, J. ' Pincin . . . . . . . . . . . . . . . . . . . . . . .  719;133 
Ell'<'tric circuit controller, automatic, H. ",... I .. E'onard . . . . . . . . . . . . . . . • . . . . . . . • . .  
Elpdrle socket, A. P. Seymour . . . . . . . . • • • .  
I�lt-'ctric switch, automatic, W. Lasar . . . . .  . 
��lpctric time switch, .J. .r. Stockall, .Tr . . .  . 
Imf"vator, N. Hiss . . . . . . . . . . . . . . . . . . . . . . .  . .  
Elevator ' gate, C. · Anderson . . • • . • • • • • • • . . . .  
End gute, J. E. Gihhs . • . . . • . • • • • . • • • • • • • .  

(Continued on poge lO�) 

719,018 
7 1 9 , 265 
7 1 9 , 1 22 
719. R90 
7 1 9 , 1 1 4 
71 9,071 
719, 107 

JT Catalogue Free. 

TYPEWIUTER5 �'Ki5 
IJ All the Standard machines SOLD or RENTED ANY-WH�Rg at H A L F  M A N U FA CT U R ERS' PRICES� 

. 

ShipJ,ed ,:,ith p,ivile"" �f ex.minaHon, S,nd fo, c.t. 
TypeWriter E m p o ri u m .  203 LaSalle St., Chicago 

Pa i nt 
and sold' it for S6OOO-
That·s paint profit. 

;:i�
.
n''b���l;�:!:�!�!�aranteed for five 

PITTSBURGH PLATE GLASS Co" General Distributers. 
Bend for Book of Paint Knowledge and Advice (free) to Patton Paint Co. , 2n Lake St. , Milwaukee, WI,. 

COLD GALVANIZING 

AND 
AUTOMOBILE 

MOTORS 

Ncr Fire. Smoke, Heat. Absolutely safe. Free cataJog. 
T R U S e O T T  BOAT M FG ,  C O . ,  St.  Joseph, Mich.  

S a v e  a l l  the' Spelter consumed In galvanizing b y  the hot prOC'ess. 
by usin� our Patent Colrl Galvanizhlg ProL-ess, a.'i thfl smou nt of spelter 
10st as drns.'l in the hot pro!:!:,:;!!! If mred in Ulir pl'oces.� will give sufficien t 
protedlon to :my kin!) of work to m�ke it rust-proof even agaln!lt sal t 

all' snd sea water. Our Patent Proees.'l Is now III use all over the country. 011,1' Ikensees indUlle 1:. 8. C.OY("l'nHIt'nt. The Standard 011 
Co • •  lIerre8hoff Boat H u lldln&" Co., TOlVnMend & Uowney, Arlnour Plwklnlr;' Co. LiI't!l1ses �rankd 011 royalty ba.'1I�. Sample and custom work dum: at our factory, lOtS-1 10 W. 11th St. Maiu Uffice. 34ts llroadway. u. s. ELECTnO .. GAJ .. VA�IZlN G CO. 

© 1903 SCIENTIFIC AMERICAN, INC.
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•....................... ! Engine, II. �'. Shaw . . . . . . . . . . . . . . . . . . . . . . 719.0(;:1 

Engine cooling IDj'aus, explosivp, II. G ross . 719,;)20 
Engines, comhiIwd regulator and safety TRUSTWO RTHY 

and Women find 

P R.OFIT ABLE 

EMPLOYMENT 

�i�!�
in

foo AJi':J�i�:;�t�?�s�inli����t ---.�,,,,,, lUade made. Vannot rust, crack 
or �cale. Handsome as silver and 4 times 1 i�hter. Last a lifetime. 

Our new methed makes work 
easy, pleasant and profitable. 

Best offer you ever bad. 
Write to-day. 

A l u m i n u m  Cooking Utensil  Co.  
Dislr ict 5 .  Pittsb urgh,  Pa. 

mechanism for pxplosiVt�, L. G .  Wool-
ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719.407 

Engines, spark igniting mechanism for ex-
plosive, C. G. Auuesley . . . . . . . . , . . . . . . .  719,072 

Excavating machine, C.  N. Alderman . . • . . .  719,40g 
Exhibitor, G. W. "�reese . . . . . . . . . . . . . . . . . .  719, :)22 
Explosive engine, B. NUt's . • . . . . . . . . . . . . . •  719, 24H 
Farm gate, J. J. Sigafoos . . . . . . . . . . . . . . . . . 7 1 9 , 1 50 
Fats, ti.JUrifying, I. I.;Jimont . . . • • . . . . . • • • • .  719,014 
Faucet, measuring, J. Sjostrom . . . . . . . . . . . .  719, 1 51 
}'eed box. poultry . G. C. Sproat . . . . . . . . . . .  719. :l�7 
Feed water heater, H. G. Keasbey . . . . . . . . . 7Hl,2 2U 
�'ence or gate, A. \V. KnitteL . . . . . . • . . • • . .  719,:H1 
Fenders. See Car fender. 
Fender, J.  McGuire . . . . . . . . . . . . . . . . . • . . . • .  719,021) 
�'iber vpssel, machine for making, E. Hub-

bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719. 1 1 ;;  
File, letter, W .  Maegowan . . . . . . . . . • . • . • . .  719, :�r.o 
Filter. R. W. Davis . . . . . . . . . . . . . . . . . . . . . . .  719, a()!) 
Finger pad, J. G. Marsh . . . . . . . . • . . . . . . . . .  719,:�l}2 1 
!i'irearm trigger mechanism, E. M. Liebert . •  719,01 n 

�:�: ��1fI;:ul:�(���r,H�� · A� ' Br(;:l�;: : : : : : : : : : :  +�8::l�� 
Fire extinguisher acid holdl�r, J. L. Will-

The American Industrial Association Fire
l���lng ' �i;P,,-,:';t;;s·. "i."c .":ii':ri���id : : : :  m:��� 

258 Broadway. New York City 

Is now In tbe market to buy. sell or excbange blp;b
grade personal property. stocks, bonds. or real estate. 
Also to act as financial agents, attorneys and promoters 
in cases of strictly reliable and meritorious properties 
or Inventions. 

Best of Bank Referenees Given and Required. 

REMOH JEWELS 
Are Marvels of Beauty 

Upon receipt of your name and address 
a magnificent catalogue containing near ... 

�';,J�x�r:.1��':l�s�"t;'?n
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high-class imitation Dis· 
mond and Pearl Jewelry wt1 be mailed 

R� MOH J EWELRY CO . • 834 Ol ive St . •  St. Louis  

ELECTRO MOTOR, SIMPLE, HOW TO 
make -Bv G. M. Hopkins. Description of a smal l elec
tric uiotoi- devised and constructed with 8 view to as�i8t
lng amateurs to wake a motor which might be driven 
with advantage by a current derived from a battery, snd 
wh ich would have sufficient p(}wer to operate a foot 
��

th
W[t�

n
11 1�:����� 1'�����\��:t�� °8vc�rE���F�al:�:: 

ICAN SUPPLEMENT. No. 64 1 . Price 10 cents. To be 
had at this office and from all newsdAalers. 

I PR INT M Y  OWN CARDS 
Circulars, newspaper. Press, $�. 

Larger size. $1�.OO. Money saver. 
BiJr p r O fi t s  p r i n t i!1g for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., tQ 
factory. The Press Co . .  Mer iden.  Conn.  

BI.G WAGES :3�d:: 
Mr. TaBBeIl made '1.500 the firBt five months. 

Mr. Wise. of S.D .• '12. 1st day. Mr. Clay. 
of Vt .• $9 firBt day. Mr. Doerge. of Me .• S10 one afternoon. Mr. Elliott. of Pa . •  $17 first two daYB. MrB. Howard. of Ia . •  159.50 in o n e  week. Hundreds o f  otber. 
making big money selling and appoint· 

�:b��::! f':ri�':����eral:r
u:!�:� 

you. We fnrniob everything. Anyone 
. willing to work can make '20 to 140 a 

week.. 6a8Y. Greatest money -maker knowD . Just 
what everybody need.. WonderCul Seller. 
We're old firm . Capital 1100,000 ,00. Write Cor New . Plan. Term.. Ete.. FREE. Address, 
WORLD. M'F'G CO. ,  621 World Bldg. ,  CinCinnati , O. 

A Un iversal 
Pocket 

Rotary 
Measu re 

It is thf' on l y practical all-around measure 
ever made. !\Ierumres <:urves of all kinds as 
easity as straight work. A" "lm1l1e 88 8 -.. rule. Tn hd it is simply a revolying rule. 
A time and hrain·saver that I" prulliled by 
all who know It", merit!!'. Aceurate, 
and anyone can use it. For deL-dIed dcsc.lp-Yt. tion, send for dN'ular. r- ' .  STEC KEX UEITEU MFG. CO., Settlnll: Polnh'r to Zero 96 Lake St., Chleago, Ill. 

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

t�r�,!.��:��'fA��r.�:;'f�!�grtr;Nt:������N!���f.; 1 cent per hour. Send for copy If'ranklin Institute award 
and l ists of Stereopticons. Moving Pictures and Slides. 

WILLIAilI�, BRO WN & EARLE, 
Dept. 6, 918 Chestnnt St .. Philadelphia. 

)1'ish cleaning apparatus, J. Johnson . . . . . . . . 719,�2ti  
Floor and (,piling construction, J. Schrat-

wi('spr . . . . . . . . . . . . . . . . . . . . . . 719, 378 to 719,aStl 
Floor damp, \\T . Hoekstra . . . . . . . . . . . . . . . . .  7 1 9 , a:j5 
Floors and ceilings for buildings, construc-

tion of, J. C. Pelton . . . . . . . . . . . . . . . . . .  719,0:JS 
Flour tank and sifter, comlJilled, R. N .  

Holmps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 9, 337 
Flue thimble, adjustuulf:", C. J. Kirch '. ' . . .  719,232 
Fluid 'prpssure o}wrated device, B. M. W. 

Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Foldillg ehair, E. T. Zimmerman . . . . . . . . .  . 
)1'orming machille, B. W. Coghlin . . . . . . . . .  . 
Fuel fepdillg apparatus, L. K. Davis . . . . . .  . 
Furnucp, K P. Smith . . . . . . . . . . . . . . . . . . . .  . 
Furnacp eharging machine gripping devicp, 

719. 1 09 
719.1711 
719.aIl4 
7 1 8 , nSr. 
71n,271 

S. T. & C. H. Wellman . . . . . . . . . . . . . . . 719.ann 
!<'urnace draft regulating apparatus, G. B. 

Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 719.394 
Furnacps, introducing carbon, fluxes, etc. , 

Into blast. W . •  T. I" oster . . . . . . . . . . . . . . .  719.320 
Fuse or . cut out, electric, H. L. Morse . 

719.025. 719.026 
Fusible plug, H. D .  Morton . . . . . . . . . . . . . . . .  719,2-15 
Galley. P. J. Cooney . .. . . . . . . . . . . . . . . . . . . . . 7 1 9 . 1 94 
Gamp apparatus, J. A. De LOll . . . . . • • • • • . .  718, 986 
Game ' apparatus, A. C. Schn�id('r . . . . . . . . . 719�14G 
Garment hangpr, F .  ·Pratz . . . . . . . . . . . . . . . .  719,041 
Garment support, C .  RalwBowitZ . . . . . . . . . .  719, :{6t1 
GarIDf'nt supportf'r, 'V. S. RadIwdgc . . . . . . . . 719, 369 
Garmcnt supporting devicp, G. C. Slpcth . .  7 1 9 , 1 52 
Gas burner attachment. J. :'1. O'Kelly . . . .  7 1 9 . 252 
Gas generator, acetylene, A. Davis . . . . . .  719,091 
Gas geIwratol', acetylene, J. L:houh� t .  . . . . .  71!:J,30a 
Gas generator, acetylene, W. A. Robertson 7 1 9 , :173 
Gas g('nE'rator, acetylenp, E. B. Stoner . . . . 719,391 
Gas meter support, r.J;'. B. I\:tnchla . . . . . . . . .  719,2HO 
Gas process. O. Oppelt . . . . . . . . . . . . . . . . . . . . .  719. :J60 
Gear mechanism, transmission, R. B. Hain 719,327 
Gear, reversing, H. Moon . . . . . . . . . . . . . . . . .  719,354 
Ge-aring, friction, O. Marth, reissue . . . . . . .  12,075 
Governor and throttle valve controlling me-

chanism. R. B. Haln . . . . . . . . . . . . . . . . . . 719.328 
Governor, electromechanical, E. Gray . . . . . . 719,a25 
Govprnor, spt�E'd. R. Weber . . . . . . . . . . . . . . . .  719,283 
Grain drill. J. Steep . . . . . . . . . . . . . . . . . . . . . . 719. 272 
Grind{�r framp, folding, E. A. Johnston . . .  719,008 
Grinding or sharpening machine, W. A. 

Van Berkel . . . . . . . . . . . . . . .  ; . . . . . . . . . .  719,297 
Grooving machine-, A. V. Allen . . . . .. . . . . . . . 718,968 
Gun, magazine holt, E. G. Parkhurst . . . . . 719,254 
Hammer, pneumatic, W. T. McCook . . . . . . .  719,027 
Handling stored pulverizE'd or granular ma-

terials, apparatus for, Hurry & Sea-
man . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . .  719. 119 

Hat fastener. J. Dhry . . . . . . . . . . . . . . . . . . . . .  719.064 
Hat smoothing apparatus, silk, O. Hammf'r-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719.001 
Heat pnginp, A. 'V. Case . . . . . . . . . . . . . . . . . . 719,084 
IIputing furnace, R. T. Dressler . . . . . . . . . . .  718,989 
Hiups or skins, machine for softening, II. �'oisy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719.100 
IIing-e, A. E.  Prpston . . . • . . . . . . . . . . . . . . . . .  719, 137 
Hoisting apparatuH, A. 1<1. Norris . . . . . . . . . .  719,033 
Hoisting apparatus, G. Blaauw . • . . . . . . . . . .  719,177 
Hoisting apparatus, E. H. & V. R. Brown-

ing . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  719. 182 
Hoof pad. A. C .  Tappe . . . . . . . . . . . . . . . . . . . .  719.162 
Hooks. See Ladder hook. 
Hot air furnace. W. H. Chappell . . . . . . . . . .  718.980 
Hub, metal whepI, E. R. 'Vagll(�r . .  719,281, 719,282 
Illuminating structurp, F. L. O. Wads-

worth . . . . . . . . . . . . . . . . . . . . . . . . .  719. 065. 719.066 
Implement, pockpt, G. P. Coates . . . . . . . . . .  719,088 
Index. R. C. Russell . . . . . . . . . . . . . . . . . . . . . . 719.143 
Injector hurner, Shaw & Carroll . . . . . . . . . .  719,382 
Inkstand. C. L. Smith . . . . . . . . . . . . . . . . . . . . . 719. 384 
Intprnal combustion eilgine, C. E. Dawson . 719,199 
Intf'stine cleaning apparatus, H. Naf'gple . . 719,031 
Invalid supporting rest, J. A.  Blanchard . .  719,078 
Iron into steel or malleable iron and in the 

product so obtained, converting cast, 
J. A. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . 719. 1 1 7  

Ironing machine, E. G .  Smith . . . . . . . . . . . . . .  719,385 
Jar holder. fruit. E. P. McGuire . . . . . . . . . .  719. 1 2 8  
Key mechanism. C .  A. Lord . . . . . . . . . . . . . . . . 719.239 
Knife and fork, G. Garda . . . . . . . . . . . . . . . . . .  719,208 
Knitting machine. Salzer & Walther . . . . . . 719.376 
J{nob fastening, G. W. Robprts . . . . . . . . . . . 719,261 
Lacing hooks ill shops, machine for fasten-

ing. H. H. Eaton . . . . . . . . . . . . . . . . . . . . . 719.314 
Ladder. W. C .  Buell . . . . . . . . . . . . . . . . . . . . . .  719. 183 
Ladder hook, extension, Burbridge & Chese-

brollgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719.081 71· 'TuE(LlPPER(uP. t:�� ��:;;'n�y f!nt���vf�:,;;�: E: F: W-.,idig : m:��� I n  . Lamp, electric are, A. F. Shore . . . . • . • • . . . .  719, 149 nr Its triangular shape prevents Last. A. G. Fltz . . . . . . . . . . . . . . . . . . . . . • . . • .  719. 318 

�t:!a�:����tya�� :��e�t���e�Ii���� I t���e�x�����hi�r�l�kgs'Co:ic,
S.�o�.

la&d 'r:: . iJ: 719, 349 

attaching papers togetber. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719.146 
Best .t; Cheapest. All Stationers. Leveling Instrument. J. A. Traut . . . . . . . . . .  719.061 

CLIPPER IUFG. CO., t:��t���t �r;,���:�,� i\�VI;;:. i�rt�:;'���: . ��: : : :  m:g� 
, . New York, Linotyp(' maehhw and matrix therefor, S. 

BRASS OR STEEL. 
. 

U. s. A. Liqu7di��riiyin'g ' �;.�t��·, · J'. ' J'. ' 'D��;y : : : : : :  719, 270 

For free samples and information write to 'IUl. Lltt!'l' • •  T. A. Tabor . . . . . . . . . . . . . . . . . . . . . . . . ���:�g� 
THE HIGHEST EFFICIENCY t���in�' b�;" ��r�.

te�';;��;·;I� : : : : : : : : : : : : : : : :  m:��i 
is �uaranteed in every Locking systf'In for jail doors, D. F. Young-
one of tbe smootb. blood . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  719. 1 69 
running lAg cupppr, J. II. Dickinson . . . . . . . . . . . . . . .  719,094 

ISRENNAN Log loader. W. S. Kennedy . . . . . . . . . . . . . . . . 719.012 

whIch aremadeonthe Loom shpdding IDf'chanism, H. Wyman . . . .  719, 289 
GASOLI N E  M O TO RS [ LOOm harness frame. H. W. Bracken . . . . . . 719.080 

latest approved pat· Luhricating box, T. A. Mutth(�ws . . . . . . . . . . . 719,021 tern and are safe, sure lIagnpto-electric machinp, J. M. 'Vilson . . . . 7 1 9 , 1 67 �pd 'jUiCk t8, S}rrt. �Iallth'. splf·lgniting. R. E. Berthold . . . . . . . 7 1 9. 1 74 

I I I f I d f t d  reb
e

l·t
rom

F
v ra , on

l o l\IaAhing apparatus, o.  Splg . • . . . . . . . . . . . . .  719,052 econqm ca n
o

ue. � �n 0 g-rea ura � I y· u 
o-:u clc e  l\'lat('h hox holrlpr, \\T. Bernard . . . . . . . . . . . . .  7 1 9, 1 7:1 LrinCl�e. 

A
··:�rMtt�nct tYlJ��, borizo tal �a;. lJrt c�o llptul IlI'Psprving and cleansing cOIDponml RE N • CO • •  �yra�u�e�� A. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 719.074 

71 9. 274 
71!l. 258 
7 1 !l . 250 
7l9. :J83 
71 8.972 
719.068 
7 1 9 . 1 :l 6  
71 8. 984 

WORK SHOPS 
of Wood and Metal Workers, without steam power, equipped with 
BA R N E S " .FOOT P O W E R  
M A C H I N E R Y  _ 
allow lower bids o-n jobs, and �ive 
greater profit on the work. Machmes 
sent on trial if desired. Catalog Free. W. F '" J O H N  BA R N ES CO. 

Established 1872. 1 999 R U B Y  ST. . �OCKFO R D ,  I LL. 

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

Address MUNN Ii CO., ���=�. OftIce of the SCIENTU'IC AM ERICAN 861 Broadway, New York. 
'I Branch om",, : 626 F St., Wa.hlngto ... B.V. 

Hand-book Sent Free on Appilcation. 

Mptals from 01'(>8, {'xtracting, Z. B. Stuart . 
Mhlfl eagf', splf-dumping, �.... A. Ray . . . . . .  . 
Molding muehinf', J. F. Nolan . . . . . . . . . . . . .  . 
I\fop and wring-PI', comhilwd, C . S. Shyeh . 
Mortising maehine, "T. Black . . . . . . . . . . . . .  . 
Mowing- maehinp, "T. N. \\?hitply . . . . . . . . .  . 
Multlplp pxpanf'lion pnginf', F. M. Prpscott . 
MUf'li(' holrlpl" and lpaf turner, A. D. Crist . 
�In!';l('al infottl'mnpnt, plpctrical s.-If-playing, (j- . II. I)avis . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nnt (,l'Hckpr, II. Budesht�im . . . . . . . . . . . . . .  . 
Nut lo('k, E. S. Staplps . . . . . . . . . . . . . . . . . . .  . 
Ohstf'trical shpf't, R. l�'aulkner . . . . . . . . . . . . .  . 
Oil hUrllf'r, L. II. LpwarR . . . . . . . . . . . . . . . . .  . 
Ordf'l' holdpr, F. M. Tur('k . . . . . . . . . . . . . . .  . 
Ore concpntrator, F. L. Bartlett . . . . . . . . . .  . 
Ore concf'ntrator, C. Brown . . . . . . . . . . . . . .  . 
Ore conCf'ntl'R tor, A. R. "Tnftl'Y · . . . . . . . . .  . Orf:" 8f'parator, dr;\". R. E. & E. Waugh . . .  . 
Orp trpating apparatus, Z. B. Stuart . . . . .  . 

7 1 9 . 09H 
718.977 
7 1 9 . 1 57 
719.206 
719. 345 
7 1 9 . 39:� 
718.970 
719.181 
71!l.401 
719.397 
719.273 

Ol't's. trpating argillaceous and alkaline, C.  H.  Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719.207 
Packaging powdered or granular materials, 

machine for • .  T.  R. Okell . . . • • • • • . . . • . .  
Packing, W. Reinhold . . . . . . . . . . .. . . . . . . . . .  . 
Packing machine feed, W. Rose . . .. .. . . . . . . . . 
Pad. See Finger pad. 

719.251 
71 9.042 
7 1 9. 374 

Padlock. C. R. Snyder . . . . . . . . . . . . . . . . . . . .  719.054 

(Continued on pQ.{1e 1(6) 

$ 1 _ 2 0 0  
A Y E A R  

F O R L I F E 
Secured by Small Monthly Payments 

There is nothing speCUlative about crude rubber. It can be sold 
every day in the year, in every market in the world and at a stable 
price that has been steadily advancing for many years. For a quarter 
of a century the world' s  supply of crude rubber has always been 
spoken for months before it has reached a civilized market. It can 
be gathered every day in the year irrespective of weather or sea
son . The ignorant and improvident natives who gather it to-day al
most invariably ' ' tap to death" the tree that brings them thei,r golden 
harvest, and in the virgin j ungle no white man can live to guide and 
oversee them. Hence, the price has dop.bled in ten years. and the 
question of the worM' s  supply of rubber for the future becomes of 
vast moment. 

We are changing the production of Crude Rubber from the 
primitive and desbuctive method heretofore employed to the 
most scientific and economic plan known to modern forestry. 
No industry ever underwent so radical a development as we 
are now engaged in without making Immensely wealthy 
those who accomplished the'change. 

We have 6, 1 75 acres of land in the state of Chiapas, the most fer
tile soil in Mexico, and we are developing this land into a commercial 
rubber orchard under the most successful ct>nditions and plans known 
to scientific forestry. We are selling shares in this plantation , each 
representing im undivided interest equivalent to an acre of land. 

Each acre as soon as it is sold, is cleared and planted to 600 rub
ber trees ; 400 of these are tapped to death before maturity, leaving at 
the end of the development period 200 trees, the normal number per 
acre for permanent yield. The advantage of this method is that by be
ginning the tapping thus early, dividends begin also in the same year. 

Any one can own such shares, or acres, by paying for them in 
small monthly instalments. Supposing you buy only five. You pay 
$20 a month for 12 months, then $10 a month for a limited period, 
until you have paid the full r�ice of the shares in the present serits
$276 each ; but during the period of these payments you will have re
ceived dividends amounting to $2 1 0  per share ; hence, the actual cost 
of your shares,  or acres, is only $66 each, and you own real estate 
then worth at least $2, 500, and from the maturity period onward, 
longer than you can live, your five acres. or shares, win yield you or 
your heirs a yearly income of $1 , 200. This is a most conservative es
timate (based on Government reports of the United States and Great 
Britain , the most reliable sources of information in the world) for 200 
trees per acre, and figuring them as yielding each only two pounds of 
crude rubber per year, a total of 400 pounds at 60 cents net per 
pound. Of course, if you buy. 10 shares your income would be $2,400 
yearly, or better still 25 shares will yield $6,000 a year. 

Five Acres, or Shares, in our Rubber Orchard 
planted to . ,000 Rubber trees will at maturity 
yield you a sure and ' certain income of $.00 a 
month for more years than you can possibly live. 
Your dividend� average 25 per cent. during the 
period of small monthly payments. 

Every possible safeguard surrounds this investment. The State 
Street Trust Company, of Boston , holds the title to our property in 
Mexico as Trustee. We agree to deposit with them the money paid 
in for shares, and we file with them sworn statements as to the de
velopment of the property. This Company also acts as Registrar of 
our stock. We agree to place with the Trust Company a cash forfeit to 
amount to $100.000 to be held as security to the shareholders that we 
will fulfill every detail of our contract. You are funy protected 
against loss in case of lapse of payment or in case of death, and you 
are granted a suspension of payment� for ninety days at any time 
you wish. Furthermore, we agree to loan you money on your shares. 

RUBBER I Indispensable as wheat or cotton or coal. Ameri
:can manufacturers alone consume annually sixty million 
pounds of crude rubber, worth at least forty million dollars. 
Yet the supply falls short of the demand. The immediate 
�om pletion of the Pacific cable would consume the' entire 
available supply of rubber in the United States to' day. 

If we can prove to you that five shares in this investment, paid 
for in small monthly instalments, will bring you an average return 
of TWE:-<TY-FIVE PER CENT. ON YOUR MONEY DURING 
THE PERIOD OF PAYMENT, and will then bring you $100 A 
MONTH FOR MORE TPIAN A LIFETIME, we could not keep 
you out . Send us $20 as the .first monthly payment to secure 5 shares 
-$40 for 10 shares-$I oo for 25 shares ($4 per share for as many 
shares as you wish to secure). This opens the door for yourself, not 
to wealth . but to what is far better. a competency for future years, 
when perhaps you will not be able to earn it. We already have 
hundreds of shareholders scattered through 40 states, who have in
vestigated and invested. Our literature explains our plan fully and 
concisely, and proves every statement. It will be sent to you im· 
mediately, on request. 

Mutual Rubber Production 
86 Milk Street, BOSTON, MASS. 
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100 Scientific Amertcan. 
Pan l ifter, can Upt'1l21', and cork Herew, 

('omhineo. H .  I). G R I'dy . . . . . . . . . . . . . . .  . P:1I)(-,I' f"f'rl l n �  mR C.'h hit' ,  U. it. \Y i l l l n ru H  . . .  . 
71U, 1 05 7 W. 1 I1lj 
7 1 U, Wti PhntOJ,:'l"H l lhk appa rH l lI:-l, P. 1<'. t:u w t llg . • . . .  l'hotogntphlc dt'cum t ioll , v1tl'ltiuhh L. 

Phot�;�::·�!)
l
i:�� p�·i;liil;g · il:��;(:, ' :.\: 'Ii: ' S;�id�;l : �1�:��1 

PllOtogrnphtc 8huttcI', G. L. COnl'HPn • • . • • • . •  71S.m�a 
Piano adlol l ,  C. L. K a llstrom . . . . . . . . . . . . . .  7 1 V, 1 20 Cfhe Watch 

of the 
Pial1C1� t' lt·ctl'lc S(·1t-v1aying, 0 .  II. Havis . .  7 1 H,OH2 

I Pie t l'immt'J', 1'. H.emingl'l' . . . . . . . . . . . . . . . . .  7 1 H,O.J::; 
PjgmPllt amI making sump. 'V. .J. Arm-

The 

Cadillac 
The Automobae 

that Solves the Problem 
Until the Cadillac was made, all 
a tl t o m o  b i le construction was 
more or less experimental. This 
machine is made on a new system 
developed trom the experiences 
of all previous makers : the faults 
and weaknesses of the old meth
ods have been aw>ided and a new 
ideal of motor travel developed 
that gives a perfect vehicle for 
comfort, speed, absolute safety, 
greatest durability,  simplicity of 
operation , wide radius of trave!, 
and reliability under all condl
tions of roads. You should !lot 
buy before examining this won
derful new machine. Price f. o. b. 
at factory, $750. 

The new tonneau attachment, 
at an extra cost of $100, !Jives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required-a very 
graceful effect in either use. 
Write for illustrated booklet N. 

CADIllAC AUTOMOBILE COMPANY. 
Detroit, Mich. 

�� , TUBULAR ! DRIVING LAMP. 
I ".' is the onlv perfect one. I '" will not blow or ar out. 1 '(' gives a clear, whl1e \Il{ht .. . 1 '1' is li ke an engine bead

IIl(ht. 1 '1' throws the light .trall{ht ahead from 200 to 300 ft. I T hurns kerosene, 
.. Send t<rr bo,k < lru) .  
II!" R. E. DI ETZ CO. ,  60 Laight Street, New York. � 

. .
. 

Mention this paper and get sputal discount. "�-ESTABLISHED 1 840 

D.  "nd J :' 
HANGERS 

1)1'11Stl'l' . • • • • • • • • • • • • • • • • • • • • . . • • . • • . • •  
PillWLl'pl n Ull sta rwlll'd motioll, J .  '1'. C,V l'  • •  
l)lunC', L. C .  Clark . . . . . . . . . . . . . . . . . . . . . . . .  . 
I'lanf', " r . I .. . Scott . . . . . . . . . . . . . . . . . . . . . .  . 
I'lull(', J . . A. Tra u t  . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plantl'I', (.'hl'ck row eOI'll , J. B. Bt'ring . . . . .  . 
Plm'.· uud plantl�r, cOlllhi m',l lilo:!tpl',  (L E.  

71 O.u7;; 71!J, J !)S 
71S,Ulll 
7 1 H . 051 
7 W , I IG2 
7W, 076 

"�vall� , . . . . . . . . .  , . . . . . . . . . . . . . . .  : . . . .  , 7 1 R,n94. 
(loUsh, ptC'. , hohlt'I" fol', II . •  \lhhul . . . . . .  , .  7 1 8,mm 
Power t ra llsruit tl'I', \Y. �lcI h.l.ltie . . . . . . . . . .  71»,0:30 
Press, J.  Dpnnis . . . . . . . . . . . . . . . . . . . . . . . . . .  7 ] 9, 202 
Pl'(,�s hoard, ( ' . Kol'vtu . . . . . . . . . . . . . . . . . . .  7.10,015 
Printing machill l '  S. U .  G oss . . . . . . . . . . . . . .  7 1 9, 32 4-
Prlntill� or color'lllJ,t .,"Il l·n (1(' s i m n u r  Ulute-

rial ,  \V. J. \Yphll . . . . . . . . . . . . . . . . . . . . .  7 l 9 , :JDS 
Printing or colorlll� ;\'UI'II OJ' "';mlla l' mutt'-

Period 
With ordinary Cafe and 

usage-anywhere, 
at any time-

Through heat 
and cold, or jar 

and jolt-
rial, n plla l'u tus for, ,,�. J. 'Yebh . . . . . . .  710,284 

Pl'opellpl', A. de BllUsset . . . . . . . . . . . . . . . . . .  719, 172 
Pl'opellpl', I'CVt' l'siblt',  J.  Y . . fuhanssoll . . . . . .  719,225 
Purse or hag franlt'H, holdIng catch fol', C. H II'ring . . . . . . . . . . . . . . . . . . . . . . . . . . . 719,218 

The Elgin Watch will never fail its faithful performance 
of perfect timekeeping. Guaranteed against original defect. 

Rail joint,  Sichols & VOYllOW, l'l'is�nt' . . . .  12,074 
Rull joint for strect car tracks, J.  Jones . .  719,010 
Railway clllmp find gage. B. G. & J .  Norris 719,034 

Every Elgin Watch has "Elgin" engraved on the works. Booklet free. 

Ratlway ("rossing, Z. I.'rei . . . . . . . . . . . . .  t • • • • •  7.19,412 
E LGI N N AT I O N A L  WATC H CO. , E l g i n ,  I l l i nois. 

Rnilwa:r ,  t'lectl'ic, M. T. A. Kubiel·sehky . . 719,016 
Railway electric danger and safety Signal, 

H .  F.  Spurr. Jr . . . . . . . . . . . . . . . . . . . . . . . .  719,388 
Railway-electric-motor-cooling system, Mail-

loux & Gotshall . . . . . . . . . . . . . . . . . . . . . . .  719.020 A H I G H  CLASS T H E  C U D  E L L  Railway rail, Z. L. Pierce . . . . . . . . . . . . . . . .  719,040 GERMAN CAR 
Railway spike, J. Pederson . . . . . . . . . . . . . . . . 719,0.>6 

�����8�n�I::�·�o�. ��;'n�;eJ;I����� : : : : : : : : : : : :  m:�¥1 
Razor, n. Drosse . . . . . . . . . . . . . . . . . . . .  , . . . . .  719, 3 1 a  
Refrlgcrll tlng apparatus, A .  J .  Chase . . . . . .  719,086 
Rt'frigt'l'Ator drip pan, removablt" R. & G. Fr .. �· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719, 1 04 
H,'ln hohler, S. S. Cornelius . . . . . . . . . . . . . . . 719,;�)6. 
Relastlng llHlehhw, G. H. Biclde:r . . . . . . .  , 710,077 
Hlvet cutter, W. Franz . . . . . . . . . . . . . . . . . . . 7 1 8 , 996 
Riveting mllchhw, G. E .  Martin . . . . . . . . . . .  719, 242 
Road s('arifit'r, W. M. ):4 .. awcet t .  . . . . . . . . . . . .  719, 1,UU 
Rollll'lg shept and tin plate, apparatus for, 

C .  W .  Bray . . . . . . . . . . . . . . . . . . . . . . . . . . .  718,974 
Rope h'nslon attachment, pncumatic balanc-

ing, H .  "' • .  Rank . . . . . . . . . . . . . . . . . . . .  . 
Rotary engin(', O. G. Rieske . . . . . . . . . . . . .  . 
Rotary t'nglm', .. � .  Ulland . . . . . . . . . . . . . . . . .  . 
Rotary enghw, I·�. T. Cass . . . . . . • . . . . . . . . . .  
Rotary ('nghw, L . •  T. Collins . . . . . . . . . . . . . .  . 
Rotary enginp, )lcPhpl'son & Laing . . . . . . .  . 
Rotary enghw, hlllancpcl, F. P. Huyck . . . .  . 
Rotary gas t'llgine, O. G. Rieske . . . . . . . . .  . 
Ruler, T. Ramsay . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rust preventing and l'emovlng composition, 

719,370 
719,046 
7 1 9 , 1 6:; 
719,302 
719, 305 
71 \),;{59 
719,222 
7 1 9 . H45 
71 9,257 

S. T. COffing . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 190 
Sand blast apparatus, wasber tor, A. G. 

W arren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,395 
Sash operating mechanism, h'mdow, P. A. 

,!Uoughtaling . . . . . . . . . . . . . . . . . . . . . . . . . .  719,221 
S:tshps, scrpen strip for wIndow, J.  D. 

Cllmpht:'ll . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  
Sausage stuffing machine, G. R .  Napier . . .  . 
Saw handle. J. A. Williams . . . . . . . . . . . . . .  . 
Sealfold, W. L. Clancy . . . . . . . . . . . . . . . . . .  . .  
Screen, J.  D .  Camphpn . . . . . . . . . . . . . . . . . . .  . 
Screw plate and dip, It ... W. Conant . . . . . . .  . 
Seed dropping me�h2:lnlsm , A. C. Lindgren . 
Separator, A. Langt'rft'ld . . . . . . . . . . . . . . . . . .  . 
Sewing machlJH�, A. E. Lindner . ,  . . . . . . .  . 
Sewing machine tped actuating mechanism, 

W .  F .  DIal e t  al . . . . . . . . . . . . . . . . . . . .  . .  
Shade, window, P. G. Emery . . . . . . . . . . . . .  . 

719,082 
719,oa� 
7 1 9, ()6I) 
719, 1 88 
7 1 8, 978 
719,()89 
7 1 9 . 237 
719.:143 
719,;;47 

Shaft banger, H. T. Hallowell . . . .  719.213, 719,214 
Shaping machine work table, Potter & 

Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,225 
Sheet delivery, G. P. �'enn�r . . . . . . . . . . . . . . 7111,:117 
Shpet leader hlock,  W. H .  !\Ia rshall . . . . . . .  T19, 1 24 
Shock loader, C. J. Stovln . . . . . . . . . . . . . . . . .  7 1 9, 1 58 
Shoe poltsht'r, .J. W. Edgerton . . . . . . . . . . . . . 7 1 8,990 
Single trigger mpch llnlsm, L. Henry . . . . . . . 719,231 
Skirt yoke, A. Sullivan . . . . . . . . . . . . . . . . . . . .  719, 1 60 

ELECTRIC AUTOMOBILE. - DIREC
����·lri'�t�o��-ioll�r;��r!!O�:e ���e��rru�I���J!�; No. 1 1 9�. T h e  motor and battery are also treated of 
in detail. Price 10 cents. For sale by MUnn & Co. and 
all newsdealers. 

Send for It To·Day 
You'll find it always convenient to a. a useful and instructive book 

ery & Co.'s Tool Catalogue 

III·n�;rate(
h
l.
as

J�ce:r�Tz�n� 
for 25c. MONTGOMERY & CO •• Fulton 8t., New York City. 

The C d Gasoline 
New. . on ra Automobiles 

Chicago- New York 
/ 20 
· H o u r s .  

On the basis that "Time is money," 
the use of the " 20th Century Limited " 
over the Lake Shore & Michigan South· 
ern Railway will prove a money earner 
for its patrons. 

Runs daily, in each direction between 
Chicago and New York in twenty hours, 
via Lake Shore 

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

Saves an entire business day. 
Five sumptuous cars furnlshing all 

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

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

A. J. SMI'tH, G.P.&'t.A.,Cleveland, O. 

Dual ity-S implicity-Practicab ility 
S l a b  f o r  huilding construction, Watson & 

Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 9,:196 
Slah or hlock tor building purposes, A. Mack 719, 12H New 

will first appear at 

York AutomobIle Show. January 
at Madison Square Oarden, 

These are the three Important points studll'd in the 17 to 24, manufacture of the widely celebrated 
Sled attachment, t:. C. Whitney . . . . . . . . . . 719, 287 
Sleigh rlllllwr, n. D. Grant . . . . . . . . . . . . . . . .  719,21 1 
Sliow excluder, L. L. Leathers . . . . . . . . . . . .  719,344 
Sock, W .  C. Hull . . . . . . . . . . . . . . . . . . . . . . . . . 719, 1 08 I Soda fountain. .J . R. H,'rron . . . . . . . . . . . . . . .  711),:134. Ch cago 

and at 

Automobile Show, Pebruary 
at Coliseum BulldlDI(. 

t .. to 21 , 
Sound hox, W. B. Outt('n . . . . . . . . . . . . . . . . . .  7 1 9 , 361 
Spet�d mechanism, variahlp, G. H .  }"ol-

lows . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9 , 1 02, 719,103 
Speed regulator, gellt'l'atol', G. J. & H. G. 

Pelstrlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,037 OM CON RAD MOTOR CARRIAGE CO. 
Spinning machine SPllR l'atOl', A. D .  Cba ndl�r 719,085 
Springs. See Bolsh'r spl·inlr. 1411 Nlallara St • • Buffalo. N. Y. 
Stacker, pIH�uruatic straw, C. F.  nammpit'r 719, 308 
Staking machhU', �'. C.  Klmhall . . . . . . . . . .  719, 340 
Statistics, compiling, C. t·. Pidgin . . . . . . . . .  7 1 P , 365 
Stellm hoiler, F. �1. Rums'h'Il . . . . . . . . . . . . . . 7 1 9. 140 
Steam trap.  I .  S. McDoul:all . . . . . . . . . . . . . .  719, ( )28 
Steel a ppara tus for use in the production " 

of, K C. Wills . . . . . . . . . . . . . . . . . . . . . . .  719,404 

Gas Engine 
IGNITER 

Stirrup, riding, W. G . M u rphy . . . . . . . . . . . 719,246 ComJJ!ete with spark coil '12 00. 

-, . 
. c� .' . 

CRESCENT SAFETY RAZOR 

8tock. R. V. D. Stouh·nhurgh . _ . . . . . . . . . . .  7 1 9. 392 i'he Best Thin on the market. Storage hat tery, C. H. Ev('r('a . . . . . . . . . . . . 719.315 Late.t and most fmproved model. ....,��MM���M�M�' Storage structu!'e, C.  Plez . . . . . . . . . . . . . . . . . .  719, 366 lIT Send tor Circular. m- OI L--S M E LTE R--M I N ES . 
Stove, cookIng, J. T. ClanO)" . . . . . . . . . . . . . . . 7 1 9, 1 87 Carl isle & Finch Co., 233  E. Cl ifton Av. ,  Cincinnati , O. . .  Dividend-PaYing Mlnlnll. 011 and I 

� - - -- . 

Stove or fUrnace grate, Goodfellow & Piper . 7 1 8 , 998 I Smelter Stocks, Listed and Structural ·metal support. T .. l'ollins . . . . . . . .  7 1 9 , 1 9 1  YOU ARE EASY Vnllsted. our Specialty. 
. 

Stuhhle shaver, T. X. Landry . . . . . . . . . . . . . . 719,236 \I 
Sulfuric anhydrld, apparatus for the manu- If you need a carpenter to help you repair yonrroof wit , • 

Stove, E. A. Qulspuherr .• . . . . . . . . . . . . . . . . . .  719, 1 39 i Sugar from beets, making white, L. Hirt . . . 719, 1 l :{ h ' DOUGLAS LACEY & CO i facture of, J. B. �'. Hf'rresholf . . . . . . . 719,333 Warren 's Natural Asphalt Stone Surfaced Roofing Bankers & Brokers, Fiscal Allents, are Sulfuric anhydrld, making, J. B. �'. Herres- If t i ll Tne be.t and most ser- Members N. y. Con solidated 8tock Exchange . . h!lo)"Utlly the BEST. holf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  719,332 vi eenble prepared roofln g i 66 BR OADWAY & 1 7 NEW ST .• NEW YORK.  i WHY ? Suspenders, I.  Wechsler . . . . . . . . . . . . . . . . . . . 71 9,285 on the market. It i8 dur-
A�uratelv G�:l�Kd�tt����i�!�e;�rD�:i ���::�:: 8: �: �:���li : : : : : : : : : : : : : : : : : : : :  ���:g51 ��i

e
;e�rit::��fnt'��. does . 

In��:��� g�'�l o� .. s:Ote,,98f:� lJ�!l;itr:a�a1�;�I�n!�
e �rr!n� Ilnd Water.Proof, Neate�t in appearance, SWing, lawn, J.' Plnttenhurg . . . . . . . . . . . . . . . 719, 1 35 Comes ready to lay in � sme l ter iU\"t'stmenhl, �lI h. blanks, full particulars, etc., Rent and tbey 3.re used by the beat Maaufacturen Switrb closing we-{'hanisID, sotet,,· , D. J. rolls containin� 108 SQ. ft. L t"ree Oil applf<·utlon. " .JJ; 

;.n!��!t!:f ��
t
���.

b�t Proftl.wonall and Sullivan . . � . . . . . . . , . . . . . . . . . . . . . . . . . . . 719,057 Warren Chem ical & Mfg. Co.,  1 72 Broadway, New York -.... eeeeeeeeeeeeeeeeeeeeeeeee-Park ()lty M f". ()o., Ioc., Cbicago, Switch contrOlling Il ppa m tus, C. W. & J. ____________________________________________ _ R. Sqnires . . . . . . , . . . . . . . . . . . . . . . . . . . . . 719,055 
---------------------- S)"!,lllge, hypod{'rmlc, M. Camphell . . . . . . . . •  71 8,979 

Presses for 
.sub=Press Work. 

TI'lpgraph or telephone circuits, line tap-· 
ping device for, C .  Diptz . . . . . . . . . . . . . . 719,095 

Tplegraphy, electric, A. Muirhead . . . . . . . . .  719, 355 
TplpJ!raphy, tuulng device for wireless, W. S. HOl:g . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tplephone Mystem . W. Hohne . . . . . . . . . . . .  . 

71 9, 005 
719,219 
7 1 9 , 22() 

1 902 E D I T I O N  

JI!LCht WOrld'S righting s� Five ",I..,s. Snb.Prelllles and 
Tools to order. 

P'" Send tor Cata/ovtle. 
BLAKE & JOHNSON, 

P. O" Box 1 ,  WATERBURY , CON N .  

Tpmpt'ra tnrt' rt'tainillg dc-vlcp, J. Homme-I . 
Thl'P8h llJ� machille hand cutt(�l' and feeder, 

W . T. Wright . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9, H IS 
Tilt', making mosa ic, T. H. MOOllf'Y . . . . . . . .  7 1 9 , 244 
Tilp, roofing, F. E. Coomhs" . . . . . . . . . . . . . . . . 719, 1 9::l 
Tlm('pll'c,' gearing. E. Kuhu . . . . . . . . . . . . . . . . 719, 342 
Tl r<' , F.. A. Arcouet . . . . . . . . . . . . . . . . . . . . . . . 719.29:\ 
Th'I' "using oppuings, device .tor clOSing, O. T. �;'mlel' . . . . . . . . . . . . . . . . . . . . . . . . . 719,147 
Tire fHstpllt'r, vpblclt' ,  .J . C .  Haiups . . . . . • . .  7 1 9 , 329 
Ti l''', vehicle, �'. P. Brining . . . . . . . . . . . . . . . 719.1 7!J 
ToaRtf'r. C. J. Pn rk(lr . . . . . . . . . . . . . . . . . . . . . . " 7 1 9 , 25:� 

By F RED T. JANE. Auth.or of th.e Naval War Game (Krlellspiel). 
Used &s a text-book in European navies. Tbe on1y 

absolutely correct and com plete . work of the kind pubU.bed. 

.194 PAGES. 

OBLONG QVAR TO. 

OVER 

CLOTH. 

.1.000 ILLVSTRATIONS. 

PRICE, $5.00, POST FREE_ 
Tool and tool · holdl'r. S.  �. Swan . . . . . . . . . . 7 1 9, 275 CONTAINS I-A photograph of every warship In ihe world ; also a sllhonette and a gun attd armor dla-�:��:�h����J

.
a�� .

nHI�t�����::1'so�· . .  �1: . �r: . ������ ��X:&�� "ram of each vessel. ____________ _ To)' , F. DI'. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9,200 CONTAI N S  I-The lenl{th, beam, draUl{ht ,  horse Power, speed. coal supply. numher and size of gun. ��� ��o������ ��ii::�.�· . Te .  I�. ���I�l���t : : : : : :  ���:��� thtckn"es8 and disposition of armor of every warsbip in the world. " 
To)" .plnnln!' find danein" • .  1. S. Thorn· C.ONTAINS I-Tables of the .Ize, well{ht, velOCity • .  energy. penetrat\<)n, etc . •  of every gun of every navy . hurg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9 , 276 In the world. TroC'k la,'ing n ll(1 Rpikt' drl\'in� mR chln,· ,  t'. B.  Hewlt t .  . . . . . . . . . . . . . . . . . . .  ; . . . . . 
Trlmm(lrs. St'e Pif' trlmm(ll'. 

719,217 CONTA IN S  I-A series of chapters by noted Admirals, Naval Cpnstructors and other experts ' of .. varjous navies, on vital questions of the day In naval construction, tactiCS, and strategy. Tri ple - f'xpansion (l-ngin .. , I" . M. Prpscott . . . .  71 9. �67 
Trollpy, A. J. Johnson . • • • . . • • • • • . • . . • . . . .  
Trolley wIre 8upport, E. HIII . . . . . . . . . . . .  . .  
Trunk and dressing table, comhlnatlon, M. 

7 H ),006 ('ONTAINS I-A ccmparatlve table (by the author) of the strenl{th of tbe navies of tbe world-the most 7 1 11. 1 1 2  8clentille attempt yet made to classIfy the world's warship. and navies .... to aetna! IIlliht-. Ing .trenl{th. 
Berr.v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . 719. 298 

Tublnl:, apparatus for mannfRetnring seam- . 
less, King & Wolfe . . . . . . . . . . . . . . . . . . .  71 9.2:11 

.Turhlne, Ould pre .. ore, · D. F. Aabary . . . . .  7 1 9, 294 
Turhlne, triple el<pauloll Oold pre .. ore, 

D. F. Ashnry . . . . . . . . . .  . . . . . . . . . . .  71 11.295 

IT SHO ULD 
tro* I��:fr��ac��� t��. b�r6\I�e!":,'F ::: l'ifa��c� 

n��a�r.rt�� ��
d 
f��';,"!il::���.:.���t:; those who follow the course of naval development, ond as a book of reference should find a place III every library. 

Type, clamp fO(�:':;.��CI.8 . . . 719,:r,!1 MUNN & CO • •  Publishers. 361 Broadway, New York .. 
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E LECTR I CAL E N G I N E E R I N G  
TAUaHT I Y  MA IL .  Write for our Free Illustrated Book. 
" CAN I BECOM E AN ELEC

TRICAL ENGINEER ? "  

T,H>l' 8 d t i u g  mul'll i l le kt'yuua rd. C .  Huzal' . . .  

�f��t�:��:�:���:�:: ��'. �.[ .llI�(n:��. : : : : : : : : : : : : : : : : : : :  
'l'.rlll' W l'i t i u g  llJ<H�hilit', ll l'igg::; & Fa ruham . . .  
'l'y pP\\T i t i l l g'  llIachine copy hohler, S. L. 

]�llht'l • • • • • • . • • • . • • • • • . • • • . • • • . • • . • • • •  
l'lllb l'l' l la COYer f<H'itl'Ht'1' ,  \". .r. �l.nler . . . .  . Llllbl'('llu Ho teb picet' ,  C. 11 .  Schaeffer . . . .  . 
L l l i n'l'::ml j u i u t ,  F. E. Bocor8l'lski . . . . . . . .  . 
Y:lIve, dl';\' , ltuy & )'Ic�eill  . . . . .. . . . . . . . . .  . Vault, lmria l, II. E. G-oodwill . . . . . . . . . . . . .  . 
Vehicle a lid COllllCdiullS therefor, trail, 

71 U , ��7:-. 
7 1 ! I , UTD 
7 1 !J , ;{-Hi 
7 1 H , ;;UII 

7 HI, 20�i 
7 1 !J , 26D 
7 1 U , 1 44 
T l l l ,-1]  1 
719, 259 
719,323 

\Ve tl:"ach Electrical Engineering, E i llctnc Lighting-, 
Electric Railways, Mecbanical Engineenng, Steam Etl�i
n eering, :\lechanical Drawin�, at �'our home by 1U:\l 1 .  
Institute indorsed bv Tho!. A. Edison and others. 
ELEC T R I C Al, 

'
E S G I X E E U  I N S Tl'lTTE. D'pt. A, 240''''42 \\' .  2Sd St • . New York. 1·' , L. XOl'tOIl . . . . . . . . . • . . • . . . . . . . • . . . . .  7 ] 0 , 12..9 Y('bide body, J. P. Johnson . . . . . . . . . . . . . . . .  7 1 9 , 007 

L E A R N  PROOFRE ADING. \'eh i,,!� �(I:n�I��.IlS�).U.I':����I� . �: . (.l �l��.�
l 
. .  ���

i
.l'.S: 7 19,372 Ychicle stcl'l'ing wechaIl�sm, motor, H. Aus-If you possess a hir educa.tion. wby not utilize i t  at a gen t e� 

and uncrowded prores$ion �aying $ 1 5  to $:15 weekly ? Situa.tious 
a.lwa.ys obtainable. We are tbe original i n ;; tructors by mail. tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 ] 9 , 1 7 1  

Ychiel" whePi, C, )llllel' . . . . . . . . . . . . . . . . . . .  7 1 0 , 023 HOME CORRESPONDENCE SCHOOL, Philadelphia Vchiell's, self-starting chock for , A. II.  
)IinnC'y . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  7 1 D, 353 

K L I P _ K L I P TL e Pocket Yessels and tOl'p,·t\oe. from a d is tance , ap· .� pliaIlCl' for electrically operating, L. 
Manicure '<Ii: Wi lson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7Hl, 405 

Trims.fiies,shapes and Vignettillg tool, 1" . J. )1. Gerland . . . . . . . . . +lg', A�� 
cleans, and kt!eps the Vise, J. It. Long . . . . . . . . . . . . . . . . . . . . . . . . .  . 
n .1115 III pt!rfect UIJHh· 'Ya shhoartl holder, U. N .  Merrill . . . . . . . . . . .  7 1 D , 022 
t'on. A comp lete lll!l.ll- "cashing machine, .l; . V. Cesingel' . . . . . . . . . . 7 ] D, 1 85 
wure for man, wom:m 'Ya t p r  l'loset,  G. ,Yo Becker . . . . . . . . . . . . . .  7 1 8, D7 1  
or child. Slh-er steei, \ 'Vater lwa ter, .J. )lcCartul'Y . . . . . . . . . . . . . . . 7 1 9

,
35G nickel-plated. Sen t J 'Y t l' m otor 'Y B \.lford 718, 967 post p;id Oll re('eipt of "�:t�l' of da�s o�· I'(:s�rvoil's ' ·J��.�·n"s· 'f��' p�;r: 

��:�r\ll�';:�
r

it 25c ify ing thl' ,  '1' . Lydoll . .  ' . . . .  - . . . . . . . . . . . . 7 1D,2-10 
K L l P  .. K L I P  C O  •• 5 6 3  So. C l i nton St •.  R ocheste r, N . Y . 'Ya t��t i�I;l 

s
�r

a
;r' Xl.P����\��tJ�� . ��� . .  

p
.�

r
.
i
�.- 7 ] 0 , 357 

Volt Anuneters 
��atPl' purifier a mI heater, Forups & Weber 7 H l , : U n  
'Veatlwr strip, 'V. Savitz . . . . . . . . . . . . . . . . . 719,377 
"·t..'Pti cutt ing and soil sti rring devIce, n. 

Pock.et size but large enough for accurELcy . D. ('111,\· ton . . . . . . . . . . . . . . . . . . . . . . . . . . . 
and practrieal use. Variousranges fol' test- W"ell eh·atu..'r, oil, R. J.  Hoffman . . . . . . . . . .  . 
inJZ batteries, electric llgbt, telepbGne and ��pll dri ll, (irin'n, )1. Ziegenfus . . . . . . . . . .  . other circuits, etc. Also. Voltmeters and 'Yt.'>ll drilling apparatus, pneumatic,  H. 'V. Ammeters for liZeneral measurements. . Rallk . . . . . . . . . . . . . . . . • . . . . . .  �Send for Circular. "�ill(1illg maehilil', threau, T. Hansen . . . . .  . 

L. lll. PIGNOLET. 'V indow frame ahd slI sh, R. B .  Brmvue . . . . 
______ 80_C_o_r_tl_a_n_d_t_S_t_re_e_t_, ___ N_e_W_Y_or_k_,_N_Y_. ��:�!::t���;. s���':.n:·e

l
�{!�llg�l

g
ifi���b�:�J��: : : : : :  

"�rappillg machille , S. J.  H icks . . . . . . . . . . .  . ",'reneh , J. L. Bo,·t..'t� . . . . . . . . . . . . _ . . . . . . . . . . Beware of the Unseen DESIGNS. 

7 1 9 , 1 81) 
7 1 9 , oO� 
719, 29U 

719, 371 . 719, :130 
7 1 8 , 075 
719, 203 
7 1 9, 1 1 1  
719,410 
719,299 

germs that lurk In your drink
ing water. Purify the water by 
the most perfect system of 
filtration. 

Couch frame, D. Pepper . . . . . . . . . . .  36,206 to :16,208 

The Berkefeld Filter 
is constructed on hy�ientc and scientitlc 
principles and it retains every particle 
of sol id matter in the water, turning 

the latter out perfectly pure. One gallon of pure water 
in four minutes. Easy to clean and care for. 

B E R. K E F E L D  F I LT E R.  c o. 
4 Cedar St • •  New York 

A CAN A D I AN 

Divan frame, D. PeppPl' . . . . . . . . . . aG, H ID to a6,205 
FaiJric, W A. O ·Brien . . . . . . . . . . . . . .  30,209, ;W, 2 1 0  Lump body , C .  W. Beck . . . . . . . . . . . . . . . . . . .  36, 1 97 
Spoons, forks, etc. , bandle for, 'V. C. (jod-

mall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,196 
Stove, S. Boal. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 1 98 

T RA D E  MARKS.  
Automobiles a n d  parts thereof, Pall Amcl'i-

�an Motor ('0 • . . . . • • • . • • • • • • . • • . • . . • • • •  
Bait, spoon, .G .  �I. Skinner . . . . . . . . . . . . . . . , . 
Beans, either as a food or as a sel'u, K 

M. Ishell & Co . . . . . . . . . . . . . . . . . . . . . .  . 
Belts, ladies ' ,  H. A. Austin Co . . . . . . . . .  . 
Bracelets, lockets, and brooches, 'Vightman & Hough Co . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Buttuns, H. A. Aust in & Co . . . . . . . . . . . . .  . 
CalltH'd fish, .J. Frye & Co . • . . . . . • • . .  30, 671 , 
Cunned fruits anu vegetables, Arbucklcs & 

C o  . . . . . • • • . • . . • . . . . . • . . . • . . . . . . . . . . . .  
Cleaning preparations for '2ertain named 

purposes, Inuia Alkali Works . . . . . . . . . . 
Confectiotls, chocolu tl·, F. 11. Dow & Co . . .  . 
Fabrics, certain numl'd, Gribboll Bros . . . . .  . 
Fced for stock, eorl1 and oat, Dock & Coal 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

39,7U7 �9, 7(f� 

:19,683 
39,6\)1 

aD, 689 
39, 690 
:m, 672 

39, 682 

39, 687 
a9, 67U 
39, 698 

39, 685 

STALL'S BOOKS 
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·
� >r �:[t��f��;�:;;;s��;���� . ' several languages in Europe 

DR. STALL and two in Asia. 

THE SELF AND SEX SERIES 
has the unqualified endorsement of 

����'l!.
e� �y,':,�don ��r�J>n��;:!\ock 

Rev. F. B. Meyer " Pansy I t  
Dr. Theodore L, Cuyler Prances E. Willard 
Dr. Prancis E. Clark Lady H. Somerset 
Eminent physicians and hundreds of others. 

4 BOOKS TO MEN, By Sylvanus Stall, D.D. 
WH AT A YOUNG Boy OUGHT TO KNOW. 

\VHAT A YOUNG l\lAN OUGHT TO KNOW. 
\VHAT A YOUNG H USBAND OUGHT TO KNOW. 

\VHAT A I\-IAN OF 45 OUGHT TO KNOW. 

4 BOOKS TO WOMEN, By Mrs. Mary Wood· 
Allen, M . D . ,  and l\lrs. Emma F. A. Drake, M.D. 

WHAT A YOUNG GIRL OUGHT TO KNOW. 
\VHAT A YOUNG WOMAN OUGHT TO KNOW. 

WHAT A YOUNG \\fIFE OUGHT TO KNOW. 
WHAT A \VOMAN OF 45 aliGHT TO KNOW. $I pn' copy. postfree. Sendfor /" ble if contents. 

Vi P bli h· C 
II48 Real Estate Trust 

r U s mg O. Building, Philadelphia 

Experim ental  and Model  Work.  �����e 
w. Wagner, Room S, 835 Broadway, New \'ork. 

ElEOTRI C l T Y .  i'°Jrnif:',ilIsi:a�'; t�tfe��: Wimshurst Machine, 'l'elegraph Instrument. Electrlc Bell. 5 Books, 10 cents each. 
Bubier Pnb. Co . .  Box S, Lynn, Mass. 

SMAll  SPR INGS OF EVERY DESCR IPT I ON  F L AT O R  R O U N D  W I R E . S T E E L O R B R A S S  
THE  WA L L A C E  B A R N E S  C9 ISIrfAINS19I?ISTOL C)NN. 

I N V E N TO R S '  -
Applications for Patents. All docun:ents complete. including drawings, skillfully and promptly prepared. 

CHARLES WAHLERS, 243 Broadway. N.Y. 

WIRELESS TEL�GRAPHY,- SCIEN-
TIFIC AMERICAN SUPPLEMENT Nos. 1 �1 :1 • .  1 327. 1 3'-!S and 1 3�9, contain illustrated articles on this suhject by G. Marconi. Additional illustrated articles by other authors are contained in SCIENTIFIC _AMERI
CAN SUPPLEMENT Nos. l 1 24. 1 1 31 . l 1 7'7. 1 1 9�, 1 � 1 7, 1 '-! 1 !i!. 12 1 9 and 1 304. These papers constitute a valuable treatise on wireless telej;(rapby. Price 

Disc Grinders MconDELs-l���;'��!��:;i���igl�e�;. 
A machine tool not known or appreciated by manu- E. V, BAILLARD , Fox Bldg . . Fran k l i n  Square.  N ew Y ork. 

facturers who would use them if their value was known. We .end a hoo�let which IS llOt an Itdvertisement of our Model Machinery ' and Experimental Work. p.ll'ticular machine but Is a clear statement of the varied W. H. CRAWFORD, 194 Broadway, New York City. u!:!es to which ma.chines of t illS class can be put and examples of the time consumed in prodUCing various kinds of work. It is tree. 
BALYDON MACHINE AND TOOL CO., 28 MORRIS ST. JERSEY CITY, N. J. 

PUBLIC SALE O F  

Woolen and Worsted nills 
With Machinery and Valuable Water Power, 
at 'l'UENTON, N. J.t on Wednesday, February 11 . 1903. at 1 o'clock P. M. For inspection. de
scriptive catalogue. maps or particulars re .. • pectin/! the manner In which the property 
will be olfered, apply to 

We Invite correspondence with Inventors having Patents to sell or place with manufacturers on a. royalty. Arner. Inst. of Inventor's Co., Bulfalo, N. Yo, U. S. A. 

Arew!a�� {ng-&,��gkl�t ��Wll�� Model or Experimental 

WHAT WE DO-H OW WE DO IT wi l l  be sent to you on request. 
KNICKERBOCKER � ACIIIXE WOU KS. Ine., 8·10 .. 12 ..JolieM Street, New York • 

Flour, wheat, Dock & Coal Co . . . . . . . . . . . .  . 
I,'ood for stock and other animals, lIulussine LAN D MAR K 39, 684 Executors S. K. Wilson Estate, Trenton, N. J. 

Over 67% of all rypcwri ters bought hy 
the Cana dian Government duri  
last fi scal year were .smi�h 

/.tlUSTRATED CATALOCa\lE. 'f'R'i.."t.. 
J}fITH PRfMI ER lU\'''�\\\'� 

..fYRAC US :E .  N.Y. '\l. S.l'>.. 

WELL DRIL�I.G 
Machmes 

Over 7 0  sizes and styles. for drilling either deep or 
shallow weBs in any kind of soil or rock. Mounted 
on w heels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
operate them easily. Send for catalog. 

W I L LIA IU S  HROS • •  Ithaca. N. Y. 
ACETYLENE GAl:) AND CARBIDE OF 
Calclwn.-AII about the new illumlnallt. its qualities 
�����IJnt�re:�ci:�!J��rfft�tiT���r������'e���:s of articles. �illJl" in complete form the partlculars of this bubject. Details of furnaces for maklI1f; the carbide 
���::�����rsA����1�r8s't�r;��M:�cT ����lni1.:: 
1 004, 1 007 , 1 0 1 �, 1 11 1 4. 1 0 1 �, 1 01 6. · 1 02�. I O :U. 103S, HI�t, t 064, 10'71 ,  10'7�, 1 OS�. 
1 111"3. 1084.. 1 08�

.
, 1 0N6. t 1 114, I t�4. 1 1  :J�l I t 4!". 1 1  �O, I �03, t 204, 1 �06 and 1 209. Price lu 

cents each. by mall. from thl. office. and all new.dealers 

SEND roR /9(JJCATAL OGUE 
/ / ... Of' [Ji'EN:-rnf SPORTSMEN'S CLOTH I N G. 
fGAM'P� ------I' 
J �NG T�g� riA!Y 0 {f... '" �ij_N S ���Jf ill] 1 

(��!.ffs �0J 
ABE�CROMB 1E &- F ITC H  

[)[p;r/ 3 14& 3 1 6  BROADWAY, NEW YORK C ITY. 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39, 686 Food subshUlcl's, pr'epared fatty, oleagi llous 
or unctuous, N. K. J.1'uirba llk Co . . . . . .  . 

Fruits, evaporated, Arbuckles & Co . . . . . . .  . 
Hat linings, G. Leprburgt'l' . . . . . . . . . . . . . . .  . 

Cem ent Books. �.7Jgn:.;�ec�::,r:��fs�:�Prm: �g:��� Cement and E n g i neering N ews. 162 La Salle St.. ChiCago 
39, 697 

. •  T H I S  B E ATS N EW J E RS EY . " 
Charter-Mrocured under South Dakota laws for a few 

Hides, lenthf'r, and cut leatht'r, J. )1. ])p-
laney & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Hydrocarbon burners, Herz l\Ianufa e t u l'ing 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

J<\:nit goods, certain named, H. Schi ff . . . . . . 
Locks, D. K. Miller Lock Co . . . . . . . . . . . . .  . 
Plows, Ground Hog Plow & Foundry Co . . .  . 
Sarsapat'l1la, Cantrpll & Coch rane . . . . . . . . .  . 
Shoes for men, WOll}('n and childrt'll, It'ath-

er, Noyes - Norman ShO(o Co . . . . . . . . . . .  . 
Skins, chamois, Keystone Chamois Co . . . . .  . 
Skirt edge protector, Hensel Colladay Co . . 
Spool cotton , thread, and sewIng cottoll , 

Americnn ThI'pad Co . . . . . . . . . . . :m, flH2, 
Steel, sheet, American Shet't Stpcl Co . . . . .  
Suspen(]ers, Consolidated Manhattan Suspen-der Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Syrups and molasses, table, Towle Syrup 

Co . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tpa, Gustin, Cook & Buckley . . . . . . . . . . . . . . 
Watcht's, in<!lutling movements and cast'S, L. Mnnhpim('r & Bros . . . . . . . . . . . . . . .  . 
'Vhisky, A. D. Np\\'man . . . . . . . . . . . . . . . . . . 
Whisky, Stitzel Distilling Co . . . . . . . . . . . . .  . 
'Vines, H. J. "-Toollacott . . . . . . . . . . . . . . . . .  . 

LAB ELS 
"American Hulled Bpans, " for bulletl 

heRns, American I1ull('tl Bean Co . . . . .  . 
"Callit�.l , "  for gas lam1) HHlIlt l('S, H. Barlla 
"Chas. 1\1. Russell, "  for e ig H T'S. C .  n it ·s . . . 
"Crystal Chimney , "  for all inhalt ' l', J. N .  

Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Eelipsp, " for cigars, :O;('hmi llt & Co . . . . . .  . 
"Hannass(> & Fils Cogwl l' , "  for t:Og'lltlC  

H l'ancJi£'s, I .  Sauvioll . . . . . . . . . . . . . . . . .  . 
" IIfl:ll.io Salve, " ·  for a SHIn', IIf'alio Mpd-]('1111:' Co . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  " r .  O. A," for cig-ars, Schmidt & Co . . . . 
"John P. Altg(�ld , " for c igars, �chm i tlt & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Kindpl ' s  Livpr Rt'gulatoJ', " for IllI.'(liciIl I 'R,  

Kiudel DrUg" Co . . . . . . . . . . . . . . . . . . . . . . . 
"Klein 's Ylang Yhll ig Colli C l't'Hm , "  fo!' cold CI'f'um. I'. C. I<\:lpin . . . . . . . . . . . . . . . . . . .  . 
"La Isla ,"  for cigars , Sehmidt & Co . . . . . .  . 
".Milwaukec Leader, " for ciga r8 , Schmidt & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Peter's Swiss M tlk Chocolutl' ,"  for milk 

chocola tt', n. Pt'tPl' . . . . . . . . . . . . . . . . . . .  . 
"Petp r ' s  Tht� Origiual Milk l'hocolatp, " for 

milk cho('olatt.' , n. Pdf'I· . . . . . . . . !l, 7 l i'l ,  "Uodriguez Lopez Co. , . .  f o r  cigarf'Ul's, 
Rodriguez Lop('z Co . . . . . . . . . . . . . . . . . .  . 

"Rm'al Crowll J\lul'\'laIHt Pure Rn' " for 
;yhisk;v, Quirin &. Duhainw . . . . � . :  . . . . .  . "'1'ht' Hal'v('st, "  for ciga l'R. S('hm i c1t & Cn . 

"ThyrazhH'. · ' for a llH'dicinp, 'l'h:r l'Hzine 
Cht'micul Cn. . . . . . . . . . . . . . . . . . . . . . . . .  . "U -Chu-M Pppsin Gum,"  1'01' confl'ction 
Onm, L. �'. Jordan . . . . . . . . . . . . . . . . . . .  . "U Nt'ptl :\-1 C'rpam Co-Coa Nut Cand,\' , "  for H confpetion . L. F . . Torda1l . . . . . . . . . . .  . I OU 'Vant )1 Old Crow HMld· Pickf'd , " for 
pf'unnts. L. F . .  Jordan . . . . . . . . . . . . . . . . . 

"Vista Grandf' . "  for ci g-a l's, Rchmidt & Co 
' '"\'If'stfiC'ld , ' '  for thrt'ad, W. Warren Thrf'ad 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

PRINTS. 
"Erdman'S German llpl'b Cur(', " for a mC'd-leine, Erdma n & Co . . . . . . . . . . . . . . . . . .  . "PrC'Qlium Victor, " for talking- ma.rhhlf's 

and accpssories, Victor Talking 1\1a-
('li lne Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"Victor IV. " for ta lking' machin('� Rnd HC
ccssorie-s, Victor Talking Machine Co .  

39, 700 

:J9, 704 
:W, 6!l6 
an, 705 
:m,706 :W, 674 
�!), 69� 
:19, 701 
:19, 694 

:!!l. 6!l:! 
:m, 703 

39, 695 

:19, 680 
:J9, 678 

n , 7(1 ) 
9 , 'il O 

! ) , 708 

!) , 70� 
!), G!)!) 
!) , 70H 

n, 70n 

9 , 7 1 4  

9 , 7 1 6 

9, 704 

9 . 7 1 2  
!) , 70 7 

9, 701 

9 , 7 1 8  

9 , 7 1 7  

!l , 7 1 !l  
9 , 705 

9 , 697 

608 
610 

609 

A printed copy of the specification and drawing 01; any patent In the foregoing list, or any patent 
In print Issu�d since 1863, will be furnished from this office for 10 cents, provided the name and number of the patent desired and the date be 
given. Addre." Munn & Co .• 361 Bro8.dway, New York. Canadian patents may now be obtained by the In· ventors for any of the inventions named ·in the · tore· going 118t. For terms and · further panlelll ..... address Munn & Co • • 361 llo'oadway. New Yerk, 

Mathematicians Wanted ���;�i-ms t���tt;;tp £c:��:�g�, l:�sA s����:�: o�ys�::: Huron, S. Dak. or Room K, 20th 1I00r, 220 R'way, N. Y. 
The prof .. slon of actuaryshlp olfers a splendid lIeld 

for those possessing mathematical ability. as positions 
command $4,000 a. year and over. Our course i� prepared 
by lead ing actuaries and is under their supervisIon. 

Patent�d novelties made to order or on royalty. Also patents 1.>ought. Box 567, Waterloo, Ind. 

IF YOU WANT TO SELL  ����e��fg�?J'kerlr C88h� send me description and lrice to-da� ':r. can save Address 
HOME COI{RESPONDENCE SCHOOL ��{��a���g!,�: ijolf�:'s �p��� �ld����Cago. 

4 1 6  Walnut St" Philadelphia, Pa. 

I United States Governm ent Sold Gnns, SwordS


Revolvers, etc . •  costing t2,OOO.0(]() to F. Bannermanl sit B'way, N. Y. llIus. catalog. Bargains at 200. on do lar. 
- -

INVENTIONS W ALTEU K ,  F UEEMAN, M.E. 
DEVELOPED. 

I Special machinery, electrical and chemical apparatus made on sbort notice. Good accommodations for Inventors. 403 E. 23d St., New York. 
L MQIiE.A sl@ 1 9 3  C L A R K  CHIC G O .  dCE 

an exclusive right to your A PATENT GIVES you 
invention for a term of seventeen years. You can 
sell ,  lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent ,is in no degree commen
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense .

. 
Our work is of one 

quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent� 
ability of your invention. 

Hand Book on Patents, Trade Marks, Etc. ,  Sent Free on Application. 

MUNN (8l, CO •• Solicitors 'if Patents. 
Branch Office. 

625 F Street .• WashIngton. D. C. :llain OlUce, 

361 BROADWAY, NEW YORK. 

© 1903 SCIENTIFIC AMERICAN, INC.
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The New Winton 
Touring Car 

has oD(>-third great.er horse power than the 1902 model, which was 
the greatest automobile success up to that time. The prtlsent mode! Is in every way as much better than the 1902 model as the percentage 
of incre�e in horse power. See it or write for catalogue. 

THE WINTON MOTOR CARRIAG E CO.,  Cleveland,  O.  

New Crestmobile 
Complete Up to Date Low Priced 

FIVE MODELS. $500 to $2.000 
CREST MFG. CO. ,  Cam bridge, Mass.,  U. S. A . 

Scientific American 
PATENT A ERIAL 

ROPE TRAMWAY 

8 II. P. PRICE ,91>0 
All speeds to 30 miles per bour. Will climb any ll1'ade. 

Write for descriptive catalogues. 
WALTHAM M F G  •. CO., • Waltham, M ass. 

'Ve' manufacture gears 
and bodies suitable for 
all purposes. "\\T e also 
sell supplies and can 

�h�n���;nlor 
P
a
a���li�� 

or steam rig. See our 
late catalogue, FREE. 

--4!i1i .. �It-...II"'_�.L._ ��!i�V��:, 
S26-830 S. 18th St., 

ST. LOUlS1 :Mo. CHAS. T. HOWE & Co'" 51 Hudson St., New York, Export Agents. 

Scalo S Ail varieties at lowest prtces. Best Railroad 
Track and Wagon or Stock Scale. made. 
Also 1000 useful arbcles. Including Sates. 8ewmg Machines. Bicycle�, Tools. etc. Save 

Money. Lists Free. CHICAGO SeAL E co . •  Chicago. III 

FIS K 
TIRES 

Single Tube 

and 

Detachable 

are made fo,· those 
who want the best 

FISK RUBBER CO., - - Chicopee Falls, Mass. 

� POTTER'S .. SPRl NG " BRAKE BLOCKS .  
Adapts the wbole length of shoe to wheel 

. under all circumstances. Does Dot squeak. 
rattle. jump. or freeze up. Will hold rubber -- wear shoes without bolts or screws. Special i>':.��'!,"r� ��Z::I{��!W'�3�0��r*: y�I{]��RJ.� 

PRICE $700. 
rat:!

ht
iJ.�:<:,u.rC���lfc'.ag.r':re

b
�r.;:s�

o
�b��t e::�r�grri'g 

�����;.
h��e;gr �,!!t!,l�g�ommendatlon of Its style 

SPAULDING A UTOMOBILE & MOTOR CO., Buffalo, N .  Y .  

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 oM HARNESS COMPANY. 
Factor, and General Olllce, Columbus, O.  Western Olllce & Distributing House, St. Louis, Mo. Write to nearest ollice. 

���������������������� "" I Easier, need attention only part of : . time, bring big prices. itaised in one 

�"' Squabs Pay It:!! NEW ENGLAND 
WATCHES To Owners of Gaso l ine E n g i nes. . month. Attractive for poultrvme',!, 

Automobiles, Launch e s ,  Etc.  farmers, women. Send for FRE ... fShe 
PADISHAH Tb'Auto=Sparker 

does away {'nUrely with all starting and 
running batterlesl their annoyance and 
expense. No be t-no switch-no bat
teries. Can be attached to any engine 

using batteries. Fully guarantet:d; 
for descri})tivt' catalog. 

MotSi nger Device Mfg. C o . ,  
1 4  Main St .• Pendleton, Ind. 

Beduty dnd 
Every bUBiness man knQws 

annoyance of loose shirt 
Every wise business 

man ougnt to know that they 
can be - easily .  fixed and regu
lated to any desired length 
below the coat sleeve by using 

Wdshburne's (uff Holders 
'rhey can be Instantly attached or de-
��r&:e ���lIJ'�:.

er come loose-have a 
Illustrated catalollUe on requ\lst. 

Sample pair of Cull' Holders 
sent by mall on receipt of 20c. 

. AMERI(JAN RING CO., 
Box s. Waterbu:r7. 

R1. ��:�1I!!!: 'Ie: all'ord to do without It. 

H IGHEST AWARD w��::.rf�:=�!t::l��':" 
Fa.neui1 Watch Tool Company , 

.iRIGHTON. BOSTON. MASS • •  U. S. A. 

BOOKLET and learn this immensely 
rich home iruiustry. 

Plymouth Rock Squab Co . . 1 4  Friend SI '. Boston,  Mass. 

The Old Way in Turkey. 

COMFORT. EASE,  and LUXURY 
with strength. s�ed. and stability. make the ideal motor-car-�:�. o�

o;lf���\� e:li7�di" :t;��h:;,t:he����: u':!t��: 
'vehicles made that �xcel 

,�, 
. Touring Cars 

The unusual margin of safety in every' component part has 
enabled them to stand every conceivable test with credit. 
Made from best quality m.'lterials, by skilled and .experiencerl 

;;'oO:��:�i !:i�h ::�let:��l��ri��. 
efficiency at the lowest cost 

Complete IllullltrBted CataloK'ue describintin detail 
Dlany points of manifest superiQrity, mailed $7 0 00 free on request. Model E (like <:ut) _ 

THOMAS B. JEFFERY & CO., 
KENOSII A, WIS. 

The best low priced watcb in the world. 
Sold in every country on the globe for 

the one price or its equivalent . . a • •  

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

We 
frgr

a
�e

e�
l
��������.S�Z?� ?� ��:

c
��� 

Catalogues sent on request. 

NEW ENGLAND WATCH CO •• 
Factories : Waterbury. Conn. 

��a�����I�t'l� �,!!g:!'b ��:nue. 
San Francisco. Spreckels Building. 

Ollices : 

F R E E SPECIAL OFFER No. 1. 
to the R.eaders <d Ghe Scientific Am erican. 

Good for 30 days. 
A Beautiful Imported China Tea Ret (56 pieces). or Toi
let Set, Parlor L.unp. ClOck, Watcb. and many other 
articles too numerous to mention. FREE with club 
order of 20 lbfl. of our New Crop Tea, BOc. a lb., or 20 lbs. Of Great American Baking Powder. 400. It lb. Mention 
of SCI ENTIFIC AMF.RI CAN and. number (No. 1) must ac
company order by mail or at store. 

THE HHEAT All1ER� C A N  TEA CO., P. O. Box 289. 31 and 33 \"esey St., New York. 

J E S S O P  ST E E L  C C?  M F R �  O F  C R UC IBLE  SHEET S T E E L  W A S H I N G T O N . P A . 

;��tl�i�liitii;�;$25� 
It has six S-Inoh lids : 15-gallon reservoir: large warmIng closet : oven 21 Ins. deep, 17 Ins. 
wide. 12 Ins. hlgb ; top cooking surface. 3Ox36 ln •. ; lined t.hroUllhout with Asbestos : Duplex 
grate : burn

. 
s wood or coal. Guaranteed In every rQJ>llClt ;  w�b. 400 lbs. Write for free 

descriptive circular and testimonials. AGENTS WANTED. 
W M .  G. WI LLARD, Dept.  1 1 2.  6 1 9·2 1 N. 4th Street, St.  Louis, Mo • 

FEBRUARY 7, 1903. 

C OLD G ALVAN I Z. I N G .  
A M E.R I C A N  P R O CE. S S  N O  R O YA LT I E 5  

SAMPLES A N D  I NFORMAT ION O N  A PPL ICAT I O N , 
N I C K E L  AND 

Electro· Plating 
ApparatUi and Material. 

THB & Van W inkle 
co., N e,,,-u)·k. " . J .  

136 Liberty S t  . •  N .  Y. 80 & 32 S. Canal St. 
ChIC84{o. 

The Ba.la.nced Motor 

Patents Cover t h e  Three.Speed Transmission, 
the Most Distinctive Feature oC the 

Haynes-Apperson Car 

in 1��t:y
t
!r�:��W�t.ii'f�:J���; ���yg� �lb���be�r!t� 

of the French geart and" is more flexible under all road 
���?��

i
��

s 
:�f'sie���. 

ot
�

e
h::�:�

b
��n:rs�:�tf:�e�f 

oped through te:..1. years of hard service, and bas been 
more thoronghly tested under all conditions than any 
other transmission made. 

Should this he oCinterest. we shall be Irlad to 
tell you more about It. Send Cor our literature 
THE HAYNES.A PPERSON CO. ,  Kokomo, Ind. 

(The Oldest Bwllders o.t Motor Cars in America) 

Please mention the SCIENTIFIC AMERICAN when you communicate with us. 

� &' I'RANKLIN 
Model Shop 

lome 
keeperl do not 

P R ES I D E N T  
SUSPENDERS 

is the" mue more 
mone;y on imitations. 

Fift;r cents and a dollar. 
Ask at favorite shop. 

or post prepaid from C. A. Edllarton Mfa;_ CO •• 
Box 222 H, S h l r l er. Ma ••• 

Send 6 cents tor catalogue. 

The Frankl in  Gas Engine 
One-lla1f' Hor8e Power 

wortb ,100 complete. We sell all neees
sary casUngs. materials and detail draw-��£��!J�i�8 ��� ��!;t��

k
W�'g\\Olr 

borlz(lDtal form. .·Inlshed parts sold 
separilotely. Runs by �as or ({asolene. 
f���

o
�ri�������\a� 9� mechanical 
PARSELL & WEED, 

1�1"181 West 8lot St.. New York. 

It won't cost 
you a 
cent to test 
" Royal Worcester" 
Belting. 
We will send sample belt for testing on 
your own machinery, absolutely free 
of cost to you. Puts you under no obli
gation whatever to buy ' unless you 
decide for yourself that it is the best 
and most economical belt for you to 
use. 

REMEMBER : Royal Worcester Belts-choicest se
lection of hides tanned old· fashioned, pure oak 
process, cut not over 18 inches from center, nor 
more than S4 inches long. Guaranteed not to 
stretch, sag, or give trouble. 

GRATON &. KNIGHT MFG. CO. 

Oak Leather Belt Makers, Worcester, Mass. 

PALATABLE 
WATER-STILL 

Produces an absolutely 
pure and aerated wa
ter for manuCacturlnlr 
or

�[l:��na\f�t
e
�nT 

steam boiler. 
Made . In aU sizes, from 

�a�r :r ����."" d,stllled 
In. use In U. S. Army and 

Hospital Marine service. 
Write lor catalogue. 

. PALATABLE WATER·STlLL 
COMPANY . BOlton. M ..... U. S. A. 

© 1903 SCIENTIFIC AMERICAN, INC.




