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FUEL OIL IN THE MERCHANT MARINE. 
Valuabie information regarding t h e  u s e  of f u e l  oil  

on merchant steamships i s  contained in a report made 
by Lieut. Winchel on an investigation which he w as 
ordered to make for the Navy Department of the effi­
ciency of the oil-fuel  plant fitted on the steamship 
"Mariposa" of the Oceanic Steam ship Company of San 
Francisco, wbich trades between San Francisco and 
Tahiti.  The "Mariposa" is a vessel of 3,160 tons. Her 
average indicated horse power, as shown on the trip 
under investigation, was about 2,491, and the mean 
speed was 13.53 knots an hour. The consumption of 
oil Vias 278 barrels per day, the average consumption 
of oil bei ng 3,720 pounds per hour, which works out as 
1 % pounds of oil per borse power per hour. Although 
in some of tht most carefully designed and operated 
plants on shore, engines have been operated at as low 
a rate as 1Y:J pounds o f  coal per horse power hour, the 
consumption is practically 50 per cent less in weight 
of fuel than would be required with triple·expansion 
engines of the type installed on the " Mariposa" i f  coal 
were being used. I n  addition to the saving in dead 
weight carried, there was a great economy in the work· 
ing force required, the engine and boiler room staff be· 
ing reduced from 36 to 20 men. The boilers of the 
"Mariposa" contain altogether eighteen furnaces, and 
of these only twelve were used. There are two burners 
to each furnace; but it was only for short periods of 
time, when the engines were run at full power, that 
all the burners were in use. 

The economy in fuel realized in these trials is not 

�o marked as the economy in labor ; for even on a ves· 

sel run under such high pressure as the " Deutschland" 

of the Hamburg·American Line, which has crossed the 

Atlantic at an average speed of 23.5 knots an hour, the 

consumption of ordinary steam coal i s  only 1Y:J pounds 

per horse power per hour, including auxiliaries ; 

and on the vessels of the Inch Line, trading on the 

East coast of England, which use every refinement in 

the way of economizers, superheaters, etc.,  a consump· 

tion of a fraetion under one pound of coal per hour has 
been realized. But it i s  in the economy of labor and 

S,lace, and i n  the convenience of stowage, that oil fuel 

will have its greatest attraction for shipowners. Great 

as are these advantages for the merchant service, they 
are even more valuable for the navy, since the de· 

crease in weigh t  and bulk of fuel, and the possibility 

of stowing it  in the double bottom, will place practic­

ally all of the space now u sed for bunkers at the ser­

vice of the naval architect_ Moreover, the diminished 

number of the crew will mean diminished requirements 
of weight and space for their accommodation. The sav· 

ing thus effected can be given to an increase of armor 
or guns, or engine power, according as the architect 

wishes to develop either of these features in his vessel.  

.f •.. 

IMPORTANT SPEED TESTS OF STEAM AND ELECTRIC 
TRAINS. 

The most direct evidence thu s far afforded that the 

New York Central Railroad i s  taking active steps 

toward the installation of electric traction for its sub· 

u rban service in this city, is a series of tests which 

have recently been carried out on the experimental 

track of the General Electric Company at S chenectady. 

These tests were made with a view to determining 

the relative efficiency of steam and electric traction 

in such suburban passenger service as is carried on 

by the New York Central Company. The primary 
object of the test was to make a comparison of the 
rate of acceleration of the same train when h auled by 

a New York Central suburban engine and by a pair of 

electric motor cars, such as would be used were the 
suburban lines to be equipped with third-rail electric 

traction. For the purpose of the test, a train of six 

cars was made up, which included five standard pas· 

senger coaches of the New York Central Railroad 

preceded by a dynamometer c ar. The engine selected 

was one of the big tank engines especially designed 
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for the suburban service of the New York Central 

Railroad, the engine being provided for this purpose 

with large heating surface and cylinQ3r capacity and 

small-diameter six·coupled dr:ivers. These engines 

have a total weight of 214,000 pounds, Jf which 128,000 

pounds is on the d rivers ; a total heating surface of 
24,065 square feet ; cylinders 20 x 24 inches ; a boiler 

pressure of 200 pounds to the square inch and a tractive 

power of 25,900 pounds. They have proved very success· 

ful, the acceleration being unusually rapid.  Indeed, 

for this class of work, where stops are frequent, they 

are probably the best engines of their kind in this 

country to-day, and hence admirably adapted for a 

comparative test of capacity of acceleration with 

electric motor cars. For the electric test two General 

Electric motor cars, one weighing 73,000 pounds and 

the other 70,000 pounds, were used. These cars are 

54 feet over all in length, and are equipped with four 
"G E 55" motors, all axles being p rovided with motors 

and the two cars together giving about the same 
weight on drivers as the steam locomotive. The test 

was , therefore, perfectly fair, the acceleration being 

directly comparable for trains of equal weight. The 

drawbar pull, speed and time were recorded by the 

same dynamometer car in all cases, the engine simply 

being unhitched and the two motor cars coupled up 

for the alternate trials. In carrying out the tests, the 

train of six cars with its engine or its electric motors, 

as the case might be, w as started from rest and run 

over one mile of track, the acceleration being made 

as rapidly as possible with the power available. These 

runs were repeated, dropping off one car at a timf', 

and a careful record was kept of the speed attained in 

10 seconds, 20 seconds, 30 seconds, etc. The New 

York Central coaches weighed each from 48,200 

pounds to 60,250 pounds, and the total weight of the 

train behind the engine or electric cars varied from 

157 tons down to 23 tons. 

The fuil (lata of this most v aluable experiment were 
given in a paper by E .  J. Arnold and W .  B .  Potter, at 

the l ast annual convention of the American Institute 

of Electrical Engineers, the complete text o f  which 

will be found in the current issue of the SepPLEMENT, 

The electric runs were made upon the General Elec· 

tric Company's experimental track against a head 

wind of 15 miles an hour. I n  the middle of the run 

there was a 61h degree curve, the frictional effect of 

which was assumed as equivalent to the 1-10 per cent 

upgrade of the steam runs, which were made on the 
New York Central main line adjoining the electric 

works. I n  the case of the steam runs there was also 

a head wind of 15 miles per hour. Although the 

locomotive was especially built for rapid acceleration, 

having a large firebox and heating surface, the pres· 

sure dropped from 200 pounds at the commencement 

of the mile to less than 185 pounds during the early 

part of the acceleration. I n  'ltarting, the throttle was 

opened wide and steam was used for the full stroke, 

the engine being h ooked up as acceleration pro· 

ceeded. I n  neither case was there any slipping of the 

driving wheels. Although the steam locomotive 

was able to exert a tractive effort at starting equal to 
that obtained by t\:.te electric motor cars, this high 

tractive effort was not maintained, but fell immedi· 
ately with the increase of speed, in spite of the most 

expert handling of the th rottle and reversing lever. 

The accelerations attained in each case at the end of 

each 1 0  seconds were as follows: With a train of six 

cars, the acceleration at the end of ten seconds was, 

for the locomotive, 1 9 . 5  miles per hour ; for the motor 
cars, 11.2 miles an hour ; at the end of twenty sec· 

onds, the speed had ri sen to 16.3 miles per hour for 

the locomotive and 21.2 miles per hour for the motor 

cars, the respective figures at the end of thi rty sec­
onds being 20.8 miles an hour for the locomotive and 

28.1 miles per hour for the motor cars. With four 

cars only in the train the accelerations were in ten 

seconds for the locomotive, 12 miles per hour ; for the 

motor cars, 14.4 miles per hour ; in twenty seconds, 

for the locomotive, 1 9 . 5  miles per hour ; for the 

motor cars, 27.4 miles per hour ; while in thirty sec­

onds the acceleration was, for the locomotive, 24.7 

miles per hour, and for the motor cars, 32. 4  miles 

per hour. With only one car attached, the accelera· 

tions were in ten seconds for the locomotive, 14 miles 
per hour ; for the motor cars, 22. 5  miles per hour ; in 

twenty seconds. for the locomotive, 25 miles per hour, 

and for the motor cars, 34 miles per hour. I n  thirty 

seconds the acceleration for the locomotive w as 31.7 

miles per hour, and for the motor cars, 38.2 mlies per 
hour. 

The comparison of results proves that the electric 
motors can better utilize the weigh t  upon their drivers 

during acceleration than a steam locomotive, the 

motor covering the same distance in the same time 

with less energy expended and at less maximum speed 

than a steam locomotive, owing to its being able to 

maintain its maximum accelerating rate for a longer 

period.  In making the tests the power was kept on 

until the three-quarter·mile post was reached, when 
it was shut off and the brakes were applied so as to 
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bring the train to rest as near the mile post as prac. 
tieable. The steam train ran from 5 to 15 per cent 

over a mile before the train was brought to rest, and 

the electric train from 2 to 4 per cent ; but, in spite 

of the longer distance covered, the average speed of 

the steam runs only approached that attained in the 

electrical runs over a shorter distance.  Since the 

electrical runs all show a lower maximum speed and 
a higher average speed than those made with the 

steam locomotive, the energy consumption of the elec· 

tric runs should, therefore, be less for the same work 

done than with the steam locomotive. Since the mo· 
tors o f  electric trains may be placed upon the trucks 

of ordinary passenger coaches, there is a saving of 
weight due to the elimination of the locomotive anil 

ten der, and the authors of the paper point out that, 

hence, the true basis of comparison between steam 

and electrically propelled trains should be the energy 

per seat mile rather than per ton mile. As an illus· 

tration of the advantages, in point of economy of.' 

power, of electrical traction over steam, a table based 

upon these tests i s  given in the paper, showing 1;he 

energy required per passenger for both steam and 

electric runs ; and from this we find that for a train 

of six cars the watt hours per passenger required in 

a steam train are 4 3 . 9 ,  as against 29.7 in an electric 

train. I n  a three·car train the watt hours for steam 

would be 77.4, as against 37.5 for electricity. In a 
comparison of coal consumption, based upon the actu· 

al service of a steam locomotive for twenty·four hours 

covering four trips between North White Plains and 

the Grand Central Station on the New York Central 
road, it was found that the coal consumed per effective 

horse power hour was 15.6 pounds. In comparing 

this with electrical traction, it i s  assumed that the 

ratio of effective horse power output of motors to the 

indicated horse power of the central station engine is 

about 50 per cent. The average coal consumption per 
horse power hour at the electric power stations is a:,;· 

sumed at 2Y:J pounds, and at this figure the coal per 

effectiv� horse power output at the electric motors 
would be 5 pounds. Assuming the head air resistance 

as 10 per cent and the increased weight of the cars 
due to their electrical equipment as 20 per cent, the 

actual comparison of coal consumption works out in 
the ratio of 6.6 pounds per horse power hour for 

electric traction and 15.6 pounds for steam traction. 

Assuming the cost of coal for electrical power is 

about a third the total cost of that power if  main­
tenance and interest on investment be included, it is  

concluded that the actual gross cost of electrical power 

would closely approximate the coal consumptioon cost 

of the steam locomotive i n  this class of service, the 
maintenance and attendance cost of the electrical 

equipment being, however, considerably in favor of 

electrical power. 

e .' . 
THE COLLAPSE OF THE CAMPANILE-THE CAUSE. 
I n  the October issue of the Building Monthly or 

the SCIENTIFIC AMERICAN will be found an arti(ile 

from the pen oS an American, resident in Venice, on 

the fall of the famous Campanile. Accounts of offi· 
cial neglect have found a place in the daily paperH ; 

but it is doubtful if many suspected how culpable 

the authorities of Venice have been. Commendat6re 

Giacomo Boni, known the world over for his work in 

the Roman Forum, furnished the writer of the article 

in question with a mass of information which shows 
how keenly alive certain architects were to the criti· 

,cal condition of the tower, and how willfully indiffer· 

ent I talian officials apparently were to the fate of 

one of their grandest architectural structures. 

As far back as 1878 the Italian architect Luigi Ven· 

drasco foresaw the collapse of the old bell-tower anti 

persistently tried to p revent it. His endeavors to 

save the Campanile ruined his career. I t  was while 

directing some work in the palace of the Doges that 
Vendrasco discovered how great the danger was. AI· 

though the fate of the Campanile was no official con· 

cern of his, yet he felt it his duty to warn the Syndic, 

the Prefect, and the various commissions chargerl 

with the preservation of architectural relics. Ven· 

drasco's reports were never opened. He appealed to 

Queen Margherita and even to Queen Victoria. For 

that last bit of pertinacity he was officially requested 

to remember that he was an Italian and not an Eng· 

lishman. Although repeatedly snubbed, Vendrasco still 

persisted in calling to the attention of the authorities 

the imminent ruin of the tower. I n  order to put an 

end to his letters, the trotIblesome architect was trans· 

ferred to Cagliari. His advanced years prevented 

him from reporting in time to resume his new duties, 

for which failure he was dismissed. 

Day by day Vendrasco saw the disaster approach­

ing. When a cut was made in the east wall of the 

Campanile in repairing the roof of the Loggetta, Ven­

drasco saw that a fatal injury had been done. The 

cut reopened the old fissure of 1745, caused by light· 

ning. Even some of the official engineers and archi· 

tects now began to show concern ; yet so general was 

the indifference of the Venetians that no steps were 
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taken to avert a catastrophe. On the very day that 
the Campanile fell, the unheeded Vendrasco wrote, 
" The Campanile has but a few hours to stand." Hardly 
was the ink dry on his paper when the tower 
fell, crushing i n  the north end of the Library, almost 
miraculou sly sparing the great church and th'e neigh· 
boring magnificent structures that constitute the glory 
of Venice. 

The causes of the collapse of the Campanile are 
fully discussed in the Building Monthly's article. The 
fissure opened by the stroke of lightning in 1745 was 
but indifferently repaired. Telluric movements and 
electric discharges continually disturbed the injured 
section. Still another element of weakness was the 
complete deterioration of the mortar which held the 
masonry together . Much of this mortar had so far 
crumbled away as to appear in the ruins like a fine 
white powder or dust. I t  had long lost all power of 
cohesion. Although the mortar had crumbled and 
become worthless, the bricks in the main were in 
good condition and showed astonishing hardness. 
Many were very old, far antedating the building of 
the Campanile itself. One bore an imperial stamp 
of the reign of Antoninus Pius; others showed prints 
of the feet of domestic a:timals and fowls that had 
walked upon them before they were burnt. The 
bricks ranged in age from the first century B .  C .  to 
medireval time". The ol<1er ones had been taken from 
Roman edifices at Aguileia. 

Though doomed largely through early official neglect 
of warnings received, the i mmediate causes of the 
collapse of the giant tower were the bungling repairs 
of the roof of the Loggetta. Here it  was that the 
deep cut previously referred to was made into the 
base of the part of modern construction. The old 
fiEsure reopened, the crevice spreading with alarming 
rapidity. Even though this condition of affairs was 
brought to the notice of the city authorities, several 
days elapsed b efore concern was shown ; visitors were 
even p ermitted to ascend to the b elfry b efore steps 
were taken to preserve the structure. No adequate pro­
tection was given to the public on the Piazza up to 
within half an hour b efore the crash. One official 
ascended the b elfry five hours b efore the downfall, and 
workmen, scaling a ladder resting against the tower­
wall, saw the yawning gap spread over the wall ere 
they fled. A few moments later all that was left of the 
Campanile was a mass of ruins where the ladder had 
stood. 

A new C ampanile will take the place of the old on 
the Piazza San Marco. Subscriptions are pouring in 
from all parts of the world . Commendat6re Boni de­
clares that work on the new structure will be com­
menced in the spring. That the new bell tower will  
not have the s ame associations with the historic past 
of Venice goes almost without saying. No traditions 
w i ll lend thei r glamor to the modern structure ; nor 
will the old poetic atmosphere cling to the new Log­
getta which is to take the place of the ruined master­
piece of S ansovino. What may be styled the tomb­
stone of the old Campanile will be erpcted on an arti­
flcial mound in the public gardens in Venice. This 
memorial will be a pyramid thirty feet high, formed 
of perfect bricks of the old' belfry, and is to commemo­
rate the great collapse of July 14, 1902. 

PROTECTING OUR WILD ANIMALS. 
BY GEORGE ETHELBERT WALSH. 

One of the problems of the day which all lovers of 
animals and birds are intensely interested in is the 
successful adoption of some adequate methods of pre­
serving the native wild animals and birds that are 
threatened with extinction by thoughtless and ruth­
less hunters and ignorant people generally. The 
fauna of the North American continent was the largest 
and most varied of any in the world in the days of 
the earliest settlers ; but a century of steady destruc· 
tion of the finest specimens of the animals brings us 
to-d ay to a realizing sense that, if we wish to h ave 
any of these creatures among us in the wild state, 
systematic efforts must be made to protect them. 

In recent years the general movement to protect our 
song and plumage birds from ruthless destruction has 
resulted in educating the public to a higher apprecia­
tion of the value of these harmless creatures. Most 
States have enacted laws now which amply protect the 
birds. In the interests of sport our game birds and 
animals have likewise received partial protection dur­
ing the breeding seasons when the rate of destruction 
i s  the greatest. Consequently these innocent creatures 
are in no immediate danger of extinction. In fact, 
they are actually on the increase in those States where 
the bird and game l aws are rigidly enforced. All that 
thp small animals and birds needed was such protec­
tion from man's destructive tendencies in order to en­
able them to breed and live in the woods and fields.  
With a little more general protection, we may hopefully 
look forward to the time in the near future when our 
song birds will be as numerous as ever. 

But there is a class of animals and birds which cal 
not be reached by the ordinary methods of State legis-
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lation. The larger animals of the forest will not thrive 
well in captivity, no matter how the parks and zoo­
logical gardens may be arranged, and if kept con­
fined they lose their native characteristics and degen­
erate in spirit and size. Gradually their extinction is 
inevitable. Legislatures may pass laws annually to 
protect them, but i f  they are deprived of their great 
natural habitats-the wild woods and forests-they 
will inevitably decline in numbers and die out. Their 
danger i s  not only from the hunter' s rifle, but from 
the influences of civilization which are d estructive to 
their existence. 

So generally accepted is this fact to-day that efforts 
have been made in different parts of the country to 
protect the wild animals on large natural preserves 
where they can have all the freedom and comfort of a 
wild existence. In the great Yellowstone Park the 
national government possesses a vast empire of natu­
ral wilderness where all of the American birds and 
animals thrive in the most satisfactory manner. Al­
though the government officers in the park h ave not 
been able to quell poaching and hunting entirely, they 
have succeeded in giving to the few wild b uffaloes, 
deer and antelope comparatively ample protection. The 
domain is so large, and the temptation so great for un­
scrupulous hunters to enter the p ark for unlawful pur­
poses, that infractions of the law are quite common; 
but under more stringent enforcement o f  present laws 
it may be possible to preserve indefinitely in the Yel­
lowstone Park animals and birds that will be extermi­
nated in almost all other parts of the country. 

Recently there has been started a movement by the 
government to preserve the great forest reservations of 
the West from the destructive influences of hunters, 
settlers and woodmen. There are some 47,000,000 

acres of these forests in the West which are under the 
control of the national government. Some of the 
woods have already been denuded of trees so that 
they would be of little value for preserving game ; but 
most of them are almost as wild and unexplored as 
half a century ago. 

'l'hat they will be preserved in part at least is now 
quite evident. The Forestry Bureau is making elabor­
ate plans for protecting them from fires and the wood­
man's ax ; but closely associated with their protection 
i s  that of the wild animals which roam through them. 
It  is  claimed by the experts that, if all game, whether 
of birds or animals, were p rotected in these great 
natural forest preserves of the national government, 
within another half century our fauna would be once 
more the finest in the world. These vast tracts of 
forest lands are the natural haunt of wild animals 
which refuse to b reed and multi ply in any small pre­
serve or park. The freedom of the pathless woods 
seems necessary for their growth and happiness. 

I n  view of the rapid denudation of our forests, and 
the destr uction o f  nearly all the larger wild animals 
of the country the national government will soon be 
called upon to extend this protection to the hunted 
creatures which have been driven before the hunter's 
rifle to the most inaccessibl e  recesses of the Northwest 
and Canada. Indeed the latter country has to-day be­
come an asylum for many of our finest animals, and 
hunters annually seek them in this far country. There 
are parts of Canada which have never yet been explor­
ed, and in the limitless woods and forests north of us 
the wild creatures find the protection which nature 
gives them. Even a large remnant of our wild buffa­
loes have crossed the Canadian border and now feed 
somewhere in the loneliest parts of that country. 

The protection of the birds and animals on the gov­
ernment forest preserves is  one of the steps demanded 
to·day in the interest of science and h umanity. I n  
such places they would perpetuate their species far into 
the future. As matters stand to-day there are whole 
families and groups of wild animals which must soon 
b e come extinct if no provision i s  made for their protec­
tion in great natural forest preserves. 

One of the greatest enemies to the wild animals in 
any woods or forest is  fire. I n  the great Northwestern 
forests where fires annually consume thousands of 
acres of timberland small and wild animals are de­
stroyed in such numbers that their race has become 
almost extinct. Unless there is  w ater near at hand 
the animals are caught by the fire and killed. This 
destruction i s  peculiarly great in the fall of the year 
when the young creatures are just beginning to run 
around and enjoy themselves. They are unable to run 
a race with the fire, and eventually they are smothered 
to death or roasted alive. The question of preventing 
flres in the woods is one that l umbermen have consid­
ered carefully for years, but it is  a matter that should 
appeal to the humanitarian as well as the utilitarian. 
Where there is one lumber mill or home of a settler 
burnt down by these fires there are ten thousand help­
less animals and birds consumed in the fierce flames. 
Even on the government forest preserves these fires do 
a great amount of annual damage. Their prevention 
must be effected before either the forests or the w��d 
animals can be preserved. As most of the fires start 
through the carelessness of railroads, hunters and set-
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tlers, it is possible to enforce regulations and punish­
ments that would gradually tend to abate them. 

In addition to the present movement to interest the 
national government in the work of preserving birds 
and animals on the natural forest reserves of the West 
there is a pretty general effort on the part of private 
individuals to establish preserves for breeding and pro­

tecting the wild creatures that stand now in danger of 
extinction. Some of these p rivate preserves have been 
established simply in the interests of science and hu· 
manity. Their owners have created for the animals a 
natural asylum where they can live and enj oy them­
selves. They are not thus protected for the sportsman 
or hunter, but to keep them from extermination so that 
in the future there will be fine specimens of their race 
to gladden the hearts of generations yet to come. 

...... 
SCIENCE NOTES. 

Prof. A. E. Wright, of the Army Medical School at 
Netley, has published the results obtained by anti­
typhoid inoculation. It  is demonstrated, so it is  sai d,  
that fewer cases and fewer deaths occurred among 
those inoculated than among those untreated . 

Prof. Lucien M. Underwood, of Columbia University, 
and Dr. N. L. Britton, of the New York Botanical Gar· 
dens, as well as other scientists, have been investi· 
gating the flora of this State, and have discovered a 
new plant, or rather a new variety of an old plant. 
Near the salt beds of Syracuse, N. Y., they found 
specimen s  of the Cissa marina, which by no means 
conformed to the well· known species. The new form 
has been named Cissa marina Syracusana. 

For twenty-five years the indefatigable Catholic 
priest, Father Delattre, has been engaged in archreo· 
logical researches on the site of ancient Carthage, and 
now reports what he declares the best find made dul'­
ing this period .. It is a white marble sarcophagus, 2.09 

meters in length, partially covered with designs, that 
on the lid being a relief portrait of a woman, of rare 
artistic beauty. The sarcophagus belongs to the Punic 
period and is the work of a Greek artist. I t  is now 
regarded as the piElce de resistance in the well-stocked 
museum of the PElres Blancs in Carthage. The find 
was made in the necropolis near Ste. Monique. 

The collection of physical apparatus which was left 
by the late George M. Hopkins has been given by his 
widow to the Adelphi College, of Brooklyn, New York, 
with a few exceptions, notably his optical lantern 
with its various attachments, with which he per­
formed interesting experiments on the rare occasions 
when he could be induced to give public lecturef'!. 
This has been given to his friend, ,Prof. W. LeConte 
Stevens, Washington and Lee University, Lexington, 
Va. The collection embraces most of the pieces of 
apparatus which are illustrated in "Experimental 
Science." The apparatus for the Adelphi College was 
selected from the collection by Prof. W. C .  Peckham. 

Victims of pulmonary complaints have heretofore 
been compelled to m ake inconvenient journeys to the 
higher altitudes in search of the pure rarefied air 
which is known to be so beneficial to them, but this is 
no longer necessary. It has been d iscovered that the air 
from limestone caves has all the characteristics of 
that of the mountains . This discovery has just been 
made use of in the location of a sanitarium near one of 
these caves, and the air for the institution is supplied 
from the underground caverns. This establishment'is 
at Luray, Va., and the system of v entilation is ar­
ranged so that each room gets its own supply direct. 
from the cave. The air of these caverns is of a very 
uniform temperature and remarkably pure and free 
from all germs and dust particles. In the warmest 
weather the doors and windows of this institution are 
kept closed, and a comfortable temperature of 75 de­
grees is maintained in spite of one of 90 or more 
encountered outside. 

The Agricultural Department has begun a series of 
exhaustive investigations into the matter of cold 
storage. There a re a number of mysterious mani­
festations which take place in a cold storage ware· 
house, and the government agents are endeavoring to 
ascertain the why and wherefore of these. For in­
stance, it  has been often noted that one lot of fruit 
will keep in fine condition for many months, while 
another immediately near will rot in a comparatively 
few days. This is particularly true of peaches. I t  
has also been noticed that some peaches lose their 
deli cate flavor v ery quickly in cold storage, while 
others are not affected in the least. In order to get 
at the facts, an agent of the Agricultural Department 
has been assigned to take a specimen carload at Fort 
Valley, Ga., and to make careful observation of the 
manner of picking and packing and to follow the :truit 
through the various stages through which it must 
pass on its way to a cold storage plant in Jersey City. 
Here the fruit will be watched carefully during its 
prolonged stay by the same agent, who will make a 
detailed report of his observations. The same pro· 
gramme will be carried out with othe-r shipments of 

peaches as well as other fruit. 
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PARIS METROPOLITAN' 1'I.AltltOAn-NEW SYSTEMS. 
BY PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The Paris Metropolitan system, of which the first 
branch has been so successful, is to be greatly ex­
tended and eompleted within the next few years, so 
th at eventually the whole city will be covered with 
a network of underground lines, and will be one of 

Scientific Americat\ 
of the system wm permit an easy and rapid circula­

tion through the city_ The Right Bank has a greater 
number of lines than the Left, but the former has 
also a greater circulation. Besides, a project for a 
number of additional lines is now in preparation. 
1'he construction of such an extensive underground 
system throughout a city of the size of Paris will 

be one o f  the most im­
portant pieces of engi­
neering work on record. 

The North section, No. 

PARIS ELEVATED LINE AND STATION PLATFORM. 

III., is the one which i s  
n o w  being completed, and 
is of special interest ow­
ing to the fact that it 
lies part in underground 
and part in an overhead 
structure. The 1 a t t e r 
was necessary, as the 
North and the East rail­
roads, lying n o t  f a r  
apart, each cross the 
northern part of the city 
in a wide cut below the 
street level, containing 
nine or ten tracks. The 
Metropolitan could either 
cross in underground or 
overhead, but the latter 
was preferred, as the un­
derground would have to 
be constructed at a con­
siderable depth in order 
to pass under the tracks. 
This would cause a great 

J:e best provided in Europe in this regard. T here 
;dll be eight different lines. No. I .  is  the present 
Metropolitan, which crosses the city from west to 
east from the Maillot Gate to that of Vincennes. It 
has two branches at the Place de I'Etoile which pass 
to the Dauphine Gate and the Trocadero. At the 
latter point will commence the new line No. I I I . ,  
while the Dauphine branch forms the commencement 
for line No. I I .  The latter, which is now nearly fin­
ished, starts from the Etoile and makes a semicircular 
tour through the northern part of the city by the ex­
terior boulevards, ending at the Place de la Nation 
on the east. This line is  partly underground and 
part on an elevaterl structure passing along the center 
of the Bouleyard. The tunnel is now almost ready for 
the tracks, and the last spans of the elevated structure 
are being put in place. It i s  probable that it  will be 
open for traffic about the end of the year. Line No. 
I I I .  makes a similar half-circle through the southern 
part of the city ; when j oined to the preceding section 
it wi ll ,  in fact, make a continuous belt-line around 
the city, running nearly parallel to the Belt Rail­
road, which passes around the fortificati ons. The 
line No. IV. lies entirely in the northern part of the 
city. 

difference of level in the tunnels and would oblige 
the passengers to mount and descend from one section 
to the other, which would be a great inconvenience. 
Accordingly the overhead structure, although the 
most costly, was finally adopted. The total length of 
the line is  6.6 miles, and that of the overhead, which 
crosses both railroads at 
once, is about 1.2 miles. 
The overhead part is 
thus in the middle of the 
line, with a tunnel sec­
tion on each side of it. 
l' h e tunnel communi­
cates with the overhead 
section by an easy grade, 
which allows the trains 
to mount without diffi­
culty. There are twenty­
three stations over the 
whole length, of which 
three are in the over­
head part. The under­
ground work has had 
many difficulties owing 
to the displacement and 
reconstruction of t h e  
large sewers, and the 
p reparatory work took a 
considerable time before 
the tunnel could be be-
gun. 

OCTOBER 4, t90�. 

beams with the cross I-beams which support the 

tracks ; between the latter is laid a brick vaulting 9 
inches thick. The truss thus formed rests at each 
end on a roller support which allows for expansion. 
At the stations, of which there are three, the middle 
portion i s  supported on the columns, and it is supple­
mented at each side by an extra structure supported 
upon solid masonry pillars, in order to increase the 
width and afford a platform on each side of the track. 
The staircases for mounting to the stations will be 
placed against the masonry pillars. The internal 
w idth of the trusses is 18.4 feet for the double track, 
and at the stations this is  increased by 13 feet on 
each si de. The station platforms have now been made 
280 feet long instead of 245 feet as formerly, since 
the length o f  the trains has been increased. The 
trusses are generally 7 0  feet long, but as they cross 
the streets in a single span their length varies here; 
the longest spans, over the railroads, are 244 feet. 
The junction of the tunnel and the overhead structure 
is made by a cutting lined with masonry, which is 
partly covered over by a metallic roofing. 

. I. . 
Sverdrup's Arctic Explorations. 

Sverdrup, who returned from the Arctic regions 
soon after Peary, has given out statements of his 
work. Sverdrup spent the winter of 1898-99 in winter 
quarters at Ellesmereland, whence scientific expedi­
tions were started with sledges. The summer of 1899 
was unfavorable, and the "Fram" was obliged to re­
turn and pass the winter in E llesmereland. A great 
part of the surrounding region was mapped out. 

In May, 1 9 0 0, there was a serious fire on board the 
"Fram." At one time it was thought that the ship 
would be completely destroyed. After a hard fight 
the flames were extinguished. In August, 1900,  Jones 
Sound and Cardigan Strait were traversed. Winter 
quarters were established at latitude 76 deg. 48 min. 
north and 8 9  deg. west longitude. There was no lack 
of fresh meat, for the region abounded in reindeer. 
Polar wolves were brought back as specimens. The 

The main line which traverses the city from 
north to s outh is No. V. Another line, No. V I . ,  also 
p:!sses from north to south and somewhat parallel to 
the former, lying to the east of it. No. V I I .  branch 
[les in the northern part of the city, starting from 
the Palais Royal and making a turn to the east, and 
after passing the East Depot ends at the Place du 
Danube. The concession has only recently been ob­
tained for No. VIII., passing from the O p era toward 
the southwest ; i t  will cross the Seine twice and ends 
at Auteuil.  While No. II.  is  almost finished and a 
part of it may be put in operation in October o r  
November, N o .  I I I .  will n o t  be completed before 1 9 0 5 ; 
No. IV.,  which is just commencing, may be finished 
by 1 9 04; Nos. VI. and V I I .  in 19 05-19 07, and No. V I I I .  
i n  1908. When the whole is completed the ensemble 

The tunnel has about 
the same dimensions and 
section as on the exist­
ing Metropolitan, a n d 

PILLARS AND STATION FROM THE STREET. 

there are a number of large underground stations 
at the points of connection with the former and of 
the bifurcation of the new tunnels to be p ierced later, 
and here the width of the vaulting has been doubled 
from 23 feet to 46, which is a considerable width for 
an underground work. The whole of the tunnel is 

&:rATION PLATFORM, FOLLOWED BY REGULAR STR110Tl1BE. 

constructed in masonry 
vaulti n g, with the excep­
tion of the Rue de Rome 
station, where the Metro­
politan passes above the 
West Railroad tunnel. 

The overhead construc­
tion is formed of a series 
o f  trusses resting on cast 
iron columns of a taste­
ful design. This portion, 
1 . 2  miles long, passes 
along a strip of free 
ground in the center of 
the boulevards, with the 
w agon tracks passing on 
each side ; i t  i s  thus not 
close t o  the houses and 
does not interfere with 
t h e  circ.ulation. l' h e 
platform is from 16 to 20 
feet above the street 
level, and the pillars are 
spaced generally 2 2  feet 
apart. Each truss com­
prises the t w o m a i n 

following winter was more than ordinarily cold, the 
average temperature being 45 deg. below zero. Dur­
ing the spring and summer of 1901 and the early part 
of 1 9 0 2  sledge expeditions were made. On the 6th 
of August the "Fram" succeeded in breaking away 
from the ice and reached Godhaven on the 18th. Cape 
Farewell was left on the 28th for home. 

Capt. Sverdrup has rescued so much from the un­
known and made so many solid additions to science 
that his achievements, taken in conjunction with the 
aU-important part he took in the Nansen venture, en­
title him to high recognition as an intrepid explorer. 
He carefully mapped out the region of the coast of 
Ellesmereland, which has been practically unknown, 
a task rendered peculiarly difficult by reason of the 
number of fjords, reaches and mountainous eleva­
tions. To the north of Peary I sland a great island 
was discovered extending to about 80 deg. north ; but 
no other land was seen either to the north or west of 
this island. 

...... 
Dr. Redwood, a leading English chemist, is endeavor­

ing to secure some legislation to compel the general 
adoption of use of oil as fuel in the city of London. 
'With such action, he argues, the pall of fog under 
which the city frequently struggles would disappear 
entirely. The doctor says that the London fog is com­
posed almost entirely of the unconsumed particles of 
c arbon in the air emanating from the thousands of fac­
tory chimneys which are belching forth thick smoke 
for the greater part of the day. There i s  no soot from 
oil. 
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ELECTRIC CALL. 
A matter of considerable importance in a hotel, and 

one uimally dependent upon the memory of the clerk, 
is the calling of guests at desired hours. Negligence 
in this particular might put a traveler to serious in-

AUTOMATIC MACHIN.E FOR CALLING GUESTS IN 

HOTELS. 

convenience, such as the missing of an important train, 
with its attendant complications. No such unfortu­
nate circumstances can arise in a hotel equipped with 
the automatic electric call which is illustrated here­
with. This machine is under control of a clock, and 
will automatically ring a bell in the room of a guest 
at any time set. The diagram of the parts clearly 
shows the electrical connections and 
the operations of the machine. A s mall 
electric motor, A, serves to operate a 
cam, B, and the contact finger, C, 
through the medium of a train of gear­
ing which reduces their speed of rota­
tion. The finger, G, which is electrically 
connected to one element of the bat­
tery, D, rotates intermittently, and, con­
secutively, at intervals of a quarter of 

an hour, engages the contact points on 
the disk, E. These contact points are 
respectively connected to a series of 
pins, F, extending upward from the top 
of the casing. Adjacent to these pins 
are a series of terminals, G, connected 
respectively with the alarm bells in the 
various rooms. Any of these terminals, 
G, may be connected to any pin, F, by 
a plug and cord connection so as to 
sound the corresponding alarm as soon 
as the finger, G, engages the contact 
point which is connected to that pin.  

The motor, A, is  controlled by the 
clock at the top of the machine. The 
striking hammer of this clock is actu­
ated at every quarter hour to momenta­
rily depress the spring-yielding contaet 
p iece, H, against contact, H'. This com­
pletes the circuit of battery, D, through 
magnet, J, energizing the latter and 
causing it to attract armature, K, which 
is thus brought into electrical engage­
ment with contact post, L, a spring­
catch, M, serving to temporarily lock 
the armature, K, in this position. An 
electric current now flows from battery, 
D, through post, L, armature, K, to 
brush, N, of the motor, A, thence 
through brush, 0, back to the battery. 
The motor thus actuated operates the 
train of gearing which causes cam, B, 
to slowly rotate. The lever, R, which 
rests on the periphery of thiS cam, is 
rocked, causing the contact, S, to close 
on contact, S', and contact, T, to close 
on contact, T'. By this act magnet, V, 
is  energized, which draws back its ar­
mature, M, releasing the armature, K, 
and breaking the circuit through post, 
L. The motor, however, still continues 
to receive power through the contacts, 
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Sand S', until the cam, B, makes a h 'tlf turn, when 
the lever, R, rocks to its normal position and the cir­
cuit is  broken. The contact points along the periphery 
of disk, E, are forty-eight in number, one for every 
quarter hour, and the contact finger, G, is so geared 
acl to make 1-48 of a rotation while the cam, B, is 
making a half turn, so that but one contact point is 
en gaged at each operation of the motor. Now suppos­
ing a guest in room No. 10 desires to be called at 1: 30. 

Connection is made between the terminal for room 10 

and the contact pin marked 1: 30. At 1: 30 o'clock the 
finger, G, would have reached the contact piece marked 
1: 30, and a current would flow from battery, D, 
through finger, G, pin, F, and terminal, G, to the alarm 
bell in room 10 and thence back through wire, W, to 
the battery. Since the finger, G, is  rotated very slow­
ly, the alarm will continue to sound for a considerable 
length of time, which of course may be controlled by 
the gearing employed . The inventor of this machine 
is Mr. John Salmon, 240 West 23d Street, New York 
city. 

.' ... 
MODERN PILE DRIVERS. 

BY WALDON FAWCETT. 

A very marked advance has been made during the 
past few years in the construction of pile-driving ma­
chinery. The evolution which has resulted in the 
production o f  the modern automatic steam pile ham­
mer can scarcely be said to have been as rapid as that 
which has characterized development in certain other 
branches of the engineering field, but progress has been 
along lines no less revolutionary. It was inaugurated 
with the introduction of the main features of the old 
English Nasmyth hammer combined with an improved 
valve gear. Later a type of hammer m ade its appear­
ance in which the number of parts was greatly re­
duced and the valve actuated by steam ; but difficulty 
was found occaSionally with the steam-moved valve, 
and this style of hammer was gradually supplanted 
by the most modern types, which are designed to com­
bine effectiveness, strength, simplicity and positiveness 
of action. 

Some of the chief characteristics of the latest ap­
proved model in pile-driving machinery embrace a 
simple and positive valve gear ; a short steam passage 
and a quick and wide opening of exhaust, the latter 
enabling the avoidil'g of back pressure during the 
drop. In such a pile driver turned columns are pro­
vided connecting the cylinder and base and serving to 
guide the ram. The guide holes in the ram are bore(\ 

A MODERN AUTOMATIC STEAM PILE DRIVER. 

by the use of a "jig," and unfair strains on the piston 
rod are avoided. The piston is forged on its rod, and 
channel bars are attached on each side to enable the 

hammer to drive below the bottom of the leaders. 
In order to perform the best work, a pile driver 

must be regular and continuous in its action. The 
machines now in use are capable of driving any kind 

DIAGRAM OF CONNECTIONS IN THE ELECTRIC CALL 

of pile, hard or soft, straight or crooked, and any pile 
may be driven in the hardest kind of driving sand or 
hardpan without injury to the head of the pile. Indeed, 
in the case of piles of spruce, bass and pine, the timber 
most frequently used, they may be d riven without the 
use of bands. The operation of the modern steam ham­

mer is simple in the extreme. The hammer is raised 
in the leader&-this being the only duty of the engine 
aside from hoisting the pile-and is allowed to rest 

its full weight upon the pile. Steam 
is then turned on, and the hammer 
pounds automatically until the pile is 
driven to the required depth. 

The steam pile hammer of this type, 
which is used for foundations, dock,; 
and piers and other classes of heavy 
work, weighs almost 10,000 pounds, is 
12 feet in length, has a normal stroke 
of 42 inches and is fitted with striking 
parts weighing 5,000 pounds. The 
hammer most extensively used in rail­
road work weighs 6,500 pounds, has a 
stroke of 3 feet and striking parts 
weighing 3,000 pounds. There are va­
rious intermediate sizes, and the small­
est hammer of this general type has 
lately been provided especially for the 
purpose of driving fish-stakes for 
pound-nets along shore. This hammer 
weighs but 1,350 pounds, with a normal 
stroke of 2 feet and striking parts 
weighing 550 pounds. For the two 
largest size hammers engines of 40 and 
25 horse power, respectively, are re­
quired . 

Perhaps the severest exactions which 
have ever been imposed upon pile-driv­
ing machinery had to be met during 
the d riving of piles for the Chicago 
post office. In order to fulfill the re­
quirements of this governmental con­
tract, the piles had to be driven to a 
depth of 70 feet below the surface in 
very hard material. Naturally an enor­
mous number of blows had to be given 
-in some cases as m any as 1,800 to one 
pile-and the problem of preserving 
the pile heads became a grave one. A 
steel plate was found advantageous for 
purposes of protection, and when it was 
discovered that there was more or less 
dang0r from this plate slipping and in­
juring the workmen, a hood with a 
recess was designed to hold the plate, 
forming a safe protector for the pile. 

Although many advantages are 
claimed for the steam hammer over the 
old-fashioned drop hammers, the latter 
are still in use to a considerable extent, 
and the machines of this type have in-
numerable improvements over those in 

© 1902 SCIENTIFIC AMERICAN, INC.



220 

use a few yearB since. For one thing, the hammer is 
much longer for given weight than the older forms, 
thus avoiding the sidewise throw when the hammer 
strikes near one edge, and it i s  so guided that instead 
of striking di re.ctly on the pile it works on an inde­
pen dent piece of wood which is inserted in an iron 
socket, so that the stroke of the hammer falls on 
the intermediate block, which transmits its force to 
the pile. This intermediate piece of wood can be 
changed when it splits, and by its use the head of the 
pile is preserved . The drop hammers range in weight 
from 75 to 5 ,200 pounds. In most cases they are 
concave in the bottom, although flat hammers are 
sometimes provided. 

In the case of what is known as the "township" pile 
driver-a machine designed for use on small bri dges 
and other light driving and fitted with a drop ham­
mer weighing from 500 to 1 , 200 pound s-the hammer 
i s  usually raised by horse power, the smaller sizes 
being hoisted di rect, that is, without a purchase block, 
and the larger sizes having one end of the line 
fastened to a suitable post, driven into the ground, 
when the other end is passed through a tackle-block 
which is fastened to the main hoisting line and leads 
to the whiffletree direct. In some instances use is 
made of a winch which is bolted to the lad del". 
Tackle-blocks can also be used instead of sheaves at 
the top and bottom. 

The more powerful drop hammer outfits have usu­
ally of late years been used with friction engines. In 
an up-to-date equipment of this kind it is  customary 
to provide woodwork of Norway pine and a head block 
of Georgia pine, oak or maple. I n  connection with 
drop hammers there is now used extensively a pro­
tecting cap which displaces the familiar pile band and 
has the advantage over the l at-
ter in that no time is consumed 
in its removal and there is prac­
tically no danger of the break­
age of the device. 

Many contracting engineers 
predict that the steam hammer 
will ere long almost entirely dis­
place the drop hammer for pile­
driVing operations. While the 
stroke of the steam hammer IS 
limited, yet the frequency of the 
blows, together with the con-
stant weight of the machine on 
the pile, gives results that are 
surprising to persons whose ex-
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ring, 1,  is suspended by a quartz fiber, and above the 
ring is attached a small mirror, 2, so that readings 
may be taken by means of a lamp and telescope just 
as in an ordinary reflecting galvanometer. The sys­
tem is thus free to revolve between the parallel coils 
of wi re, 3 3', which are connected in series. The op­
posite and free terminals of 3 3' of the coils are ex­
tended to or connected with the vertical wi re, 4,  and 
the ground wi re, 5 .  

When the electric waves impinge on the antenna 
or vertical wire, 4 ,  they set up high-frequency oscil­
latory currents, and these passing through the coils, 
3 3', join a rapidly-alternating field between them ; 
these magnetic lines cut through the suspended ring, 
and currents are induced in it, and these have a tend­
ency to turn at right angles to the coils c reating the 
magnetic field ; and in following out this law of re­
pulsion the ring describes an arc equal to the oppos­
ing forces. This was the form of detector Prof. Fess­
enden employed in his tests prior to his work for the 
government. 

To bring this detector into a more p racticable form, 
so that a telephone receiver could be employed in­
stead of the reading telescope, the instrument is some­
what differently designed and constructed from that 
shown in Fig. 1, though the principle is the same. 

In this case the metal ring, 1, Fig. 2,  rests upon 
three inverted wedges, 2 2' and 3; 2 2' are of metal, 
but 3 is of carbon. One terminal of a non-inductive 
resistance, 4, is connected to the inverted metal wedges, 
2 2 ', and the opposite terminal is connected in series 
to a telephone receiver, 5 ,  and this in turn to the car­
bon wedge, 3. The electric wave system is formed by 
connecting the vertical wire to the metal wed ges and 
the earthed wire to the carbon wedge. With these 
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the form of heat ; although practically it is  so small 
as to be negligible ; this process of hystereSiS, it now 
appears, has the curious property of accentuating 
mightily every charge, however small, in oscillatory 
currents, set up in a resonator by the incoming elec­
tric waves. 

Now in order that the bundle of fine iron wires 
forming the core of his detector may be constantly fol­
lowing a cycle of increased and diminished magne­
tization or continued hysteresis, Marconi causes a 
horseshoe magnet, 7, to revolve before the pole of the 
core by clockwork, 8. The magnet should be revolved 
very slowly-at the rate of one revolution every two 
seconds ; the speed of course varying for the different 
qualities of iron employed ; and in thi s way a slow 
and constant change with successive reversals of the 
magnetization results. 

It might be supposed that the changes of polarity 
of the core would induce currents in the secondary 
coil of the detector which would be rendered audible 
by the slow motion of the magnet, and that if it were 
revolved at a high rate of speed better results woula 
be obtained . This, however, is diametrically the op­
posite of what takes place in practice. The writer had 
occasion to make some experiments with an inductor 
type of alternator. With a telephone receiver in 
series with one of the windings, it was noted that 
w h en the rotor was turned by hand the reversals of 
the current were not noticeable and articulate speech 
exceedingly clear ; but when the rotor was coupled 
to a gas engine and revolved rapidly a continuous 
hum in the receiver was apparent. These cases are 
identical. 

The great advantage of the magnetic detector, as 
Mr. Marconi has pointed out, lay in its self-restorative 

2. 

qualities, and that its resistance 
is practically the same at any 
moment, whereas in a cohereI' 
before and after tapping there 
is always a wide and variable 
resistivity affecting the working 
of the registering instruments. 
I t  is claimed for this new detec­
tor that it i s exceedin'gly sensi­
tive and more reliable than the 
,cohereI', the latter being especi­
ally desirable in connection with 
syntonic wireless telegraphy. 

While these points are ad­
vantageous, yet it would seem 
that the wide divergence between 
reSistivity and its reciprocal,  
which is necessary in a detector 
to enable a relay to be operated, 
is in the magnetic detector 
lacking, and the limit of its use­
fulness will be confined to the 
telephone as a receiver ; this may 
be of greater advantage than 
9therwise, since by means of the 
telephone wireless message'- may 

perience has been limited to 
drop-hammer pile d rivers. As 

an indication of the economy of 
time rendered possible by a 
steam hammer under certain 
conditions, it may be cited that 
recently, whi le contractors were 
driving piles for the L. & N. 
Railroad at Pensacola, Fla., 
fifty minutes' time was required 
to d rive with a drop hammer a 
pile 75 feet in length, there 
being utilized 1 2 0  blows from 
the top of 7 5-foot leaders. The 

Fig. 1 A.- Fessenden Detector (Elevation) .  Fig. 1 B.-Fessenden Detector (Plan ) .  Fig. 2. - Magnetic 
Detector. Fig. 3.-Marconi Magnetic Detector. Fig. 4.-Branly's Tripod Coherer. Fig. 5.- Castelli's 

be read more rapidly and at a 
greater distance than when the 
more cumbersome, costly and 
slower Mo rse register is used . Coherer. 

next pile, the same length and 
located but three feet from the one mentioned, was 
driven to the same depth by a steam hammer, which 
delivered the 130 blows required in ninety seconds. 

. � . . .. 

SOME NEW DETECTORS FOR WIRELESS TELEGRAPHY. 

BY A. FREDER-ICK COLLIN�. 

Invention, like all evolutionary progress, travels in 
cycles. Wireless telegraphy is no exception to this 
rule, as a review of the results achieved will show, for 
yesterday the workers were madly striving for syn­
tonic effects, wh ile to-day electric wave detectors are 
engaging their attention, and to-morrow-only to-mor­
row will reveal the popular thought. 

Of electric wave detectors there are two distinct 
types : ( 1 )  The familiar cohereI' in its many and 
varied forms ; and ( 2 )  devices which depend upon the 
increase and decrease of magnetic permeability by the 
impinging electric waves setting up oscillating cur­
rEnts in the resonator system. 

Mr. Marconi, Prof. Fessenden and others have taken 
up this latter type of detectors, since it offers not only 
a wide field for research, but it has been shown from 
theoretical considerations that in magnetic detectors 
as they are called, all the energy could be utilized, 
whereas in the cohereI' type only that portion of the 
energy could be utilized which is required to raise 
the potential to the critical point necessary to break 
down the maximum resistivity and the rest of the 
wave value i s therefore lost. 

To. Prof. Elihu Th omson is given the credit of hav ­
ing first proposed the general principle embodied in 
electric wave detectors of the magnetic type. In Fig. 
1 ,  A, the simplest arrangement is shown in outline 
representing an elevation, and in Fig. 1, B, a plan 01 
the magnetic detector is shown. In this form a silver 

arrangements completed an alternating current from 
the dynamo, 6, is switched through the ci rcuits ; this 
produces a continuous vibration of the diaphragm of 
the telephone receiver, but when the electric waves 
impinge on the vertical wi res the resistivity of the 
carbon wedge i s varied and any change in it is regis­
tered by the telephone. 

In Mr. Marconi's recent paper he describes a new 
form of detector which likewise depends upon a vary­
ing magnetic field produced by high-frequency oscilla­
tions transmitted from a distant point in the form of 
electric waves ; but the electrical feature which places 
the stamp of originality on this new detector is  the 
fact that it calls into action magnetic hystereSiS. 

In mechanical construction the Marconi detector is 
comparatively simple, consisting as it does of a layer 
of fine insulated copper wire, 1, Fig. 3, wound on a 
core, 2, made of thin iron wires ; a second layer of 
fine insulated wire, 3, is wound over the first, forming 
a secondary coil. The ends of the inner coil are con­
nected with the vertical wire, 4, and to the earth, 5. 
The terminals of the secondary coil are connected in 
series with a telephone receiver, 6, or other suitable 
receiving instrument. Up to this point it will be ob­
served that there is but little difference in Marconi's 
device and those heretofore described, and all of them 
are based on the researches of Prof. Joseph Henry, 
who produced with a single spark from the prime con­
ductor of a frictional machine an oscillatory current 
at a d istance of 30 feet, sufficient to magnetize steel 
needles. But in applying the principle of hystereSiS 
an entirely different aetector results. ana to under­
stand this process the better, let it be known that 
the ascending and descending curves described in 
magnetic tests of iron do n-ot coincide, and this being 
true it is self-evident !:lome work is done, and this takes 

Let this be as it may, experi­
mental research is still going on with the type of 
detector that first made wireless telegraphy possible 
-the cohereI'. 

Mr. Edouard Branly, of Paris, in his paper on 
"Variations of Conductivity," published in 1 9 00, 
showed for the first time the effect of electric sparks 
on powdered metal inclosed in an ebonite tube ; this 
tube he termed a radio-conductor, and was the first 
real cohereI' ; and now he has given the results of his 
further researches in the form of a new cohereI'. To 
a metal disk, 1 ,  are attached th ree metal rods, 2 2 '  2", 
Fig. 4, with their points resting on a second disk of 
poli shed steel, 3. The points of the rods are oxidized. 
The success of the Branly coherer depends entirely 
on the oxidation of the metal points and the polish 
of the steel disk. '1'he film of oxide may be preserved 
for a considerable length of time. Like Marconi, 
Branly has searched for a detector of stability greater 
than that offered by the ordinary cohereI', in which 
the multiplicity of , contacts gives rise to miniature 
trains of electric waves; in the Branly tripod form 
this is largely avoided. I t  requires a slight tapping 
to decohere it. 

The details of another new cohereI', designed by 
Signor Castelli and used in the Italian navy, and 
which is said to have been employed by Marconi in 
his recent transatlantic tests, h ave been made public. 
The Castelli cohereI' consists of a tube, 1 ,  Fig. 5 ,  hav­
ing its two terminal conductor plugs, 2 2', oppositely 
d isposed in the cohereI' tube and separated by two 
pockets, 3 3', the interior plug being made of iron, 
4. Into the pockets are inserted gl obules of mercury. 
The tube is self-restoring and in practice stands up 
well for regularity and rapidity. 

The recent development,; in wireless telegraph in· 
struments would not seem to indicate, the need 01 
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electric wire deteeton; of any greater sen!llbility than 
those already in use ; but a detector having a range of 
variability sufficient to operate a sensitive relay at 
ordinary distances from the transmitter with certain­
ty, and having the added quality of being self-restor­
mg, is a thing much to be prized. 

In this a new field is opened in wireless telegraphy, 
in which the favored one who invents it will be high­
ly rewarded. 

• · e ,  • 
THE MANUFACTURE OF TIN PLATE.-I. 

In the last two decades of the industrial development 
of the United States there have been some remarkable 
in stances of the creation of new industries within in­
c red ibly short periods of time, and among these perhaps 
t ile most striking is the birth and growth of tin-plate 
m aking. Less than a dozen years ago, the United 
States were dependent entirely upon the tin-plate 
makers of South Wales, England, for their supply of 
this invaluable commodity ; but under the stimulus of 
a protective tariff, several tin-plate works were laid 
down early in the nineties, and we entered upon the 
experiment of supplying our own markets with the 
home-made product.  The experiment was pre-eminent­
ly successful ; for by the use of improved machinery, 
and by the application of our own system o f  shop 
management, we have developed an absolutely new 
ind ustry to such proportions that to-day the supply is 
in excess of the demand. 

The manufacture of tin plate divides itself naturally 
into two main parts. First, the manufacture of the 
sheet-iron plate, and secondly, the tinning of the plates. 
The present article i s  devoted to the first of these pro­
cesses. 

For a description of this new American industry, we 
have chosen the Laughlin Works of the American Tin 
Plate Company, which are situated at Martin's Ferry, 
Ohio. These works are the latest and among the 
largest cf those controlled by this corporation, and 
they represent the most advanced practice i n  this 
country. 

Hot Rolling.-The raw material comes to the works 
in the shape of sheet bars, which are 8 i nches i n  width 
and vary from 1,4 to % of an inch in thickness, accord­
ing to the desired thickness of the finished plates. The 
steel is a soft Bessemer, carrying from 0.08 to 0.10 per 
cent of carbon . The bars are cut into lengths equal to 
the width of sheets desired-l,4 to % inch b eing al­
lowed for side scrap. W e  will follow, in explaining 
the process,  the execution of an order for size 2 0  by 
28 inches ; in rolling other sizes the figures differ pro­
portionately. The rolli"ng is always done across the 
bar, that is to say, the flow of the metal i s  in the 
cross direction to that which took place when the 
bar itself was being rolled at the steel mills, and all 
the rolling at the tin-plate mills is done in one and 
the same direction. The process of rolling i ",  as fol­
lows : The bars are heate d  in a furnace to a cherry 
red, and are then rolled singly, each being given five 
passes through the rolls, until they h ave increased to 
sheets" about 2 8  inches in length. These are then put 
in the sheet furnace in pairs and heated, and the pairs 
then given two or three passes through the rolls, until 
they are drawn down to about 5 6  inches in length, the 
width remaining about the same, or 2 0 1,4, inches. They 
are then taken over to the doubling shears, which are 
located conveniently to the rolls and the furnace, and 
doubled over, making four thicknesses. At the same 
time the ends are trimmed and the pack of four is re­
turned to the furnace, heated ,  and again d rawn out, 
this time to a length of about 5 4  inches. I t  should be 
mentioned that between each rolling, the plates, which 
have become more or less stuck together, are opened 
while they are hot, there being a tendency for the 
plates to weld together from pressure. This allows 
formation of oxide on the surface, which assists in 
preventing further sticking. The four-fold 54-inch 
plates are then put under the doubling shears, doubled 
again, and the ends trimmed. The pack of eight 
Rheets is now put back in the same furnace and given 
its fourth rolling, under which it i s  drawn out to the 
fini shed standard length of 5 6  inches. The packs are 
then piled on the floor ready for the shears. An eight­
hour shift will turn out from 5 , 5 0 0  pounds to 7,000 
ponnds,  ·according to the gage of the plate that i s  being 
r �llled.  This forms the completion o f  the hot-rolling 
!J rocess. 

Shearing.-The plates are then carried to the squar­
in g shears, where each pack of eight is cut through 
the center, and the two halves are placed with their 
cut edges against a gage and sheared to the desired 
length of 28 i nches, the edges being also squared up 
against a gage set at 90 degrees from the shears. The 
result is sixteen 2 0  x 28 perfectly square black plates. 

Opening and Black Pickling.-The packs of eight 
sheets as they come from the shears are passed on to 
long b enches i n  front of which stand the openers, as 
the hands are called whose duty it i s  to open the 
sheets, which h ave become somewhat stuck together 
under the p rocess of rolling and shearing. The open­
ers have stout leather half-gloves on their hands and, 
standing the plates on edge, by a deft movement of the 
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hand, they quickly strip the plates one Hom the other. 
From this time on, each plate is handled separately 
throughout the whole process, and to this fact is to be 
attributed a great deal of the expense of its manu­
facture. As they are opened, the sheets are piled on 
carriers and taken to the black picklers, where they 
are treated in a bath of hot sulphuric acid to remove 
all scale and oxide from the surface ; for to secure a 
perfect coating of tin plate it is necessary to h ave an 
absolutely clean surface. The pickler consists of a 
large hollow vertical shaft, which carries at its top 
three horizontal arms. From each arm i s  hung by 
chains a crate for holding the black plates during the 
pickling process.  The central shaft is provided with 
piston rings, and moves in a steam cylinder that i s  
bolted to t h e  floor of t h e  building. By means of a 
trip valve, the operator is able to give the shaft, with 
its burden of black plate, a vertical oscillating move­
ment. After a load of plates has been placed in one of 
the crates, it is picked up, swung around and lo wered 
into a bath of hot sulphuric acid, where by the vertical 
movement of the crate it is thoroughly agitated, and 
the acid given a chance to act on every portion of the 
plates. After from four to ten minutes of this wash­
ing, according to the condition of the plates, the 
crate is lifted from the aci d vat, swung around, and 
lowered into the "swill" or fresh-water vat, into which 
a constant stream of water i s  kept flowing. In the 
meantime another crate has been loaded and swung 
into the pickle vat, thus giVing a continuous operation. 

Annealing.-The pickled plates are then taken from 
the fresh-water vat, removed from the crates, and 
packed i n  the annealing stands.  The latter, as shown 
in one of our accompanying engravings, consist of a 
lower tray and an upper cover or box. The wet plates 
are piled on the stand, the heavy cast or wrought iron 
box is then lowered over them, and sand is carefully 
packed in between the edges of the tray and the bot­
tom of the covering box to exclude all ai r.  The an­
nealing stand with its load of plates is then picked up 
by a huge, counterb alanced,  gooseneck, charging crane, 
and run into the furnace in the manner shown in our 
illustration. Under the old system of handling these 
heavy annealing stands, it was customary to use a 
heavy wrought-iron, hand-operated truck, which re­
quired several men to work it ; but by means of the in­
genious counterbalanced crane herewith shown, one 
man is able to swing the crane and its load ,  and direct 
it. into the proper position in the furnace. The black 
plates are piled up in the annealing stands to a height 
of from 20 to 48 inches. They are subjected in the 
annealing furnace for from twelve to eighteen hours 
to a temperature of 1 , 5 0 0  degrees. The annealing is 
one of the most particular steps in the manufacture of 
tin plate, since overheating would make the plates 
stick, and i f  they are underheated the plates would not 
be thoroughly cleared and softened . The effect of the 
annealing is to soften the plates and to take out the 
uneven strains which have been produced during the 
rolling, and also to remove all stains from the plates. 
As the latter enter the furnace thoroughly wet, the 
moisture is converted into steam and they are sub­
jected to a very effective steam bath, Which serves to 
remove the acid and other stains from the plates, and 
give them the desired clear, white appearance. After 
the plates are removed, they are allowed to stand unti l 
they are cold. 

Cold Rolling.-When they are cold . the plates are car­
ried i n  the stands to the cold rolls, where they are 
passed singly into the rolls. The object of this rolling 
is to close the pores and give a smooth, hard surface to 
the plates. Each plate is given two or three passes, 
which is usually sufficient to produce the desired fin­
ish. Since the cold rolling has the effect of stiffening 
the plate, another anneal ing becomes necessary. For 
this purpose t hey are packed i n  the same way as for 
the first annealing, with the exception that in this case 
the plates enter the furnace perfectly dry. The tem­
verature, moreover, is lower, 1 ,200 as against 1 ,500 de­
grees, and the plates are not kept in the furnace for 
over six or eight hours. 

White Pickling.-As soon as the plates have been re­
moved and cooled, they are treated to what i s  known as 
white pickling, which is similar to the black pickling 
except the acid solution i s  weaker. The white pickling 
i s  necessary for the removal of the small amount of 
oxide which has accumulated during the annealing 
and cold rolling. After the white pickling great care 
i s  taken to protect the plates from the action of the 
atmosphere, for it i s  important to preserve the clear 
white surface which is produced by the pickling until 
the plates have entered the tinning pot. Hence, the in­
stant they are taken from the white pickling vats, the 
plates are loaded into wheeled tanks, known as water­
boshes, and in these are taken to the tinning house, a 
description of which will be given in a later issue. 

. 1 .  I • 
The only musk ox in captivity in this country died 

recently at the New York Zoological Gardens. There 
is only one other musk ox in captivity, and that One 
is  to be found in the Zoological Gardens of Hamburg, 
Germany. 
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Soft Coal for Domestic Use. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have just read your article relative to the use of 
soft coal, in your last issue. It sounds odd to those 
who live where we use soft coal for all purposes, to be 
told that we cannot depend on banking fires to keep 
over night. We find no trouble ; all that i s  needed is 
a l arge piece of coal and a door a little ajar. I n  the 
morning knock apart the chunk and your fire freshen d  
up.  T h e  large piece is preferable b u t  n o t  absolutely 
necessary, for plenty of small coal can be treated in 
the same way. I f  your people will put in good down­
draft furnaces for soft coal, they can burn so much 
of the smoke as to h ave very little if any trouble from 
soot. H .  C .  HAMMOND. 

Olathe, Kans.,  September 22,  1 9 0 2. 
• • • •  

Soft C o al fo r DOlne .. tic Use. 

To the Editor of the SCIENTIFIC Al\'a;RICAN : 

I notice that in the SCIENTIFIC A "lElUCAN of the 20th 
instant you s ay on page 1 8 2 : "Owing to the rapidity 
or combustion of bituminous coaL it will not be pos­
sible to bank up the furnace for the night and leave it 
with the certainty that there will  be a live fire remain­
ing in the morning." 

I have had nineteen years' experience in the exclus­
ive use of soft coal for domestic purposes, and for 
about thirteen years my home has been heated with a 
hot-air furnace in which soft coal has been used almost 
excl usively. My experience is that there is no more 
difficulty in keeping a fire over night with bituminous 
coal than with anthracite. I n deed, I have several 
times kept a fi re for forty-eight hours in my furnace 
without any attention whatever. I f  the lower and 
upper drafts are both left a little open, and there 15 
a good body of coal, and especially if  a pretty brisk 
fire is well covered with fine coal, a furnace fire will 
keep as long with bituminous coal as with anthraeitfl. 

I have also kept a fire for weeks at a time in an open 
grate with bituminous coal, simply taking care to ha, e 
a good fire at bedtime and cover it with fine coal or 
ashes, preferably the latter. It will not go out for 
twelve hours, and at the end of that t i me it may be 
raked down and broken up on the top, and i t  will 
soon give you a cheerful blaze. The same stoves that 
are used for anthracite coal can be used for bitumin­
ous. O f  course in this country the soft coal is so very 
much cheaper than the anthraeite that the latter is a 
rarely used luxury. This section of the State of West 
Virginia can also furnish a cannel coal almost equal 
to the best imported, if  not, indeed, quite equal to it. 

J.  O .  'T'nn�l PHo :\ .  
Sec. West Virginia Farm Review. 

Charleston, September 23, 1902.  

T h e  Trial of Spencer'" A i rship. 

Stanley Spencer i s  the latest foreign aspirant to 
aeronautical honors. On September 20 he traveled 
nearly 30 miles over London in an airship of his own 
construction. He seems to have had a rather harll 
time of it during his flight, for he was in constant 
danger of an explosion of the balloon and of ignition 
of the hydrogen gas by the motor. He states that 
his machine could be easily controlled. As he sped 
over London the inventor dropped balls . Spencer's 
airship i s  said to differ from Santos-Dumont's in b eing 
constructed on the Hiram Maxim system. The ma­
chine is pulled alang instead of being propelled from 
the rear. The framework is of bamboo, the parts 
being lashed and bolted together. The total weight 
of the contrivance is less than 300 pounds, of which 
125 pounds fall on the frame. The driving power is 
furnished by a Simms petrol-motor of 3 5  horse power. 
The gasbag is 7 5  feet in lengtl'l. During his fiight 
over London, Spencer attained a speed of 7% miles an 
hour. 

. '  . . . 
Th e Passing of tile F i re Eng:ille.  

At a convention of the International Association of 
Fire Chiefs, held in New York dty, the Chief of the 
Ba ltimore Fire Department read a paper on the fire 
departments of the future in large cities. The paper 
started a discussion on the merits of mobile fire en­
gines as compared with stationary pumping plants, 
stand pipes, and sprinkler systems. The Chief of the 
Chicago Fire Department declared that ninety-two 
steam engines in Chicago could be dispensed with if 
twelve pumping stations were at hand. A representa­
tive from Boston gave it  as his opinion that the clang 
of the engine through the cities' streets will soon be 
as out of date as the old vamp brake pump. 

• • • 
Cb u Jlapata Volcano Active. 

A dispatch from Lima, Peru, states that Mont Chul· 
lapata, 1 8  miles from Celendin, has been vomiting 
volcanic dust and smoke for the last fortnight. Sev­
eral earthquakes h ave been felt around the mountain, 
and great chasms are said to have been opened in its 
sides. 
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THE MANUF ACTURE O F  THE NEW FIREPROOF 
M ATERIAL URALITE. 

BY THE LONDON CORRESPON DEN T OF THE SCIENTIFIC AMERICAN. 

Some interesting experiments have been carried out 
in England with a new fireproof material called "Ura­
lite." I t  originated i n  Russia, being the invention of 
Col. Ichenetsky, o f  the Russian artillery, and takes 
its name from the Ural Mountains, where a large 
quantity of asbestos, which constitutes the funda­
mental component of uralite, is obtained. It has proved 
a highly efficacious fire-resisting material, capable of 
withstanding a much greater degree of heat, without 
exhibiting any apparent effect, than any fireproof ma­
terial at present on the market. Coupled with this 
fact it is extremely light, is of great strength, is 
durable, and is manufactured in sheets of varying 
sizes and thickness, thus rendering it a first-class 
material for building purposes. Another recommenda­
tion i n  its favor is its extreme lightness. 

Although asbestos enters largely in the composition 
of uralite, it i s  by no means the only important sub­
stance incorporated in its manufacture, since asbestos 
in its pure form, although it will resist high degrees 
of heat, is liable to disi ntegrate under the influence 
of excessive temperature, and this peculiarity to a 
great extent nullifies its utility. 

The asbestos in its raw state is thoroughly cleansed, 
so as to free it entirely from sand and other impurities 
of a similar natu re. I t  may be mentioned incidentally 
that both the Russian and Canadian products are em­
ployed, though the former is preferable owing to the 
greater strength of the fibers. After cleaning, the 
asbestos i s  passed between rollers fitted with short, 
sharp projecting pegs which tear the fibers o f  the 

Scientific AInerican 
used ; if  gray, the whiting is toned down with a quan­
tity of carbon black ; and if the article is to be red 
in hue, red oxide is added to the whiting. The latter 
material is  first beaten into a stiff cream, by throw· 
ing the dry material with a quantity of water into a 
mixer. When the proper consist· 
ency has been obtained, the cream 
is passed through a sieve, by which 
means all foreign objects such as 
pieces of wood and so forth which 
may have been incorporated in the 
mixture are removed. From the 
mixer the whiting is p assed into a 
large hollander containing the as­
bestos, and the two components 
are beaten up into an emulsion and 
thoroughly mixed. The mixing i s  
accomplished by means o f  revolv­
ing screws and propellers. In this 
machine again care is observed to 
p revent the rotating blades tearing 
the fibers of the asbestos. 
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tainin� the chemical solution in which the roller ro­
tates. The colloidal silica i s  a composition of solu­
tions of water glass and sodium bicarbonate. In this 
manner the uralite can be built up to any desired 
thickness, and when the latter has been attained a 

From the hollander the emulsion 
issues into a stuff chest, where the 
mixing i s  continued to prevent the 

AFTER THE FIRE. WOOD PLATFORM DESTROYED, URALITE PLATFORM 
INTACT. 

settling of heavier material, and thence passes into 
another mixer, where the mixture is mixed with 
� quantity o f  water in the proportion of one of the 
l atter to three of the former. It  is thoroughly beaten 
into a pulp by revolving blades, the process being 
£'omewhat similar to the manufacture of pulp for 
paper. 

From the mixer the pulp flows into a trough and 
thence passes into what i s  called the millboard ma-

chine. A roller revolves in 
this trough and drives the 
pulp over a sheet of rubber 
onto another large revolv­
ing roller covered with 
gauze. As this roller ro­
tates it becomes covered 
with a sheet of pulp, the 
thickness of which is gaged 
by a regulating rubber-cov­
ered roller pressing against 
the gage roller. The usual 
thickness, however, is 1-50 
inch.  As the pulp p asses 
over the latter roller, the 
water drains through the 
gauze and i s  carried away 
to a tank to be used again. 

knife is automatically brought into service and cuts 
through the sheet, which is removed to an endless 
belt, and i s  thus conveyed to a cutting table, where it 
i s  divided into conveniently sized sheets measuring 
about 6 feet 2 inches by 3 feet 1 inch. 

FIREPROOF HUT, CONSTRUCTED THROUGHOUT OF URALITE. 

By passing between these 
two rollers the mixture is 
converted into a soft, damp 
sheeting of pressed pulp, 
and as it passes from the 
rollers it is  carried upon an 
endless felt blanket, and up­
on this i s  conveyed over a 
number of rollers which 
d rive out any water present 
in the substance and finally 
deliver it  onto a large col­
lecting roller at the end of 

Of cou rse, during all these operations the material 
i s  tolerably damp, but at the same time it can be 
handled and cut without danger of tearing. The sheets 
after being cut up into sizes are stacked into a pile 
with a wire mat and an iron plate alternately i nter­
posed between each sheet of uralite, to prevent a sheet 
coming i nto contact with its neighbor. The pile is 
built to a height of about 3 feet 6 inches and is then 
transferred intact to a hydraulic press, and subjected 
to a gradually increasing pressure until the maxi­
mum of some 200 pounds per square inch is attained. 
This abnormal pressure i s  maintained for about 90 
minutes, after which the pile is allowed to stand for 
2 4  hours to harden. At the end of this period they are 
taken in hand once more for the next operation-stov­
ing. Each sheet is now placed vertically with a thick 
skeleton wire frame between to protect it from its 
neighbor. The stoves are of huge size, ranged i n  three 
tiers, and the sheets are placed therein mounted on 
trucks. Heating i s  achieved by means of producCl" 
gas. The stoving operation is a very protracted one, 
since drying has to be accomplished very slowly. The 
trucks containing the. sheets are inserted at the cooler 
end of the uppermost tier, where the temperature is 
20 deg. C., and gradually removed along toward the 
hotter end, where the thermometer stands at 7 5  deg. C. 
The thick skeleton frames between each sheet of ural­
ite permit the moisture as it is evaporated from the 
sheets to pass away. When the hi ghest heat in the 
top tier has been reached-the process occupies 24 
hours-the sheets are transferred to the second tier 
at the cooler end, where the temperature i s  3 5  deg. C. ,  
and gradually working in the same way as before 
toward the hotter end-1 2 0  deg. C.--an operation also 
l asting 24 hours. The second stoving accomplished, 
the sheets are transferred to the cooler end of the 
lowest tier in a temperature of 100 deg. C.  and gradu­
ally removed along once more toward the hottest end, 
where the temperature is  250 deg. C .-a process involv­
ing " another 24 hours. Complete stoving therefore oc­
cupies no Jess than 72 hours. 

material to pieces during its passage between the roll­
ers. As the disintegrated asbestos issues from the 
machine a blast of air plays upon it, and the d isin­
tegrated fibers are carried into a trunk to the under­
side of which hoppers are fitted .  The l i ght separated 
fibers are blown a considerable distance by the air 
into the trunk and fall into the bins farthest away 
from the machine, while the heavier matted pieces fall 
into the hoppers nearest the separating machine, and 
are once more passed through the rollers. 

The fin ely-separated fibers i n  the other bins are 
thrown into another mill containing whiting in the 
proportioL of 1 to 6 .  I n  this machine the fibers of 
the asbestos are still further separated, but at the 
same time extreme care has to be taken to prevent 
i t s  being reduced to powder, this being obviated by 
the addition of the whiting. The length of the treat­
ment of the material in this mill varies with its con­
di tion, ihe finer grades from the previous machine 
only wanting a few minutes' treatment, while the 
coarser grades require longer manipulation. 

From thL, second mill it is conveyed to a Krupp dis­
integrator, while the fibers are loosened pretty thor­
oughly, though not absolutely, and the air blast i s  
once more r equisitioned in connection with this pro­
cess. As in the first instance, the air blast carries 
the lighter portion of the material and deposits it in 
the most remote hoppers, while the heavier masses 
fall into the bins nearest the machine. 

Now that the asbestos h as been thoroughly disinte­
grated, the manufacture proper of the u ralite com­
mences, and this is the parting of the ways. The 
material i s  made in different colors, and upon its 
arrival in the mixing room, although the process of 
manufacture is largely the same, different materials 
have to be employed to supply the desired color to 
the article. If white uralite is required, whiting is 

the machine. The uralite sheeting on the collector 
roller is practically a veneer, being only 1-50 inch in 
thickness, and the material is now built up to the 
desired thickness by superposing the sheets and 
cementing them firmly together so as to form one 
homogeneous whole. When the uralite i s  collected 
on the collector roller the substance i s  brought into 
contact with a felt-covered roller steeped with a solu­
tion of colloidal silica, gathered from a trough con-

After stoving, uralite i s  subjected to further chemi­
cal treatmen t to insure st.ability. The truck of sheets 
just a s  it emanates from the stoves i s  lowered into a 

UBALIrE DOOBS OF RUT,  RESISTED FOR 1�2 HOURS A TEMPERATURE OF 2276 DEG. F. , PASSING 

NO FLAME. 
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tank filled with sodium silicate, and remains immersed 
therein for two hours. The sodium silicate for this 
purpose i s  supplied as solid glass, containing about 
70 per cent of silica, and i s  thus practically insoluble 
in cold water, but when the substance i s  digested at 
6 0  pountls in a boiler, it dissolves in a few hours. 
When the uralite has become 
thoroughly impregnated with 
the sodium silicate, it is per­
mitted to stand for a time to 
enable the superfluous solution 
to drain away. This accom­
pli shed, the sheets are once 
more stoved for 36 hours i n  a 
low temperature, and then re­
dipped in another solution of 
bicarbonate of soda for 2 4  
hours, which bath decomposes 
the silicate of soda. The ural­
ite is then washed for two 
hours in another tank and 
once m o l'  e stoved .  TheEe 
chemical impregnation pro­
cesses exercise a powerful 
hardening effect upon the sub­
stance, but to insure absolute 
stability the sheets are again 
steeped in the baths of silicate 
and bicarbonate of soda re­
s pectively, washed and stoved .  
T h e  sheets a r e  then finally 
immersed in a solution of cal­
cium chloride to remove the 
remaining traces of the soda. 
It is desirable that this latter 
chemical should be entirely 
removed, since if  i t  be allowed 
to remain a white efflorescence 
appears on the surface of 
the material, which though 
not deleterious to the ma-
t e l' i a I is  u n s i g h t I y, 
although i t  will disappear 
after a short exposure of 
the uralite to the weather. 
This p rotracted chemical 
treatment of the uralite 
converts it into a solid, 
homogeneous mass, which 
cannot laminate, has n o  
planes of cleavage, and i s  
fi re-resisting to t h e  high-
est degree. 
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th i s  material i s  employed from $ 5 . 2 5  to $ 1 . 9 0 .  It is 
being adopted on the overhead railroad of Liverpool ; 
in the Soudan for roofing purposes ; and also by the 
Russian Admiralty. 

The refractory propertie s  of this new sub stance are 
vividly d emonstrated in the accompanying illustrations. 

THE MOTOR AND THE SLIDING WEIGHT. 

STEVENS' AIRSHIP. 
The number of aeronauts who are attacking the 

problem of aerial navigation by means of dirigible 
airships has been increased by the advent of Leo 
Stevens. Manhattan Beach has recently been the 
scene of two a scents made by him in a flying machine 

of his own design. It cannot 
be said that much has been 
achieved .  Despite the invent· 
or's indomitable confidence in 
his contrivance the tests thus 
far made have not been satis­
factory. At no time was a free 
ascent made. I n  both the 
trials made the airship was 
held captive by a stout rope, 
and was not allowed to rise 
more than 1 5 0  feet above the 
ground. 

The construction of Stevens' 
flying machine, although sub· 
stantially following the lines 
laid down by previous aero­
nauts, nevertheless presents 
novel m i n  0 r features that 
should prove of interest to in­
vestigators in the same field. 
The gas· bag i s  inclosed in an 
outer envelope, of the usual 
cigar shape, with ogival ends. 
The space between the gas-bag 
and outer envelope is filled 
with air by means of a blower 
driven from the motor. Dur­
ing the airship's flight the air 
is  allowed to pass down again 
through the flexible tube by 
which the space was filled, to 

the motor, in order that 
it may cool the cylinders, 
the air being d riven down 
through the tube by the 
expansion of the interi or 
gas-bag. 

At each side of the gas­
bag envelope a canvas­
covered frame i s  mounted 
to sw ing in a vertical di­
rection. The lateral sur­
faces thus formed act to­
g'

etner as a parachute. As 
the machine rises it  is ob­
vious that they wi ll hang 
down from the envelope 
and will in no way retard 
either the ascent or back­
ward and forward flight. 
When t h e  airship de­
scends the parachute sur­
faces will spread by rea­
son of the air's resistance, 
and will thus retard the 
velocity o f  the descent. 

The most n o t  i c e  a b I e 
feature of uralite is the 
facility with which it may 
be handled and adapted to 
other materials as a p ro· 
tection against fire. I t  
c a n  be glued and nailed 
without any fear of its 
splitting during the latter 
process. I t  i s  specially 
available for paneling or 
other s imilar purposes, 
and can be grained or 
otherwise treated precise· 
ly as if it were wood. It 
does not swell or shrink 
under fluctuating climatic 
conditions, i s  waterproof, 
and is a complete electric 
insulator. The remark­
able immunity of the ma­
terial f r o  m c l i m  a t i c  
changes may be gathered 
from the fact that a piece 
of the substance may be 
plunged into boiling water 
a n d  t h e  n immed iately 
steeped into frozen mer­
cury without showing any 
shrinking, disintegration 
or other change, physical 
or chemical. It is capable 
o f  withstanding a great 
strain--1 8 tons per square 
inch i n  comparison with 
Portland cement, which is 
only capable o f  supporting 
9 tons--so that it is  aD 
ideal material for floor· 
ings and ceilings. Its cost 
is very low--7 cents per 
square foot. 

THE SECOND ASCENT OF STEVENS' AIRSHIP AT MANHATTAN BEACH. 

The n e t  surrounding 
the outer envelope i s  se­
cured by cords to the up­
per member of a rectangu­
lar steel frame by which 
the motor, p ropeller, rud­
der and ballast are sup­
ported.  From our illus­
tration it  will be seen that 
the motor is placed ap­
p roximately in the middle 
o f  the frame, and that the 
aeronaut takes u p  his po­
sition immediately behind 
it. 

A p ractical proof of 
faith in the fi re-resisting 
capabilities of uralite is 
attested by the fact that 
in London the fire insur­
ance companies have de­
creased their rates where GENERAL VIEW OF THE FRAMEWORK. 

The propeller is mounted 
at the bow ; the rudder at 
the stern. I t  therefore 
follows that the flying ma­
chine is not driven from 
the rear, but is  rather 
d rawn along. Tiller ropes 
lead from the rudder to 
the aeronaut's seat. 

Along the bottom of the 
rectangular frame a rai l 
extends upon which a 
weight i s arranged t 0 
slide. It is the purpose 
o f  thi s weight to keep the 
flying machine in proper 
longitudinal trim and to 
permit the aeronaut to 
change the direction of 
his flight verti cally. A 
somewhat s imilar princi­
ple was employed by Von 
Zeppelin in his colossal 
airship .  By moving the 
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weight to the bow the longitudinal axis of the airship 
will be inclined downwardly ; by moving the weight 
to the stern the axis will be inclined in the opposite 
direction. 

The envelope containing the gas-bag i n  this airship 
i s  8 6  feet long and 22 feet in diameter, and has a 
capacity of 22,000 cubic feet of gas. The motor is of 7 lj2 
horse power. The two blades comprising the propeller 
have a total length of 1 6  feet and are 4 feet wide. 
The rudder is 7 feet high and 5 feet wide. Mr. Stevens 
estimates the lifting power of the balloon at 1,400 
pounds.  The weight of the machinery is about 700 
pounds. 

In the last experiment made the failure of the a.ir­
ship to fiy was attributed to the defective operation 
of a clutch. A more pertinent reason can be found 
in the inadequate power of the motor. Seven and one­
half horse power is hardly sufficient to drive a fiying 
machine of such dimensions. I f  the lifting power of 
the balloon is 1,400 pounds, and the total weight of 
the driving machinery is but 700, there seems no 
reason why a heavier and more powerful motor cannot 
be used. 

The detailed illustrations which we present here­
with picture the mechanical features clearly. The 
sliding weight previously referred to i s  the cylindrical 
object, pointed at either end, which figures in one of 
our illustrations. The fuel tank is secured to the top 
member of the rectangular frame. 

• • • • • 
The N e w  Comet. 

BY PROF. WILLiAM M. BROOKS, D.se. ,  F . R . A . S .  

Come t ;S 1 9 0 2, discovered by Mr. Perrine at the 
Lick Observatory on September 1, has been under ob­
servation at this observatory whenever conditions per­
mitted. 

For a few nights past the bright moonlight h as 
effectually drowned out the light of the comet. This, 
however, -was partially due to thick haze in connection 
with the moonlight. When the air was clear the 
comet could be seen in the ten-inch equatorial in the 
presence of a moon a day o r  two past the first quarter. 
When discovered the comet was o f  the ninth magni­
tude, but at my last observation it was much brighter 
than at discovery. 

The comet' s position at discovery was right ascen­
sion 3 h.  1 7  m. 49 s. ; declination north 3 4  deg. 3 9  min. 
It was in the constellation Perseus, and about five 
degrees southeast of the star Algol, near which star 
it passed a few days later. The daily motion of the 
comet was about half a degree in a northwesterly di­
rection. 

The appearance of the comet was as follows : 
Slightly elongated head, tolerably well defined, nucleus, 
with a tail less than half a degree long. 

The following parabolic elements have been com-
puted by the discoverer :  

Time o f  perihelion, November 23, 1902.  
Perihelion minus node,  153 deg.  25 min. 
Longitude of node, 49 deg. 5 6  min. 
Inclination, 156 deg. 5 4  min. 
Perihelion distance, 9 .604.  
The comet is slowly increasing in brightness and on 

October 5 it is computed to be twenty-seven times 
brighter than when discovered .  From that time on 
the comet's light will slowly decrease, and at the time 
o f  perihelion it will be seventeen times brighter than 
at discovery. 

On October 5,  when the comet i s  at its greatest 
bri lliancy, it will be in splendid position for observa­
tion, being about five degrees north of the star Alpha 
Cygni, and nearly pointed at by the upright beam in 
the cross of Cygnus. 

The following ephemeris will show th� path of the 
comet from that time to perihelion : 

R. A. Decl. North. 
October 5-20 hours 5 6  min. + 5 0  deg. 2 0  min. 
October 2 2-17 hours 43 min. 3 deg. 53 min. 

R. A. Decl. South. 
November 8-1 6 hours 5 7  min. - 11 deg. 0 0  min. 
November 23-16 hours 1 3  min. 18 deg. 13 min. 
It will be seen that after October 5 the comet moves 

rapidly in aasouthwesterly course. On October 22 i t  is in 
the constellation Serpentarius near the right shoulder. 
On November 8 i t  i s  on the right knee of the same 
figure, having passed south of the celestial equator 
early in the month. On November 23, when the comet 
is in perihelion, it is in Scorpio and about eight de­
grees north of Antares. 

Smith Observatory, Geneva, N. Y., September 19, 
1902.  

• • • • • 

The new armored cruiser "Drake" recently steamed 
24 knots an hour, which places her foremost among 
the swift cruisers of the navy of Great Britain. The 
"Drake" was launched at Pembroke in March of last 
year. Her displacement is 14,000 tons, her length 500 
feet. Her 'trmament consists of two 9 . 2-inch and' 
twelve 6-inch· guns, with the usual subsidiary weapons. 
The "Drake" is one of the "armored 'Powerful' '' 
cruisers and was originally designed to steam 23 
knots. 
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New StealD A u tolDoblle Records. 

On September 24 the mile and five-mile records for 
steam vehicles were broken, by Mr. Charles Cannon, 
in the rather peculiar steam racer which he de­
signed himself. The former records were held by 
Cannon. The new mile record of 1 minute 6� sec­
onds, which he made was covered at Narragansett 
under conditions wholly out of keeping with those 
required for record-breaking attempts. 

Alexander Winton in his "Bullet" also competed, 
but the high winds proved too much for his car. 
Winton covered 6 miles in 6 minutes 3 9  3-5 seconds, 
making 5 miles in 5 minutes 3 0  2-5 seconds. His · 
fastest single mile was made in 1 minute 5 3-5 sec­
onds. 

Cannon's ' new record for 5 miles, made on the same 
occasion, is 6 minutes and 5 seconds. Cannon's for­
mer record was 6 minutes 43 1-5 seconds. How swift 
was the pace at Narragansett may be gathered from 
the fact that the slowest of Winton 's first 5 miles was 
faster than any time made by Fournier last year. 
He covered the first mile in 1 minute 6lh seconds ; the 
second in 1 minute 5 %  seconds ; the third in 1 
minute 6 lh  seconds ; the fourth in 1 minute 6� sec­
onds ; and the fifth, the fastest, in 1 minute 5 3-5 
seconds. Cannon's time by miles in his 5-mile record 
was 1 minute 12lh seconds, 2 minutes 26%, seconds, 
3 minutes 41 lh seconds, 4 minutes 5 4 . seconds and 6 
minutes and 5 seconds. His time by quarters in the 
mile record was 0 : 1 6 lh ,  0 : 33,  0 : 4 9 lh ,  1 : 05 � .  

. .  The GovernlDent's Scie ntific Boarding House. 

Dr. H. W. Wiley, Chief of the Division of Chemistry 
of the Department of Agriculture, will open in the 
autumn, under the authority of Congress, a kind of 
laboratory boarding house for the purpose of testing 
the effect of various preservatives, coloring matters, 
and food admixtures upon normal, healthy persons, 
The young men in the scientific bureaus of the Agri­
cultural Department will be drawn upon first, and 
after them the resident college students of the city of 
Washington. Dr.  Wiley intends to ascertain the rela­
tive harmfulness of various substances as a part of 
th e movement toward pure food legislation. The ef­
fect of borax on foods has not been quite definitely 
determined.  The German government contends that 
our borax-treated meats are harmful, although its 
own medical authorities oppose that view. Dr. Wiley 
contends that the small amount of boric acid used in 
curing meat is not harmful. His experiments will 
either SUbstantiate or refute that belief. Each 
boarder is to keep a diary and record o f  all facts 
concerning himself. He is to eat only what i s  set 
before him, and, in accordance with Scriptural in­
junction, is to ask no questions, for the sake of his 
conscience, if not of his stomach . Every boarder will 
be weighed upon rising i n  the morning. His tem­
perature will be taken. A careful account of the 
water consumed and of the food e aten will be kept. 
Since it would be difficult even for a hardened boarder 
to e at "doctored" food continuously, a " relaxation" 
diet of thoroughly pure food will be served half the 
time. 

• I e  • •  
The Curreut Su pplelDeut. 

Archreological matters have received unusual prom­
inence in me cll rrent SUPPLEMENT, No. 1 3 9 6 .  Had­
rian's Villa at Tivoli is made the subj ect of a copiously 
illustrated article. Besides this description of a 
ramous Roman Emperor's country seat, an explana­
tion of how the Romans heated their living rooms and 
baths should prove of interest. In the allied science of 
ethnology, an article entitled "The Moros and their 
Country" will doubtless be welcomed. Mr. Hunziker'S 
elaborate review of the existing methods of cultivating 
anrerobic bacteria is continued. One of the most im­
portant papers wqich has been published in the Sup­
PLEMENT for a long time is that of which the first 
i n stallment appears in the present number. The 
paper in question i s  entitled "The History of Cold and 
the Absolute Zero," and comes from the pen of the 

noted physicist, Prof. James Dewar. Eugene C. Rost's 
entertaining account of Punta Arenas, the most south· 
erly town on the globe, is most picturesque. Natural 
hi story is represented by an illustrated description of 
some animals in the Zoological Gardens in Berlin. 
The technologist has not been neglected.  "The Test­
ing of Cement" is the caption of a paper which will 
probably be of no little value to him. Some rather 
ingenious forms of electrically-operated air compres­
sors are presented. A p aper on acceleration tests of 
steam and electric trains made for the New York 
Central Road by Messrs. Arnold and Potter demon­
strates how much more efficient electriCity i s  than 
steam for tractive purposes. 

• • • • • 
The o strich farming industry of Southern California 

represents an investment of three auarters of a mil­
lion dollars, and the annual output of feathers is  worth 
about $100,000.  
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AutolDoblle N e w s .  

Two recent novelties are found in a railway in-­
spection car that has just been brought out by the 
De Dion Company in France, and an agricultural motor 
that has made some interesting exhibitions in Eng­
land. The former weighs but 660 pounds, is fitted 
with a 3lh horse power motor, and i s  capable of carry­
ing three persons as fast as 36 miles an hour. The 
operator is  seated on a saddle back of a cross-seat 
arranged for inspection purposes. The Ivel agri­
cultural motor, the invention of Mr. Dan Albone, of 
Biggleswade, is  designed to draw anything from a 
wagon to a plow, and it can be used when stationary 
for grinding corn, etc., about the farm. I t  is propelled 
by a double cylinder, 8 horse power motor. When 
used for plowing the eost of fuel worked out at about 
1 6  cents per acre. 

Active preparations are being made for the Automo­
bile Club of America's New York-Boston Reliabilhy 
Trial on October 9. Seventy.two vehicles will probably 
parti cipate in the run, and from present indications 
there will be about 66 per cent more gasoline than 
steam machines. The club has published a pamphlet 
containing road maps and explicit directions for fol­
lowing the course, which will be marked out with 
suitable arrow guideposts. A noteworthy feature of 
the arrangements is that no repairing of vehicles will 
be allowed at controls except such as can be done 
by local mechanics from 7 to 9 A. M. each day. All 
the other conditions of the run are such as to imitate 
as closely as possible those under which the ordinary 
tourist travels, and the test should give a clear indica­
tion of the reliability for long-distance travel of the­
various American automobiles. 

Owing partly to the automobile and partly to the 
trolley car, the horse i s  rapidly disappearing from 
various large cities of Europe. Thus in Paris the 
total number of horses in 1901, according to a muni­
cipal census of these animals, was 96,698,  while this 
year it is only 90,796,  a falling off of about 6 per cent. 
I n  London in the same period the equine population 
has decreased 1 0  per cent, while in Berlin, Vielma and. 
even in St. Petersburg the same falling off is to be 
noted. In the United States the super cession of the 
horse by the trolley car has been absolutely astonish­
ing in its extent. Probably to-day in New York there 
are not more than two-thirds as many horses em­
ployed as were used twenty years ago. So far the 
automobile appears t o  h ave made no great inroads 
into the horse business, and it is likely that the ex­
tension of the use of automobiles will have to wait 
upon the growth of more scientific ideas regarding 
street pavinS' and road making. However, the de­
cadence of the horse is  upon us, and his disappearance 
may be looked for sooner o r  later. On this point the 
Electrical Review ventures the opinion that the prog­
ress of engineering will develop methods that will 
totally extinguish the horse as a .  beast of burden. 

The question of military automobiles in Russia is 
making some progress, and the Minister of War is 
to have experiments carried out during the coming 
grand maneuvers which are to be held near Koursk .. 
Eight automobiles of French make are to be u sed, 
each having about 8 horse power. I f  the trials prove 
satisfactory there is no doubt that the use of the 
automobile will become general in the Russian army. 
One of the greatest obstacles to their successful use 
in that country is the bad condition of the roads. This 
was one of the drawbacks during a recent test which 
was made with a military automobile in the neighbor­
hood of Warsaw, where but few of the roads were 
found practicable.  In England military automobiles 
are making great progress. The War Office is so well 
pleased with their performance that it has recently 
formed a volunteer company of chauffeurs, chosen 
among the owners of vehicles, and the Military Trans­
port Commission has followed their example. Since 
1895 steam tractors h ave been frequently employed for 
military u se, and during the war In South Africa and 
in the grand maneuver s  of 1898 they were used quite 
extensively. The War Office, however, wished to im­
prove on these results and opened a concourse for 
automobile transport wagons and tractors. This con­
course took place last year, and among the competitors 
was an English vehicle which, after some slight modi­
fications, seemed to fulfill the requirements. The 
War Office then detailed the officers and men of the 
transport section to enter the works in order to study 
the construction of the vehicle and the method of 
operating. It has been decided, besides , to form two 
special automobile corps. This will be a somewhat 
ori ginal move. Ea ch of the corps will be made up 
of 162 officers and soldiers. 

. ' . . . 
De la Vau ] x' s  Failu re to Cross the 

Mediterranean. 
Comte de la Vaulx recently made a second attempt 

to cross the Mediterranean in his b alloon. He made a 
favorable start from Palavas on the coast of France. 
Five aeronauts accompanied him. The balloon was 
driven ashore and descended at Capite, betwee!l 
Vllleroi and Les Salines. 
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PREHISTORIC MEXICAN SIGN WRITING. 
BY JOHN G. ROTHERMEL. 

The Duc de Loubat has recently placed all those in­
terested in the various phases of human development 

under deep obli gation, by having prepared in facsimile, 

at his own expense, the remarkable document known 

as the Codex Fejervary-Mayer. 

This codex, which sheds much light upon the civ­

ilization of the ancient Nahuatl people, the linguis­

tic group containing the Aztecs and other tribes, 

who inhabited that part of Central Mexico includ­

ing the valley plateau Anahuac ( country by the 

waters ) ,  the site of the present city of Mexico, 

which they founded, and the surrounding country, 

o r  according to Prescott, the territory comprised 

between lines drawn from the 1 8th and 21st de­

grees tm the Gulf to the 1 4th and 1 9th on the Pa­

cific, is one of the few o f  those curious pictorial 

writings which escaped destruction at the time of 

the Span i sh conquest of the country. I t  i s  sup­

posed that these productions, o r  at least those 

which related to state and religious m atters, were 

always few in number and kept in the possession 

of the priests and higher officials, who alone under­

stood and could interpret them. Those found by 

the conquerors, however, mostly fell a prey to 
the bigotry of the Spanish priests, so that but few 

copies ever reached Europe ; and as many of these 

went into the hands of private parties, who re­

garded them as mere curios, most even of those 

that survived the priestly holocaust were eventu­

ally lost. 

Another regretable circumstance i s  that we have 

practical iy no means of working out correctly the 
evolutional phases of the religious concepts set forth 

in these documents, as they would no doubt acquaint 

us with a legend uniting the hieroglyphs, represent­

ing gods, nearly if not quite as numerous as those of 

Olympus, into a comprehensive whole. But as the 

pre-Columbian hi story of these Mexican races i s  

shrouded in an impenptrable mist, we are almost re­

�tricted in our investigations to what can be deciph­

ered from the codices themselves, in which one thing 

only i s  readily detectable, and that is  that they are 

composed of pictures representing directly deities and 

objects in combination with characters having a sym­

bolic meaning. Consequently all elucidations so far at­

tempted have been more or less conjectural. 

The Codex Fejervary-Mayer, of which we herewith 

The Demon of the Six Earthly Regions, Apparently fee4ing 
a Chain of Beads into a Human Head. 

The Demon of the Six Earthly Regions Series vanqulshing 
an Enemy. 

reproduce pa rts, appears to have had a checkered 

ea reer. It takes its name from the celebrated Hun­

garian savant Gabriel Fejervary, to whom it at one 

time belonged, and was presented to the Liverpool 

Free Public  Museum, where it now reposes, by one 

Joseph Mayer. Its history prior to the time it formed 

a part of Fejervary's collection is unknown. It is 
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painted on four strips of a kind of parchment made of 
deerskin, which are uniform in breadth, 6.8 inches, but 

of different lengths. These are pasted together, mak­

ing a strip 1 2 %  feet long, which is folded somewhat 

after the manner of a fan so as to make 22 leaves, 

each 6.8 inches square. B oth sides of these are cov­

ered with a thin adhesive paste upon which the pic-

The Five Regions of the World and Their Deities. 

tures are executed, the contours in deep black lines and 

the spaces in various colors. 

According to Dr. E dward SeIer, of the University of 

Berlin, to whom the Duc de Loubat referred it for 

elucidation, one side of the codex is  devoted exclusively 

to the guardians of the night and other nocturnal eerie 

things, and the other to the guardians of the day. 

The first page of the night side he regards as being in 
a measure the key to the whole scheme. Here, he 

states, we see the world divided into five regions with 
the deities of each. In the center is  the fire god, who 

is  lord of the middle and the four cardinal points­

east, north, west and south - as d enoted by 
the four blood streams extending toward the 

corners, and continuing beyond the central square, 

I 
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The God of the 1 3th Heaven. Changed List of Guardians 
of the Five Regions of the World Series. 

Goddess of the Period of 59 Days, performing- some 
Ceremony. 

PREHISTORIC MEXICAN SIGN WRITING. 

where they are associated with designs sym­

bolic of these points ; that on the left-hand cor­

ner above representing the east ; that on the left 

corner below, the north ; that on the right corner below, 

the west ; and that on the right corner above, the south. 

Similarly, on the four sides of the central square there 

are spaces divided off and allotted to the four quar-

tel's of the heavens, each bein� representative of the 

quarter symbolized by the horseshoe figure to its left. 

But in each of these trapeze figures there are depicted 

two other gods, making with the fire gods altogether 

nine deities who preside over the five regions of the 

world. These Dr. SeIer takes to represent the guardian 

deities of the nine hours of the night, and to be the 

stone knife god, who is the god of human sacri­
fice, the sun god, fhe maize god, the 

death god, the goddess of flowing water, 

the goddess of dirt and sin, the heart of the 

mountain god and the rain god. The following 

pages 2 to 4 on this side of the document show 

these gods of ni ght, embellished with various sym­

bols, performing rites the significance of which 

it is  difficult to make out. These are followed, 

pages 5 to 14, with what Dr. SeIer describes as 
a "changed list of these gods," in which they are 

made to appear, according to his interpretation 

in other characters, associated with the middle and 

the four quarters : thus as the god of below and 

above, the god of the wind or thirteenth heaven, 

the god and goddess of flowers, pleasure and rev­

elry, the goddess of song and dancing, the god and 

goddess of the house or night, etc. Throughout 

this series, he thinks there can be distinguished 

a foreboding significance intended to introduce 
the lords of night, the guardians of the five quar­

ters, as the patrons of witchcraft. A very enig­

matical series of these follow, which with pages 

1 9  to 22 devoted to the gods of pleasure complete 

this side o f  the document. 

The oppOSite side opens with what Dr. SeIer 
calls " The Four Times Five Guardians of the 

Venus Periods," to which seven pages are devoted. 

The upper halves of these pages show gods in the 

act of performing human sacrifices, arranged in 

groups of five, of which there are four, while the 

lower halves exhibit gods in groups of two, to which 

the designation "The Gods of the Six Quarters" is  ap­

plied. Both o f  these series he regards as being related 
to the four quarters, though in the latter gods of above 

and below are added. Succeeding these there are a 

series of pictures which the Doctor deciphers as hav­

ing to do with a period of 59 days, but as being other­

wise inexplicable. Then comes another lot which he 

refers to the guardians of the six quarters. These are 

followed by interesting congeries which he calls "The 

six heavenly wanderers," "The deities of the four 

· · · a 

Gods of the Period of 59 Days, performing certain Rites. 

• • 

The Demon of the Six Earthly Regions Series swallLwing 
a Man. 

cardinal points," "A second series of the gods of the 
four quarters," "The six heavens," " The six earthly 

regions," "The four forms of the deity of the planet 

Venus," and· "Once more the five quarters." The whole 

concludes with a picture of Tezcatlipoca, the wizard. 

This god, Dr. SeIer explains, is  the nocturnal, the 

mighty wandering god and the magician in a pre-em-

© 1902 SCIENTIFIC AMERICAN, INC.



226 

inent sense. He is here depicted surrounded by all 
the signs of the Tonalamatl-from Tonal, presiding 

genius of the day, and matz, book, the astrologi cal 

calendar of this strange people, in which 1 3  x 20 = 260 

days make the astrological year-by the signs which 

were held to be above all  else alone decisive for the 

th ings occurring on consecutive days, for their good 

or bad luck and the tendencies inherent in them­

signs which in themselves represent the tonalli, the 

fitness of the things taking place under their d ates 

and forming the chief instruments in the hands of the 

seer, the soothsayer, the adviser of the people and the 

magician. 

In this codex, together with the few others known, 

we have what i s left of the records of a religious sys­

tem or cult developed entirely distinct, and far differ­

ently from any of those known to history, pertaining 

to the most advanced people of the western world, 

those speaking the N ahuatl tongue, which, sad to re­

late, through the mistaken zeal of the white conquer­

ors, has come down to us with such p aucity of data 

a s  to make it doubtful whether ethnological students 

will ever be able to unravel its mysteries. 

The codex contains about 130 figure s of gods and 

goddesses surrounded with symbolic cha racters and 

performing various rites. The pictures alone are 

striking and interesting. How much more so would 

they be i f  we could solve their riddle. 

. . . , .. 
THE T RUFFAULT RACER. 

This machine, which, at first glance, seems extreme­

l y  eomplicated, shows itself, when the operating mech­

anism is examined, to be constructed with the greatest 

simplicity. It can be summed u p  as follow s : A motor, 

two pulleys, a belt, a lever, a steering arrangement 

and four wheels-without chains or gears-a singJe 

speed, and notwith s tanding this,  a variation in speed 

by means of the spark of from 6 to 6 0  miles an hour. 

The frame, 3 feet wide by 6 in length, i s  constructed 

of 1 }4 inch tubing 0 . 0 9 8  inch in thickness. The two 

pairs of wheels, which are quite small, are mounted 

so a s  not to track. The rear pair are mounted out­

side the frame in the usual m anner and have a tread 
of 4 feet 3 inches, while the forward pair are set up in 

regular bicycle forks with a tread of 2 feet 5 ]/2  

inches. 

The seat of the operator is situated behind the rear 
axle on an extension of the frame and on a level with 

the same, which is 1 9 V� inches from the ground. The 
d river therefore sits behind the rea,r wheels at a 
distance of 1 0 V� feet from the extreme forward end of 

the machine, while the steering lever is 7 feet from 

the axles of the front wheels. 

The motor is situated at a point exactly half way 

between the centers of the froIit and rear axles. The 
carbureter and the metal box inclosing the electrical 

apparatus are on the right side of the frame, between 

the motor and the seat. The gasoline tank i s  long 

and of a special shape, so as to offer the least air re­

si stance possible. It i s placed at the rear end of the 
machine to the left, below 

the frame. Just under the 

tank, and protected by it, 

i s the belt. 

The Buchet air coolpd 

motor employed has two 

cylinders of 3 . 9 3 7-inch bore 

and 5 . 1 1 8-inch stroke. A 
6 14  -inch b elt-pulley mount­
ed on its shaft drives a 

1 3 % -inch b elt-pulley on the 

rear axle. 

The frame is noteworthy 

in that it is suspended at 

the rear end from four 

jointed arms or brackets . 

bent at a sharp angle. 

Each of them terminates 

at one end in a cap and at 

the other in a steel pin 

whieh enters the tubing 

and compresses a strong 

eoiled spring. 

Steering i s  accomplished 

by a lever suitably connect­

ed with the front forks by 

a rod. 

The machine i s  thrown 

in or out of gear and the 

speeds changed by a single 

lever acting on an idler 

pulley placed below the belt and tightening or loosen­
ing the latter by its pressure. I n  this way, viz., by 

the movement of the pulley, change of sparking, and 

admission of gas, all intermediate speeds between (; 

and 6 0  miles an hour are obtained. The motor makes 

166 revolutions per minute when the vehicle is travel­

ing 6 miles an hour : 1 ,0 0 0  revolutions at 3 7 V!  miles 

an hour, and 1,375 at 51% miles an hour. The ma­

chine was officially tested at Deauville in the 6 0 0-mile 

race, where i t  attained the last-mentioned speed and 

won the first place. 

Scientific American 

I t  should be noted that tile Truffault automobile 
has no dIfferential .  The inventor has dispensed with 

this by mounting the wheels on the back axles in a 

s p e cial manner, so that they can slip on it when the 

vehicle i s  rounding corners. 

The machine we illustrate i s  an experimental model 

in which the inventor has tried to ease as much as 
possible the terrible shocks and jars so familiar to 
all those who have taken long trips in these rapid and 

light vehicles. It  is to be hoped that this experi­

mental type will, with some modifications, soon be-

FRONT EN D OF TRUFFAULT RACER. 

come an in dustrial one.-Translated for the SCIENTU'IC 

AMERICAN from La Locomotion. 

Japan's Iron I n d u stry. 

For some years past the i mportance of rendering 

the Japanese government independent of foreign coun­

tries for a supply of i ron and steel has attracted 

much attention in that country. I n  1 8 9 0  an attempt 

b¥ the Naval Department to get a bill through the 
. Diet for the establi shment of iron and steel works for 

naval purposes was a failure. Soon afterward a com­

mission was appointed to consider the matter, and 

especially to report "on the amount of iron ore obtain­

able in Japan, the trial manufacture of pig i ron and 

steel, and the organization of the works." The com­

mission sat for about five years, and after a trial 

manufacture of i ron had been made the government 

resolved to establish works, and early in 1 8 9 6  sub-

THE TRUFFAULT RACER. 

mitted a bill to the Diet. They asked for an appropria­

tion of over 4 , 0 0 0 , 0 0 0  yen ( over £ 400,00 0 )  extending 

over four years, to construct works able to produce 

6 0 , 0 0 0  tons of steel, which was about half the amount 

required at that time. This bill was unanimously 

passed into law, and Wakamatsu, in the northwest 
corner of th e isl and of Kiu·shiu, near the open ports 

of Moji and Shimonoseki, was selected as the site of 

the works. Experts were dispatched to Europe and 
the United States to study the great i ron and steel 

works there, and, as a result of their reports, further 
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appropriations, making in all 20,000,000 yen, were ap­

plied for and granted, and the Wakamatsu works were 
formally opened last October. 

Mr. Ernest Griffiths, of the British consular service 

ill Japan, has prepared an interesting report on them, 
which is  appended to the annual report from Shimo­

noseki. Two foreign experts, both Germans, are em­

ployed. The works cover about 320 acres, and lie on 
the eastern side of a large lagoon, ten miles in cir­

cumference, which is connected with a pool or basin, 

a mile in diameter, and this again with the sea by a 

short and narrow channel. The lagoon is being deep­

ened to 2 0  feet at ebb tide, and a quay over 2,000 feet 

long is being built along the front of the works, EO 
that a ship of 3 , 0 0 0  tons di splacement wil l  be able to 

approach the quay wall. The work done up to the 

end of last year consisted of a channel 6 , 0 0 0  feet long, 

240 feet wide, and 1 4  feet deep, extend ing from the 

sea to the pier of the Kiu-shiu Railway Company. 

The quay and all parts of the works are connected 

with the main line of thi s railway, and there are 

about 20 miles of line about the works. The raw ma­

terial, conSisting of magnetite, hematite and a smaller 

quantity of z imonite, i s  all obtained in Japan, except 

some supplied from Hupeh, in China. Two iron 

mines and three coal mines have been acquired for 

the use of the works, all within 20 miles of the latte r 

and connected with them by rail. 

I t  i s  estimated that when in full working order the 

establishment will require 250,000 tons of ore per an­
num, 3 8 0 , 0 0 0  tons of coke, and 800,000 tons of coal. 

It i s  said that when all the arrangements are com­

plete, ore will be laid down in the works at a total 

cost of about live yen, or lOs. per ton. A recent offi­

cial announcement states that the works are de­

signed to supply the steel materials required by Hie 

government departments at a price to be arranged 

yea rly in advance. Certain kinds of steel will be 

su pplied to the public, but only in large quantities 

to J apanese engaged in industry, and at prices lower 

than the imported articles. In February l ast the pro­
duction of pig iron began, and in May Siemens steel 

was p roduced at the rate of about 4 0  tons a day. To· 

ward the end of June two of the five rolling mills 

were complete, and the production of medium and 

small rails and plates was started.  The head of the 

works has stated that 90,000 to 1 0 0 , 0 0 0  tons of steel 

can be produced, and that the profits will cover, in a 

reasonable · time, the capital invested in this import­

ant and novel industry in Japan. On the other hand , 

the B ritish consul at Shimonoseki states that it is 

frequently said in the p ress that the works do not 
possess the confidence of the publie and are not a 
success, and that representations have been made for 

their transfer to private hands at a nominal price.­

London Times. 

• I • • •  
BI:!: Oil Fleet. 

A huge oil fleet will soon be engaged in trans­

porting oil between New York, Philadelphia, Balti-

more and Texas, consisting 

of twenty-five oil steamers 

having a carrying capacity 

of nearly 6 ,000 barrels. Be­

sides this fleet there are 

also a large number of 

barges having almost the 

same carrying capacity. 

Apparently little Texas oil 

has found its way to New 

York, for the reason that it 

has been difficult to obtain 

vessels capable of carrying 

enormous quantities of oil.  
It is thought that the oil  

will find a ready market i n  

t h e  eastern ports o f  the 

United States . The cost of 

transportation to New York 

is estimated at 4 0  cents per 

barr.el.  How easily the oil 

can be handled is clearly 

shown b y  a st riking ex­

ample. The steamship 

"Roma" recently took on 

board a eargo in half a day ; 

at her destination she dis­

charged it in thirteen 

hours. The oil was taken 

aboard without the aid of 
stevedores, and was pump­

ed for a d istance of a mile from the vessel at her 

destination. 

• • • 
An .<t J a"kan Oil W t' l l .  

A n  immense oil "gusher" has been struck a t  Cotella 

on the South Alaskan coast. The spouting oil rose 

nearly 200 feet before it could be capped. It is said 

that the oil is of good quality and i s worth $ 4  a barrel 

at the well.  About 1 0  miles of coast line in the Cotella 

region have been located for oil borings. Some time 

ago an oil bed was disco"fered near the same place. 
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RECENTLY PATENTED INVENTIONS. 
A ::ricu ltural IIUpleIUents. 

CORN-HARVEST-"JR.�J. STRAND, Mankato, 
Kans. I n  this invention Mr. Strand aims to 
provide an instrument which when operated 
in a cornfield will receive the standing corn, 
snap the ears from the stalks and cut the 
husks of the ears as they leave the snapping 
device. The parts are so constructed and 
grouped that they can be used effectually in 
connection with husking devices including ele­
vators. 

SEED-PLANTER.�J. 1\1. HIGBE, Manson, 
Iowa. In this seed-planter the dropping mech­
anism i s  driven by frictional gearing from 
the axle or other part connected with the 
traction wheels of the planter. 'l'he gearing 
comprises two independently operative trains, 
either one or both of which may be thrown 
into action as desired, the trains acting inde­
pendently, to drive the dropping mechanism 
uniformly. The planted hills may be indicated 
by dropping on the ground from time to time 
a quantity of marking powder. Also a small 
plow may be used in front of each drive-wheel 
to clear a way loose earth and afford a firm 
bearing for the wheels. 

PLOW.�J. P.  MULRONY, Plaza, Wash. 'l'his 

plow belongs to that class having cutters in 

disk-form for loosening the soil and severing 

weeds as the plow is progressively moved. 

Certain improvements are herein provided 

whereby the plow will more effectually exca­

vate and loosen the soil, separate weeds, roots 
of plants, and other refuse growths there­
from, depositing the same on the surface of 

the plowed and pu lverized soil . 

A ppara t u s  Cor Special P urpose". 

'l'URl'ENTINE-STI LL.�J . '1'. GIL'lEIt, Mo­
bile, Ala. This apparatus is designed for use 
in the manufacture of rosin, turpentine, and 
like products. It comprises a gum vat and 
means for heating the same, a strainer in 
the npper part of the vat, and a funnel-like 
partition arranged below the strainer. A filter 
is situated in the mouth of this funnel-like 
partition, and the fi l ter is formed of absorbent 
material sandwic hed between screens 01' sieves. 

ACETYLENIiJ-GAS GIiJNI·JRATOR.�C . W. 
METCALF, Tucson, Arizona Ty. 1\11'. :\letcalf 
has invented a new machine for generat ing gas 
from calcium carbide for i l lnminating 01' other 
purposes. The machine is prac tically anto­
matic in its operation and is adapted to form 
a pure and clean gas. 
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danger o f  breaking the needle when material 
of stiff or cumbersome nature i s  being placed 
undElr the presser-foot, because it is impossible 
to accidentally start the needle, since when 
the needle is thus raised it is disconnected 
from the driving shaft. 

F I R I" - E 8 CAPK�l\I. WACH'l'I!lR, Trenton, N. 
J.  This simple and economic form of fire 
escape comprises a pnl ley or drum, a support 
for the same, an endless rope or chain carried 
by the pulley 01' drum, and a brake arranged 
to automatically contrOl the speed of the 
lmlley or drnm, thus causing the rope or chain 
to travel at a slow and safe speed, irrespec­
tive of the weight carried. 

SURVJ;lYING IN STRU1\1EN'l'.�'l'. H. l<'I!lR 
llUSON, Soochow, near Shanghai,  C)lina. By 
this invention 1\11'. Fergnson provides an im· 
proved instru ment for measuring and ·auto 
matically recording the distance traveled by 
a person, animal 01' vehic le, and the direction 
or directions of the ronte taken . 

Kaih vay Contl·ivan('e". 

GRAIN-CAR DOOR.-A. L.  HOOK, Coffey­
ville, Kans. The illvention relates to doors 
for grain-cars and appertains to doors of this 
character held in slideways and adapted to 
be lifted therein with snitable me('hanism 
supported above the door, and also adapted 
to be raised above the slideways and swnng 
up to the top of the cal', where they may be 
supported by a hook or other device. 

STAT ION-INDICATOR.�J . S. ANDERSON, 
Brooklyn, N .  Y. This device is adapted to 
indicate the stations 01' stopping-.points of 
rail way cars. It is particularly adapted for 
u�e in eonn(�ction with street-railways to in­
dicate the crossing streets, although obvionsly 
it may be applied to other l'a i l ways. 

SAMPLE CASE AND EXHIBITOR.-8AM' 
VEL M. WrxCEL, Marcns, Iowa. Mr. Wixcel 
is the inventor of an improved sample display 
case whic h  is adapted for holding and exhibit­
ing wall paper samples. 'l'hree exhibitor sec­
tions are provided, adapted respectively, to 
carry a s!:lllple of the wall,  border, and ceil ing 
patterns, and combined with each other in 
such a manner as to enable them to be readily 
and effectively folded into a case provided for 
the purpose. 

NOTE.-Copies of any of these patents will be 

furnished by Munn & Co. for ten cents each 

Please state the name of the patentee, title Of 

the invention. and date of this paper. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

September 23, 1 902, 
A N D  E A C tt  B E A R I N G  T H A T D A T E  
lSee note at end of list about copies 01 these patel1t�. 

Accortlion, J. Golob . . . . . . . • . • . . . • . • • . . . . .  709, 671 
Adding machine, E. l!""itch • . . . . • • • • • • • . • •  709, 477 
Adhesive, A. :S. Hoyt . . . . . . . . . . . . . . . . . . . . .  709,544 
Advertislllg devict.·, W. D. Butt . . . . . • . . . .  709,466 
Air compl'esHing apparatus, E. J. St. Croix 709,520 
Ail' compressor, W .  J. Stevens . . . . • . . . . . .  709,832 
Air cooling alld filtering apparatus, COlli-

Balslntss all" PtrsOllal W.lIIlltS. pressed. 1.' . UrumlJaeher . . . . . . . . . . . . . 709,7611 
" Alloys of the alkali metals, manufacture of, G. F. Jaubpl't . . . . . . . . . . . . . . . . . . . . . . . 709,489 

READ THIS COLUMN CAREFULLY.-You 
wili find inquiries for certain elasses of articles 
numbered in consecutive order . If you manu­
facture these goods write us at once a nd we will 
send you the name and address of the party desir· 
ing the mformation . In every ('ase it is ne('es­
lIary to glvl' the nUIUbel' of the Inquiry. 

M U N N  & CO. 

Marine Iron Works. ChICago. Catalollue free. 

Ammonia generator, J. A. young . . . . . . . . . . 709,846 
Ammunition from the ammunition carriage 

into the loading axis of the gun, ap-
paratus for transferring, J. Krone . . . 709, 7�1 

Arch constructioll, concrete, 'V. C. Parmley 709,794 
Automobile steeriug device, G. R. Schlum-

berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709, 6S4 
Axle spindle take-up device, J. J. Cook . . 709,747 
Bandagp, C. J. Higgins . . . . . . . . . . . • . . . .  709, 767 
Batb. :Spe Heat batb. 
Batteries, means for controlling the charg-

ing of secondary, J. Burry . . . . . . . . . . . 709,465 
Bt'am clamr:, H. S. Collins . . . . . . . . . . . . . .  709, 816 

T n o u h'Y "No. 3�03.-For makers of farming ma- ��:�\n�:
pa

:;l�,
r, 

:'
ill

�gL�u:hltl������� : : : : :  +g�;��¥ chinery. Bearing, spindle, J. Kilburn . . . . . . . . . . . . . . 709,821 
AUTos.-Duryea Power Co., Reading. Pa. Bpdstead, metal, .r. A. Mollitor 709, 551 

Beer, apparatus for cleaning cellular tissues 
I n q u i ry N o. 3204.-For an irrigation pump with a Beel'�

s
�an�fa����l��

in
;�n_�ico��ir�

le
� 
.
.
. L�pp +g�:�� light macbine. Beet topper, M. "T. Palmer . . . . . . . . . . . . . . .  709,720 

Bevel, D. E. Hughes . . . . . . . . . . . . . . . . . . . . 709,487 
Bicycle, C. II. Ocumpaugb . . . . . . . . . . . . . . . 709,679 . .  C. S." Metal PoUsh. Indianapolis. Samples free. 

I nq u h'Y No. 3203.-For ten light carts to load :��fr�t=' f�.�:r!�,
les

�. �� �l��t�h�l; : : : : : : : : : : :  +gg;i� about 12 to 15 owt. Biowpipt', gus, U. B. tlnow . . . . . . . . . . . . . . 709,830 
Boards, machine for forming blanks from 

matehed, C. Johnson . . . . . . . . . . . . . . . . . 709,710 For bridge erecting engines. J. S. Mundy, Newark. N. J 
I nq u h'Y N o .  3�06.-F·or mokers of Jight, malleable BoHer furllaec, A. Muir . . . . . . . . . . . . . . . . . 709, 605 

castillgs. ����
r
eJ�l�l� �:��{.altdUI�: J�

l
�!�r��� : : : : : :  +gg:��¥ 

Handle & Spoke Mchy. Ober Mfg. Co . •  10 Bell St., ��g�bi\�Sf;lg 
C
'Sh!;';t, wJ�

a
��g��. :  : : : : : : : : : : : :  f8�:g�� Cb8.llrin F'alls, O. Bookkeeping, C. Seltz . . . . . . . . . . . . . . . . . . 709,725 

1 n q u i r y N o. 3�l O 7'  .-For manufacturers of smaH ���g� sli�����., ��191. tfic�s
e
.
i
�����·� : : : : : : : : :  +g�:��� 

Vell icle A c cesSOI-ies. capacity �ce machines. Bowling alley, H. J. Shipham . . . . . . . . . . .  709,802 
Box or carton blanks, mechanism for remov-

V E H I C L l<] -SI<IAT BRACE.�G. W. VINSON, Sawmill machinery and outfits manufactured by the ing selvage from, J. Meek . . . . . . . . . . . . 709,7S9 
Paducah, Ky. An improved braee for sup- ·  Lane Mfg. Co . . Box 13, Montpelier. Vt. 
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porting the seat and body of any vehicle is Inqu i t·y N o . 3;lt lS.-F'or makers of twist drills. Bridle hit, C. W. Drown . . . . . . . . . . . . . . . .  709,700 
1)1'ovided by this invention. In some types of Brooder, chicken, N.  Pedersen . . . . . . . . . . . . . 709, 508 

WANTED A PATENT.-To purcha�e or on royalty. Brush, J. Schreiner . . . . . . . . . . . . . . . . . . . . . .  709,610 
vehic les the seat structure is cOlllmonly em- W. S. Chamberlin, 718 Avenue D, Bayonne. N. J. Bugg.)r boot, J. W. Simmons . . . . . . . . . . . 709, 560 
ployed as the sole means for supporting the 

IlI q uh'Y � n .  3�09.-For a complete 8et. of too]s ������, ';�f�ing
S. 

st��eo:C��\�:·"6." P. "G���� +8�:��Z vehicle-top, and for such construction thilii: for punchilljl. stampIng. perforating, polishlllg smal l  UamE'ra stand, adjustable, J. H. Smith . . . . 709,612 
invention will be found particularly usefu l .  metal buttons. g:�:: �:::::��g 
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709,457 
J;'RA1\lE FOR :\IOTOR - BICYCLES. � G. I f for fill!n� J McGinnity 709 793 

"'A('NER and B. B. BIRll . 8-1 .  Palll ,  1\11·nn.  mhe 
Die work, experl
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i
nu ac·· Cal' axles, m��ns ' for driving 'g���;�t�;� 'by , 

n . -.L tured. American ardware J: }l. 0., awa. . power taken from, J. L. Creveling . . . .  709,847 
frame is arranged to carry the motor in a Inquirv No. 321 0.-Ifor makers of substitutes for g:� ����I�n:,

ea1�g'B.
rag:���� . �' . .  �.

i������� fg�:�gg loop immediately back of the front wheel and hard rubber. Car coupling, Seanor & Kepple 709,686 
below the center of the wheels within a short Book " Dies and Hiemaking," 100 6x9 pages, $1, post- Car end panel and seat post, open, J. See-
distance of the ground. 'l'he weight of the 

D. 
motor is thus equally distributed between the CASE, l<'lint, Mich. This invention provides 
wheels and permits easy steer ing of the ma­

improved means for cleaning beer-distributing 
chine, at the same time protecting the rider 

pipes 01' the like, in which the cleaning solu-
from the oil  and heat of the motor. 

PIPF�-CLEANING APPARATUS.�E . paid. Send for index. J. L. Lucas, Bridgeport, Conn. Car b;l�:i(;;' d���; 
. i,: . A. "H���;' : : : : : : : : : : : : : : :  �g�:��� 

I u q u i l'Y N o . 3;l1 1 .-For information a. to the 
manufacture of telephone receiver sheHs and moulds 
for same. 

Car haul, A. l\l. Acklin . . . . . . . . . . . . . . . . . . 709.691 
Car mover, Harrington & Towel's . . . . . . . . . 709, 765 
Car seat ticket holdpr, G. H. Roberts, Sr. 709,608 
Uar seats and seat post with which it con-

tion may be at al l times ready for instant 
FOR SALI!l.-Patented novelty No •. 678,945 and b'llI,Bf.4 

Or-- J!'or further information addre�s P. O. Box 51, Downinjl� 
the 

town. Pa. 

nects, end panel for opell, J. Seeberger 709, 517 
Cal', stock, W. Cline . . . . . . . . . . . . . . . . . . .  709,596 
Car uncoupling means, G. Groobey . . . . . . .  709, 707 
Car nneonpling mechanism, railway, G .  use. The solution i s  forced into t h e  pipe B I CYCLE-PEDAL.�J . A. DECUIR, New 

or pipes by its own pressure,  thus obviating ieans, La. This bicycle pedal combines 

the use of pumps, heating devices, or water maximum lightness, strength, durability and wlrC%U��:rkflrke �·!!';in-;.
F��cgi��g-fringing machine 

('heapness. 'l'he invention is embodied in the 

GroolJey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70U,706 
Car uncouplil.g mechanism, railway, Groo-

hey & Bush . . . . . . . . . . . . . . . . . . . . . . . . . 709, 70M 
pressnre. 

___ peculiar construction of hubs adapted to 1'0-
Electrical Devlee". 

tate upon the spindle of the crank, and the 
manner of attachment to the hubs of toothed 

LEAD l<'U S E  FOR ELECTRIC C I R C U I 'l'S. frames 01' frame-sections constituting foot­
�l<'. H. KREBS, Romersgade 3, Copenhagen, holM:. 
Denmark. The object of this invention is to 
do away with the metal lining in fuse plugs 
for electrical construction, thus cheapening 
the manufacture. The fuse p lugs are so con­
structed that they may be easily repaired 
when the wire is melted through . Heretofore 
when the wire has been melted, new plugs have 
general l y  been used, the repairing of the old 
plug being almost as expensive as procuring a 
new one. 

Mecha nical Devicell. 

MAC H INE-GUN.�E. 1\1. CAPPS, San Diego, 
Cal . This invention relates to machine guns 
of that c lass in which a fiat series of barrels 
disposed side by side in a suitable frame are 
arranged to be reciprocated longitudinally, 
so as to canse their open breech ends to al­
ternately telescope over a corresponding series 
of cartridges while the latter are being fired 
and then advance snffieiently to allow the 
empty shells to drop, the mechanism for feed­
ing the cartridge exploding the same and re· 
ciprocating the battery of the gun oarrels 
being all operated by a crank under control 
of the gunner. Varions important improve­
ments are provided in this invention. 

1lI1l1cellaneous. 

FOLDING STRFJTC H E R  OR COT .�J . H .  
KOONS, Lehighton, Pa. This stretcher is simple 
and durable in construction and may be easily 
set np with the parts secllrely locked against 
accidental dosing. It is adapted to be folded 
into a comparatively small space for storing or 
transportation purposes. 

STEAM-GI<JNFJRATOR. � P. S'.rOL'rz, 138 
Friedriehstrasse, Berlin, Germany. The lllven­
tion relates to steam-generators having sev­
eral groups of tubes connected together, 
whereby the adjacently dispOS8d longitndinal 
tnbes and the cross passages for connecting 
the ends of the latter with each other in each 
gronp of tubes form au undivided structure. 

ASH-S I FTER.�E. WILLCOX. Yonkers, N. Y.  
This ash-sifter is adapted for ordina ry 01' 
househo ld use, or it may be made on a larger 
scale for use in larJle bui ldings. The device 
comprises few working parts whiCh are efficient 
in operation and not liable to get ont of 
order. 

Inventions developed and. perfected. Designing and 
machine work. Garvin Machine Co., 149 Varick, cor. 
BprinJl Sts .. N. Y. 

In q u i ry N o .  3;l13 .-For makers of hames and 
Christmas novelties. 

M.:nafacturers of patent articles, dies. stamping 
tools. light machinery. Quadriga Manufacturing Com� 
.pany, 18 South Canal Street. f'hicago. 

I n q u h"y No. 3�14.-Jfor spring motors as are used 
in large machines. 

Clippings of everything printed on any subject in the 
A merican and foreign press. United States Press Clip­
ping Bureau 15H Lasalle Street, Chicago, Ill. 

I n q u i ry N o_ 321 !i.-For makers of automobile 
and gasoline engine castings. 

'rhe largest manufacturer in the world of merry-�o ­
rounds, shooting galleries and haud organs. For prices 
and terms write to C. W. Parker. Abilene. Kan. 

Cars, pivoted rocker bearing center plate 
for railway, C. M. Thompson . . . . . . . .  709,564 

Carborundum articlE'S and making same, F. 
J. Tone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

CarburetN', A. M. Rosenberry . . . . . . . . . . . .  . 
CarburE'ter, T. J. Forde . . . . . . . . . . . . . . .  . 
Cart or wagon, dumping, W. I.Jeonhardt . . . .  . 
Case : See Coin case. 

709,�OS 
709,647 
709,703 
709,716 

Cast
�!�atit�

g 
f�:)tj�' M�

o
War�::��� . .  

f
.
o
.
r 
. .  ��: 709, 672 

CE'ment, adhesive, J� .T. Slough . . . . . . . . . . .  709,651 
Change making macbine, P. H. Stedman . .  709,521 
Check perforating machine, If. Avery . . . . . . 709, 458 
Check perforator, M. I{eane . . . . . . . . . . . . .  709, 775 
Checkrein hook, J. P. Kettel'ingham . . . .  709, 778 
ChE'nille spotting machine, Trivett & Randall 709,587 
Chilian mill, Waddell & Evans . . . . . . . . . . .  709, 689 
Churn, A. Mitcbell . . . . . . . . . . . . . . . . . . . . . . .  709, 497 
Chute, adju!3table loading, L. Rosenfeld . . 709,609 
Cigarette machines, device for feeding to-

bacco in, J. Paul . . . . . . . . . . . . . . . . . . . . .  709, 507 
Clasp or fastener, N. Crane . . . . . . . . . . . . .  709,5:{6 
Clock, electric, N. Harrison . . . . . . . . . . . . . .  709, 81 8 
Clock pendulum regulator, J. Butcher . . . . 709, 594 
Clothes wringer, E. B. Gay . . . . . . . . . . . . .  709,628 Inq u i l' l"  No . 3216.-For machinery for making Clutch, l'. A. Houghtaling . . . . . . . . . . . . . . 709,771 cords and tassels. Clutch ope.rating mechanism, E. Turney . . . .  709,567 

The celebrated H Hornsby-Akroyd " Paumt S�fety Oil gg�g!��it ����r�g �ac�ll�:,
er

B�k'e'r" & ' Fr'it��h +g�;�I� li�t�lline 1. built by the De La Vergne Refrl}leratlnll Ma- , Coin case, B. B. Anderson . . . . . . . . . . . . . .  709, 656 
chine Company. FOQt of East 138th Street, New York. Compasses, C. Brandell . . . . . . . . . . . . . . . . . . 709,738 

I I' qni ry N o .  32 1'.-For makers of hot air fur- 8��a��f;aw:, f."0
I
:�Go:an���� : : : : : : : : : : : :  +g�:�Z� uaces. Conduit rod coupling, J . F. Greaves . . . . . . 709,702 

The best book for electricians and beginners in elec- ConvPYf'f. M. Bradfield . . . . . . . . . . . . . . . . . . . 709,7:37 
tricity is .. Experimental Science," oy Geo. M. Hopkins. g���infao;;�:���,

et'R.
H·

Bl:����hi:n : : : : : : : : : : : : :  +gg:��� By mail. $5. MUDn & Co .. uublishers. 361 Broadway. N. Y. Corset stiffener, H. Torley . . . . . . . . . . . . . .  709,56.� 
l u q u h'V N o . 3�1 8.-For makers of novelties and Cratf', folding, Hf'ller & Jones . . . . . . . . . . . .  709,542 

useful artICles for the mail order business. c
r
e
e
§Urri�a

s
�l

v
��� . .  

s
����� . �� . .  �l�.s�.e�·�: . �: . .  �1: 709, 8�3 

W ANTED.-Two machinists accustomed to steam en· 
gine work, Corliss and Bnckeye preferred ; one mill­
wright. Only steady men need apply. Hartford En­
gine Works, Hartford . Coun. 

In q u i ry No. 3219.-��or firms denlin,z: in advertis­
ing. household. hotel , toy or raiiroad novelties. 

FOR SALE -Patent for a rotary pump or exclusive 

Curtain fixture and curtain support, com-
bined, C. B. Jacoby . . . . . . . . . . . . . . . . .  709, 578 

CyclE' motor attachment, L. M. Meyriek-
JOllE'S . . . . . . . . . . . . . . . . . . . . . . .  709, 549, 70�1, 550 

Oycle rest, H. U. von Troschke . . . . . . . . . .  709, 588 
Dental gage, C. R. Vanderpool . . . . . . . . . . .  709, 834 
Dental mouth mirror, Benn4?tt & Thatcher 709, 812 
Dice cup, H. L. Haskell . . . . . . . . . . . . . . . . . . 709, 63:1 
Display box, B. Budweiser . . . . . . . . . . . . . . . .. 709,66:� 

LOCKING DFJVICE.�J. W. GONCE, Kinder­
hook, Ala. The invention relates to improve­
ments in what is termed "baIl-and-socket" 
locking devices that may be employed for a 
variety of pnrposes�such, for instance, as for 
vehicle brakes, shaft conplings, car-couplings, 
driving gear for mowers, locks, etc. 

WALL WATER-HEA'l'ER.�J . H . MACKLEY, 
Pocatello,  Idaho. 1\11'. Mackley has in this 
invention provided a novel c onstruct ion of 
heater which can be readily supported against 
the wall in convenient position for use and manufncturing rights. Superior to any now manufac-

tured. Ciroular sent on application to Wm. H. Slade. 
Drafting plotter. R. L. Botts . . . . . . . . . . . . 709,736 
Draw-off or stretching rollers for textile 

machinery, A. Bietenholz . . . . . . . . . . . .  709, 694 
Drpdge, mining, Barton & La Bud . . . . . . . . 709, 73� connected with a water supply in such man- 5 Austin Building, Bu1l'lllo. N. Y. 

ner as to secure a circulation of the water 

POWER MECHANI S1\I.�F. CLEME N S ,  Jr.,  
Delta, Iowa. M r. C lemens has invented an im­
proved mechanism for transforming and trans­
mitting power. It  is particularly adapted to 
be driven by horse or other animal power and 
may be nsed with advantageous resnlts for 
pnmping water, sawing wood and varions other 
domestic purposes. 

through the heater. 

CONSTRUCTION OF TANKS.-FJ . D. CHES­
TER, 1 2 0  RishoDJlate Street Within London, 
England. The invention relates to a constrnc­
tion of tanks particnlarly such as are in tended 
for nse in cyanide or other solvent treat­
ments of ores. By this improved method the 
tank may be more easily and expeditionsly 
erected than other similar tanks heretofore 
used. 

C O M B I N E D  PPe '· 1 - FOOT AND SH OVEL-SUPPORT.�J. BAKER, Carroll, 
NFJEDLE-BAR L I F'i'". ,\ · ,  \ .  HANISM FOR Neb. This shovel support i s  designed t o  ma-
SEWING-MAC H P" " �: . '-" DONNELL, FalJ terially assist workmen in raising and de-
River, Mass. :,. " llrovided in this in- live ring material operated npon. The pl'in-
vention ",,' ; ,  , : "  movement of the cipal object of the invention is to yieldingly 
presser->· , ' · . ;., ' ; ; ' { " \ie-bar will be disconnected support a shovel in such a manner as to 
frorr r " , , , " ;"  mechanism and lifted to a relieve the workman of a portion of the 
helg: !'U !i:ilt to bring the point of the burden of lifting the shovel and contents, also 
I ,· ,_·n : ' . . .  e the bottom of the presser-foot to enable the workman in stooping to bear a 
,, :  � " , . , ' e  latter is at i t s  highest position. portion o f  h i s  weight npon the shovel o r  sup-
T) : - 0 1,; ".ntage or this is that there is no port thereof. 

lnq u h"y Nn .  3220.-14'or the makers of the " Loki" 
oil burner for range�. 

SpeCial toolB, models, fine light machinery, experi­
mental and e1ectricJl.l work wanted. also speCialties to 
manufacture. The General Manufacturing Company, 
40 West 13th Street, New York City. 

Drying eha,mbers, apparatus for carrying 
goods through, Keith & Wardle . . . . . . . 709.639 

Drill : See Grain drill. 
Drill press, A. Vlk . . . . . . . . . . . . . . . . . . . . . .  709,568 
Dynamo }lnd driving gear, combined, J. L. 

Crevpling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,848 
Eggs, preserving, W. Schoning . . . . . . . . . . . . 709, 583 
Electric wir� pole, B. McFarren . . . . . . . . . . .  709,554 
Electrical indicator, H. S.  Tfttle . . . . . . . .  709, 806 

toJ2i2���� f:rOex��r�t!e�"l��rp�:�:�s�team turbine of 1 Elec���ca;ne:�;
nd�l���Pd 

d��,
iC�S

.' ��l����!�a 709,714 

117" Send for new and complete catalogue of ScientifiC 
and other Books for sale by Mnnn & Co., 361 Broadway, 
New York. Free on application. 

Elevator. Baldwin & Green . . . . . . . . . . . . . . .  709, 7a2 
Elevator safety device, A. W. Leach . . . . . . .  709, 494 
Enameled metal plates, manufactUre of, D. 

Wieser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,53() 
Engines, electric igniter for explosive, H. Inquiry No. 32·l2.-For makers of Illass paper A. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,598 weights for advertieing purposes, with advertisement Envelope, Stearns & 'Yeber . . . . . . . . . . . . . . 709, 805 underneath. ErasE'l', blackboard, �" C. Raber . . . . . . . . 709,722 

In q n h'y N o. 32;l3.-For beaded elbows and bead- Eyeglasses, R. B. Finch . . . . . . . . . . . . . . . . 709. 574 
ed T's, said to be manufactured by H. MUllzing. 

:�:f�:�
S
�ibri�; w�';"en�C�;P�rre�; '&: 'H�id�� : : 

709, 824 
I n q u i ry No. 3224.-For manufacturers of malle- 709.620 to 709,622 able iron wbo can furnish parts of the Covert snap in Fence post. C. O. Blee and J. H. Redding 709, 735 quantity. Fence post, I. M. Warner . . . . . . . . . . . . . . 709,835 
I n q ll i ..-y 1\'n. 3'l��.-For a power or hand machiHe 

for wea viu/l wire f enee. 
I n q u i ry No. 3;l;l6.-For machinery for making 

pearl buttons. 
Inquiry No. 3!l;l1.-�'or a small, strong machine for grlntllng rice inw tIour. 

Fence post, metallic, J. A. Utter 709. 617 
Fen('E's, J;Dachinp for weaving cross wires 

in, Grl)vE'S & O'Day . . . . . . . . . . . . . . . . .  709,540 
File, G. H. Kravik . . . .  0 0  . . . . . . . . . . . . . . . .  709,640 
File for . papers and documents, G. E. 

Schmidmer . . . . . . . . . . . . . . . . . . . . . . . . . . , 709,559 
(Continued on page 11M) 
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}i'Uing receptacles, etc. , locking device for, 
D. E. Wright . . • . . . . . . • . . • • .  709,844, 709,M5 

�'Ilter, J. Kostalek . . . . . . . . . . • . . • . . . . . . . .  709,712 
}i'ire doors, etc. , electrical releaser for, H. 

J. Podlesak . . . . . . . . . . • . . . . . • . . . • . . . . • 709, 607 
Fire escape, J. W. Smith . . . . • . . • . . . . . . .  709,519 
Flask, E. Weidenuaker . . . . . . . • . . . • . . . . . . •  709,569 
}j'odder loader, C .  L. Packer • . . . • . • • • . .  709, 506 
Folding chair, adjustable, :B\ VogeL • . . .  709, 688 
!t'l'uit brushing and cleaning machine, Swan 

& Richardson . . . . . . . . . . . . . . . . . . . . • . . .  709,562 
I" mit grader, F.  Stebler . . . . . . . . . . . . • . . . . .  709, 613 
Fuel, artificial, C.  B. Hurris . . . . .  : • . . . . .  709,85] 
Harne apparatus, H .  A. Hann'um • • . . . • . . .  709 , 6.'l2 
Hump hoard, H.  L. Haskell . • . . • .  709, 634, 709, 635 
(tamp board, A.  Assorati . . . . . . . . . . . . . . . .  709,661 
UU l'lmgl:', etc . ,  apparatus for the treatment 

of. R. Thorne . . . . . . . . . . . . . . . . . . . . . . .  709, 616 
HUl'bagp cooking apparatus, C .  S. Wheel-

wright . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  709,836 
( � a s  gt'nerator, C .  J. Luther . . . . . . . . . . . . . •  709,788 
Has generator, acetylene, J. C.  Charbellcau 709,470 
Ua8 hf'uting burner, atmospheric, J. J. Law4 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,493 
(}us purifying apparatus, H. A. Humphrey 709,772 
({asps, apparatus for mixing, A.  Mole t .  • • .  709, 498 
Hasf'l'l, treating, E. Theisen • • . • • . • • • • • • . •  709,527 
HasolelJe regulator, C. J. Johnson . . . . • . . . .  709, 638 
Ga tf', T. A. Hill . . . . . . . . . . . . . . . . • . . . . . . . .  709,543 
(:atp, J. Meyer . . . . . . . . . . . . . . . . . . . . . . • . . • .  709,548 
(;('a1', variable speed and reversing, H. J. 

"''''estover . . . . . . . . . . • . . • . . . . . • . . . . • • . .  709, 690 
nib and key device, C. B.  Post . . . . . . . . . . .  70$),510 
( Has� articles, ma king hollow. D. C .  Ripley 709, 796 
(aas�, etc. , framing, II. W. Scattergood . . .  709, 5 1 3  
( a a s s  melting machine, J. C .  Trianee . . • . .  709,727 
<HUSR I';haping apparatus, D. C.  Ripley . . . .  709, 724 
Glasswarp, apparatus for the manufacture 

of, D. U .  Ripley . . . . . . . . . . . . . . . . . . . .  70n,797 
( }low', R. N .  Carson . . . . . . . . . . . . . . . . . . . .  70n, 595 
Gold or silver ores, apparatus for treating 

pulverized, D. C.  Boley . . . • . . . . . . . . . . .  709,593 
(�OVtH"llOl', steam engine, R. J.  Patterson . .  709, 795 
( � rain drill, W. F. Hoyt . . . . . . . . . . • . . . . . .  70f}, 686 
Grain drill, Hoyt & Saltsman • • . . . . . . . . .  709, 637 
Grain drill, G. H .  Burrill . . . . . . . . . . • . . . . .  709,741 
Grain drill tube, Sanker & Sullivan . . . . . .  709, 649 
Grapple, Daily & Baker . . . . . . . . . . . . . . . . . .  709,750 
Grinding or crushing head or roll, V. W. 

Mason, Jr.  . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 642 
Gun deaner, E.  A. Pugh . . . . . . . . . . . . . . . . . .  709, 557 
Harne hook, G. F.  Lindsay . . . . . . . . . . . . . .  709, 784 
Hammer, drop, L. D. Howard . . . . . . . . . . .  709,577 
Hammer, power, C.  H. K rehbiel . . . . . . . . . .  709, 780 
HammN', power, J. H. Jackson . . . . . . . . . . . .  709 , 820 
Hanger : See Lamp hangf'r. 
H arrow draw bar, A. O.  Hoepner . . . . . . . . .  700, 769 
Harrow, folding, A. T. Upton . . . . . . . . . . . . . .  709 , 589 
Hat brim stretcher, E.  J. �Iellen . . . . . . . . . . .  709, 643 
Hatter's haii' strainer, 1\:1. R. l1�oster, Jr . .  709, 670 
Hay rake and loader, E.  D. Doney . . . . • . . .  709,756 
Hf>at bath, radiant, G .  Brueck . . . . • • • • . . .  709, 696 
Hinge knob, H.  J. Valentine . . . . . . . . . . . . .  709,618 
Hitching device, A. H.  Debord . . . . . . . • . . .  709 , 473 
Hoister and conVf>yer, G. W. Menefee . . . . . .  709, 547 
Hoisting hook, S. Cowan . . . . . . . . . . . . . . . .  709,572 
Hosf> supporter, lady ' 8 ,  I .. . A. Negraval . . .  709, 606 
Hydrocarbon burner, L. K. Leahy . . . . . . .  709, 782 
I('e run ,  H. D. Simpson . . . . . . . . . . . . . . . . . .  70n, 804 
I llusion apparatus, W. L. Hall . . . . . . . . . . . .  709,764 
Implement seat, J. G. Wangerin . . . . . . . .  709,619 
I ncubator, O .  P. Scott . . . . . . . . . . . . . . . . . .  709, 650 
I ndf'x systems, etc. , locking mechanism for 

eard, D. E. Wright . . . . . . . . . . . . . . . . .  709, 84:) 
I nduction coil, J. O. HeinzE', Jr . . . . . . . . . .  709, 485 
Insect destroying componnd, J. H. LE'ster . 709,783 
I ron, producing, O.  Thiel . . . . . . . . . . . . . . . .  709,56:� 
Knitted fabric, D. C. Bellis . . . . . . . . . . . . . .  709, 734 
Knitted fabric, R. W. Scott . . . . . .  709,825, 709, 827 
Knitted fabric, L. �. D. Williams709, 839, 709,840 
Knitted fabric, ribbed, R. W. Scott, 

709, 826, 709, 828 
Knitting machine, L. N. D. Williams . .  709,841 
Knitting machine bur-wheel support, B.  A. 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,8:11 
Knitting machine, rih, R. W. Scott . . . . . . . .  709, 829 
I�abe1ing machine, can, F. C. Morrison . . . .  709,499 
Lacing hook for women' s  shoes, etc. , N .  H. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 534 
Lamp and Jante-rn, com hi ned, �" B. Waibel 709, 654 
Lamp hanger, adjustable electric, H. G. 

Breitwieser . . . . . . . . . . • . . . . . . . • • • .  : • . . .  709,53:3 
Land roller, A. Yoost . . . . . . . . • . . • • • . • • • • •  709,729 
Latch, C. Garber . . . . . . . . . . . • • . • • • • • • • • •  709,588 
Lever mechanism, M. J. Todd . . . • • • . • • • . •  709,807 
Liquid dispersing or spray making appar-

atus, C.  H. Prott . . . . . . . . . . . . . . . . . . . . .  709,556 
Liquid fuel spraying and burning apparatns, 

A. Kohler . . . . . . . . . . . . . . . . . . . . . . • . . . . .  709,579 
Ll)om, kindergarten, L. 1\1. Comstock . . . . . .  709, 5R5 
Loom take-up mechanism, G. Schmidt, Sr . •  709, 582 
Lubricating pad grapple, .T. Loesewitz . . . . .  709 , 604 
Lumber, making artificial, W. S. Huntington 709, 488 
:\Iagnetic wheel, J. O. Hpinze, Jr . . . . . . . . .  709, 484 
Malt houses, apparatus for conveying grain 

in, W. P. Rice . . . . . . . . . . . . . . . . . . . . .  709,558 
:Uanifold duplicating device, H. H. Norring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,853 
Match boxes, etc. , apparatus for applying 

the preparation to striking surfaces of, 
S. E. Pasfield . . . . . . . . . . . . . . . . . . . • . . .  7oU, (145 

:\Ieasnring- device, E. Hill . . . . . . . . . . . . . . . .  70n, 600 
:\Ieasurin� dt'viC'e. shoemaker's, T. Cort . . .  709, 665 
;\1f-'at , etc. , machine for cutting, F.  Graff . .  709.5�9 
:\Ipat reducing device, H.  C.  Chambers . . . .  709, 607 
:\Ipchanic-al motor, R. K. McLellan . . . . . .  701'), 644 
}\feehanical motor, H. S. Durand . . . . . . . . . .  709, 668 
:\lprr�T-go-round, E. Bollinger . . . . . . . . . . . . .  709, 462 
�Ietal bending machine, F.  Ditchfield 

709, 75�, 709, 754 
)letal cuttiIlg tool holder, Taylor & Newbold 709,526 
:\Iptal1ic tip, W. W. Fike . . . . . . . . . . . . . . . . . .  70n, 850 
Milk and cream, acid mixer for faCilitating 

the testing of, M. D. Beach . . . . . . . . .  709, 461 
Milking shield, H.  H. Kagey . . . . . . . . . . . . .  709,774 
:\lolders' ('haplets, apparatus for the manu-

facture of, R. B. Haskins . . . . . . . . . .  709, 541 
Money changer, mechanical, -G. W .  Castlen 709, 744 
Mone-y holder or envelop, folding, E. L. Mil-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 4�6 
Mop wringer, .T. C.  Thomson . . . . . . . . . . . . . .  709, 586 
l\Iosquito canopy, M.  E. Wpbher . . . . . . . . . . .  709, 528 
;\lotor :  SE'e Mechanical motor. 
:\lusic If'af turner, .r. Ahern . . . . . . . . . . . .  709, 025 
Npcktip, C. Reynolds . . . . . . . • . . . . . . . . . . . . .  709, 680 
Nut lock, T. LYIlch . . . . . . . . . . . . . . . . . . . .  709 , 7 1 7  
Oar l o c k  guard, H. Ditchburn . . . . . . . . . . . . . .  701, 667 
Oil burner, J. r. SimOnSf'Il . . . . . . . . . . . . . . . .  709, 80� 
Ophthalmoscope, E. R. Meyrowitz . . . . . . . . .  70n,790 
Optic-al appliance, electrically controlled, 

W. B.  Wheeler . . . . . . . . . . . . . . . . . . . . . .  709, 837 
Optical instrument, edn('ational, O. W. Mc-

Fatrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,792 
Ordnanct', firing pin arrangement for breech-

loading, G.  Ehrhardt . . . . . . . . . . . . . . . . .  709, 701 
Orp crushing machinf', C.  C.  Laue . . . . . . . .  709,822 
Ores and by-products containing sulphur 

and iron. treating, A. W. Chase . . . . . .  709, 74n 
Ores, plectrolytically trf'ating, C.  E. Dolbear 709,817 
Packing, stuffing box,  P. Redford . . . . . . . . .  709 , 5 1 1  
Paper d i p ,  S. R. Strattan . . . . . . . . . . . . . . . .  709, 523 
Paper machinf', lace, J. R. Thompson . . . . . .  709 , 6 1 5  
Paper t n b e  - refolding machine, H. S.  Munson 

709, 501 to 709, 503 
PP8 shellpr, L. A. Aspinwall . . . . . . . . . . . . .  709, 657 
Peat for fupl purposes, preparing bog, A.  

Charon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,664 
Pens, filling or refilling fountain, R. H. 

Ashcroft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 7Bl 
Pt-'rfp(·t combustion fur1lace, W. N. Best . . 709,571 
Pprforating maehint-', E. A. Trussell . . . . . . .  709, 566 
Pessar�T . C.  Holhyf'g' . . . . . . . . . . . . . . . . . . . .  709, 675 
Photog'raph burnishpl', C.  J. Dorticus . . . . .  709,757 
Photog'raphiC' shutter mechanism, C.  A.  Mul-

Ier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,500 
Pianofortf' aetion, G. M. Guild . . . . • . . . . .  709, 6�() 
Ping ]Jong tablp net support, A. Ek . . . . . . .  709, 66!l 
Pipe ('oupling, TOdd & Gibbons . . . . . . . . . . .  701'), 77n 
Pipe hanger, H. S. Collins . . . . . . . . . . . . . . .  70D,815 
Planter and fertilizer distributer, combined 

sped, E. G. Henry . . . . . . . . . . . . . . . . . .  709, 575 
Plantpr, potato, L. A. Aspinwall . . . . . . .  709, 660 
Plow, ('ultivating, A. Horner . . . . . . . . . . . . . • .  709, 601 
Plow wing at taehment, G.  H .  McGuire . . . . .  709, 505 
Pocket, R. Bartell . . . . . . . . . . . . . . . . . . . . . . .  709, 460 
Poke, animal, H. E. Downing . . . . . . . . . . . . .  709,474 
Potassium cyanatp, prodll'(:'ing, S. Zuck-

sch\'iTf'rrlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,570 
Potato diggpr, L. A. Aspinwall . . . . . . . . . . .  709, 659 
Potato sorter, L. A. Aspinwall . . . . . . . . . .  709, 658 
Pouch. Smithline & Zaiser . . . . . . . . . . . . . . . . .  709,561 
Power transmitting machinery, E. Winans . .  709,856 
Preserving frozen food products, D. W. 

Davis • • . • . . .  . .  • • . . . .  • • • . .  . .  • . .  . .  • . . . . 709,751 

Scientific Am.erica.n 

�A BOON I N  BRAKE BLOC KS. 
The acknowledged leader in its line is 

� ,  Potter's Spring Brake Block for effi· 
ciency, durability, economy, stren h and 

--- serviceability. In use by bUilders of �e high­
est ·grade carriages and wagons. Morgan 
Potter, Fisbklll-on-Hudson, N. Y., U. 01. A. 

" OLD 
GASOLINE 

ENOINES 
are remarkable for 

SIMPLICITY 
and ECONOMY 

Write for Prices. 
O l d s  Motor Wo rks, 

1328 Jell'. Ave., 
Detroit, - - Mich. 

ARE YOU GOING TO BUILD ? 
If so, you want the best and most 

��:c
o
e
mJ;:�:��:Wi g�r!te;;�\�� 

in zero weather to summer temperaM 
ture with only % of the amount of 
coal re�ulred by OLber systems . We 
would hke to have you investigate 

�'v���o
f�l lt�����'ars �Y[h ��r:J�!1 

printed testimonials, sent free. 
VANCE BOILER WORKS, 

18 Fay Streett Geneva, :N. Y. 

E LE CT R I C  E nvelope Sealer 
��rya�tri�� �:d If�gg:e

sav�: 
device, but does its work ac­
c u r a t e l y  and 
neatly. Endors-

��J���W ��fJ� 
ers as most prac­
tical. A ma­
chIne of m erit. 
Write for cata­
logue B and list 
of users. Thexton 150 La Salle Street, 

S I t  Upright Drills . . . 
F�gIfg�e��8�i1\�'

il{1glt�1t/!r��k f�2-��1i 
Baek GearP.d. Self Feed Drill . Send for 
Catalog-ue and Prices. 

W. F. & J O HN BARNES C O .  
(E.tablished 18i2) 

1 999 Ruby St., Rockford, III. 

SAV E YO U R  
You will find our GASOLINE 

][ol�ttng EngincM a great saving over steam and a per­
fect economical boon where wood, coal or 
scarce and 
Both 
hoist from 

P. O. Box ll l4-a, Kansas City, Mo. 

Largest L ine  of Rubber Goods Made 
Ask: for new hne for trade, or 
exclusive line for agents. This 
is the season for you now. 
('ollars do not wilt ; look like 
linen j never change color. 
Manufactured only by the 
W i ndsor Col lar  & Cuff Co., 

W i ndsor, Conn. 

" H E R C U L E S  F L OATS" 
mean th e best floats on earth. 
Not so cbeap as some, but bonest, 
well made goods. 40,000 in 
daily use. 

H E�CULES FLOAT WO�KS, 

Box 372, 
Springfield, Mass. 

ARTESIAN 
W!llls, Oil and Gas Wells  drilled by Cf'ntract to any depth from 50 to 3000 feet. We also manufac­
tUre and furnish evarytbing re­
quired to d.l'ill and complete 
Bame. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Wri te us stating exactly what 
is required and send for illus­
trated catalogue. Address !!l2��f�i!:l��E�;��� AND SUPPL Y CO. 

VOI:K. U. S. A. 

Search Lights, Electric G a s  Lighters. 
New �tandar(l " Auto­

gas" Battery set� for A utomo­
biles, Autocycles and Launcb­
es. Regnlar 8-cell set, oak 
case, $5. We make all shapes 
and sizes at reasonable prices. 
S"arch Ligbts, E lectric 

Gas Lighters. A uto­
mobile Lighters. 

New Standard Electric Gas Lighter. 
$1.50 each. 

Good for one year in any home. (New ceUl:l by mail, 4Oc. 
Quantities, $16 per hundred.) Moaey makers for brIght 
people. Agents wanted. WM. R()(J HE, Inventor 
and Sole Mfr., 42 Vesey St . . New York, N. Y. 

D. L . H O L D EN 

Printing device, W. L. Morris . . . . . . . . . . . .  709,552 
Printing machine, W. Scott • . . . . • • • • • • • • •  709,515 
Printing machine, Wende & Carter . . . . . . .  709,810 
Projectile or shell for ordnance, explosive, 

C. Puff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,854 
Projectiles, hardening, R. A.  Hadfield • • • . • .  709,631 
Propeller, D. Selkirk . . . . . • . . . . . . . . . . • . . •  701l, 801 
Pump, automatic siphon, A. Bruzek . • • . . . .  709,662 
Pump, rotary force, S.  M. Frank . • . . • . . • . .  709,597 
Radiator, A.  Eichhorn • . . . • . . . . • . • . . . . . . .  709,758 
Rail joint, J. W. Elzea . . . . . . . . . . . . • . . . . . .  709,475 
Railway carriages, safety outlet i n  longi-

tudinal walls of, D. Erdelbrock . . . . . . . .  709,573 
Railway cross tie and chair, combined, S. 

Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,787 
Railway danger signal device, F. G.  Cham� 

berlin . . . . . . . . . . . .  ." . . . . . . . . . . . . . . . . . . .  709,469 
Railway Signalling apparatus, E. Rowe . • . .  709,798 
Railway switch, electrically operated, J. 

Loney . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . .  709,676 
Railway tie, J. L. Grieb . . . . . . . . . . . . . . . . . •  709,481 
Railway track laying machine, H. Mann . .  709, 641 
Refrigerating apparatus, C.  J. Coleman • • .  709, 814 
Rein holder, T.  L. Thompson . • . • . . • . . • • . .  709,585 
Rein holder, W. P. Sampson • • . • • . • • . . • • • •  709, 855 
Rotary drier, L. Grill . . . . . . . • . • • • . • • • • . . • .  709,704 
Rotary engine, S .  J.  Webb . . . • . . • • . • • • • .  709 , 623 
Rotary enginE', B. W. l1�ellows . . • . . . • • • . • • .  709, 702 
Rotary . engine, O. C .  Jones . . . . . • . . • • . . • .  709,778 
Rule, drafting, M. C .  Kelley . . . . . . . . . . • . .  709, 776 
Sash lock, W. Bennett . . . . . . . . . . . . . . . . . .  709,591 
Sash weights, flask for making seamless, 

A.  S.  Hodges . . . . . . . . . . . . . . . . . . . . . . . . .  709,768 
Sashes, automatic releasing device for win-

dow, C.  Rupp . . . . . . . . . . . . . . . . . . . . . . • 709, 800 
�awmill log r.eflector, W. T. S. Diggins . .  709, 627 
Ha,,,", power drIven, W. D. Lloyd . . . . • . . . . . • .  709,786 
Screw driver. J. F.  Larsen . . . . . . . . . . • . . . .  709, 603 
Seal, E.  J. Brooks . . . . . . . . . . . . . . . . . . . . . . .  709, 626 
Seal, dress pattern, Broach & Goodrich . . .  709,464 
Seal lock, J. P. Kernbaum . . . . . . . . . . . . . . •  709,777 
Sealing machine, envelop, H. E. Gavitt • . .  709,761 
Seat : See implempnt seat. 
Secondary battery, W. L. Silvey . . . . . • . . . .  709, 61 1 
Seed cake trimmer, Ellis & Neilsen . . . . . . .  709, 760 
Seed cleaner and grain separator, B.  F.  Hat-

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 766 
Seeding machine, Jr. E .  Davis . . . . . . . . . . . .  709,472 
Sewing machine thread controlling device, 

E. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  709,456 
Shade fixture, window, C. I. Wimmer . . . . .  709, 842 
Sharpener, shears, Ie Rossler . . . . . . . . . . . .  709,648 
Hhf'aring tool or clipper, J.  K .  Stewart . . . .  709, 522 
Shears� S.  N. Fortney . . . . . . . . . . . . . . . . . . . .  709, 478 
Shift key actuating device, R. S.  Cope . . . .  709,748 
Show case, S. Himmel . . . . . . . . . . . . . . . . . . .  709, 709 
Sifter, cinder, H. Maynard . . . . . . . . . . . . . .  709 852 
Signaling apparatus, train, W. D. Clopton 709' 746 
Sil!r, intenSifying the luster of, C.  Stuart . . 709:524 
SkIrt elevator, C.  W. L. Barber . . . . . . . . . .  709, 459 
Skirt holder or skirt suspender, W. Mehlfeld 709 823 
Sodium peroxid, compressing, G. I��. Jaubprt 709' 490 
Spinning ring truing me('hanism, C.  F. Roper 709' 512 
Square, try, P. E.  Eilenberger . . . . . . . . . . . . . .  709;759 
Steam engine, Moresi & Bergeron . . . . . . . . .  709,719 
Steam, superheating, H. Webster . . . . . . . . . .  709 655 
Stone board, artifiCial, A. McDougall . . . . . .  709:791 
Stones, molding box for the manufacture of 

building, E. Levi . . . . . . . . . . . . . . . . . . . .  709, 495 
Stove, . heating, L. W. Hemp . . . .  709, 67R, 70�, 6H 
StovepIpe attachment, J. C.  Hoyt . . . . . . . .  709, 54l'5 
Stovepipe ventilator, F. E.  Taft . . . . . . . . . . .  70n, 525 
Sulfur from sulfid ores, eliminating the, A. 

Gutpnsohn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 482 
Switch lock, automatic, J. E. Gillmor . . . . .  709, 629 
Switch stand, A. A.  Strom . . . . . . . . . . . . . . . .  709, 614 
Table fastener, J.  Neumueller . . . . . . . . . . . .  709,581 
Tailings elevator, centrifugal, W. Peck . .  709,721 
Telegraphic receiving tapes for translation, 

mf"ans for handling, P. B. Delany . . . . . .  709,752 
Telephone exchange, automatic, A.  M. Bul-

lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 739 
Tplephone exchange system and apparatus, 

Thi1fu
c
t���i��'

, ��I��r�r�dl���t�eiSS�� " " " 709,740 

12, 034, 12, 0:35 
Ticket, pin, J. P.  Kuhns . . . . . . . . . . . . . . . .  709,492 
Tirf' and fastpner for vehicle wheels, J. C. 

Haines . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  709, 48:3 
Tobacco truck, W. G.  Little . . . . • • . . • . . • . . .  709, 785 
Tool post, J. R. Back . . . . . . . . . . . . . • . . . . . .  709, 6�:3 
Toy, J. 111. K. Waldbjorn . . . . . . . . • . . . . . . . . .  709, 728 
r!'oy blocks, E. A. Cannon . . . . • . . . . . . • . . • . .  700, 467 
Toy railway, A.  Schutze . . . . . . . . . . . . . . . . .  709, 685 
Track brake, T. S. Butler . . . . . . . . . . . . . . . .  709,743 
Traction engine, D. Best . . . . . . . . . • • . . • . • • .  709,592 
Train message delivering device, P. P. 

Shives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,518 
Tramway. overhead, A. M. Acklin . . . • • • • • . 709, 692 
Trolley track switch, P. F. Werner . . . • . . .  709,590 
Tug and trace coupling, A. M .  Craig • • • . . .  709 , 471 
Typewriter, .T. E. Npahr • • . . • . . • . . . • . • .  709, 678 
Umbrella, E. M. Zeek . . . . . . . . . . . . . . . . . . .  709,624 
Valve for pumps, compressors or motors, 

rotary slide, L. Roedel . . . • . • . .  709,682, 709,68:J 
Valv(', straightway, D. K ennedy • . . • . . • . . .  709, 491 

, Vault light,  A. De Man . . . . . • . . . . . . . . • . . .  709,849 
Vehicle jack,  A. Zwicker . • . . . . . . . . . . . . . .  709,7R0 
Vehicle safet�r df'vice, motor, A. L. Riker . .  709 , 61':1 
Vehicle wheel, G. S. Lee . . . . . . . . . . . . . . . . .  709,546 
Vehicles from Slipping sidewise, means for 

preventing road, E. T. I .. . Williams . . .  709,838 
Ventilator : Sf'e Stove-pipe ventilator. 
Ventilator, W. T. Cottier . . . . . . . . . . . . . . .  709, 699 
Wagon body lifter. H. Soetebier . . . . . . . . . .  70n, 584 
�Tagon box, metallic, Grosvenor & Milner 709,705 
Wagon, chute, A. Ray . . . . . . . . . . • . . • . . . .  709, 723 
Wagon, dumping, W. Leonhardt . . . . . . . . . .  709, 715 
Washboiler, J. L. Powers . . . . . . . . . . . . . . .  709, 555 
Washing machinf', Brandt & Griffiths • . . . .  709,813 
Water elf'vator, L. "rells . . . . . . . . . . . . . • . . .  709,809 
Wf'll!'!, ptc. , sucker rod grab for oil, W. 

La Barte . . . . . . . . . . . . . . . . . . . . . . • • • • • .  709,580 
Winding machine, cross. R. Voigt . . . . . . . . .  709, 65:1 
"'''indow appliance, C .  E. Bradshaw . • • • • . . •  709,5a2 
Window fastening device, D. Snell . . . . • . . •  709, 726 
Window frame and sal'lh, E . .Davpy . . . . . . . .  709, 666 
Window frame and sash, sheet metal, C.  B. 

Scbilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,514 
Wire,  ('om hi nation tool for manipulating, E. 

C. CU\lPII . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709, 749 
Wirps, mptal fastening for cross, R. S. 

Blakp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wood fibpr, ma('hine for producing, H. M. 

Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709,576 
",\'ood , Impregnating, M. Ruping • • • • • • • •  709,799 
Wrench, R. .Tohns • • • • . • . . • • • • • • • • • • • • • •  709,711 
Wrench, C .  Busby . . . . . . . . . . . . . . . . . . . . . .  709,742 

DESIGNS. 

Stove, M. Magen 36, 082 
Toy stovc, C. A. iia:ii;y : : : : : : : : : : : : : : : : : : : : :  36,081 

TRADE MARKS. 

Asphalt and certain named products, West 
I ndies Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :J8,!l40 

Belting, ('ottOH, ",Vhitehurst Belting Co . . . .  38,91 4 
Boots and shops, J. W. Carroll . . . . . . .  38, 907, as,!=l08 
Boots and shops, Sanger Bros . . . . . . . . . . . . . . .  38, 909 
Roots and shoes, certain named, Dorothy 

Dodd ShoE' Co. . . . . . . . . . . . . . . . . . . . . . . .  3R, Dl 1 
Boots and shoes, miss(ls' and children's,  Dor-

othy Dodd Shoe Co . . . . . . . . . . . . . . . . . . . .  �R,!l1 0 
Canned salmon, Alaska Packers' Association :1R,n;)4 
Cigars, J. S. Edwards . . . . . . . . . . . . . . . . . . . .  :�8,!)25 
Coolers. liquid, O.  Rod(ll'\vald . . . . . . . . . . . . . .  38, 935 
Felt and c(lr t a i n  named felt goods, Bingham-

ton I1'elting Co. . . . . . . . . . . . . . . . . . . . . . . .  :38,913 
Inour, Ditty & Ordner . . . . . . . . . . . . . . . . . . . .  38,926 
l;�ood product, cereal, Fair Haven Food Co . .  . 

38, 927, 38, 928 
Gas generators, portable acetylene, J. J. 

Hendler . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  38,938 
Lamp for burning acetylene gas, Elf'ctro 

Lamp Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :18, 9:J7 
Lard, T.  L.  Boyd . . . . . . . . . • . . . . . . . . . . . . . . 38, 933 
Liniments, R. E. Shafto . . . . . . . . . . . . . . . . . .  �8, !=l23 
Medicinal compound, tonic, W. R. Krembs . 38,916 
Medicinal preparations having digestive and 

nutritive properties, Reed & Carllrick . . .  38, 922 
Med1�!��lhl�(�r .

c
.
e

.
r

.
t�l�� . .  ���:� . .  ��l.�:�.

t� : . .  �: ;)8, 920 
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T i E 
"8(ST Ll6HT 
is a portable 100 candle power 
light, costing only 2 ('ents per 
week. Makes and burns its own 
gas. Brightel than electricity 
or acetylene and cheaper than 
kerosene. No Dirt. No Gr('use. 
No Odor. Over 100 styles. Lighted 
instanly with a match. Every 
lamp warranted. 
Agent8 Wanted Everywhere 

THE"BEST"Ll GHT CO. 

ARMSTR O N G ' S  No. 0 T H R E A D I N G  MACH I N E  
Can be attacbed t o  bench or post. 
Designed for tbreading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe � to 1 inch j the 

?��I�Si��� pi
tr�e�� iiie 

2 :���e:r 
Armstrong adjustable dies. Oth­
er attractive features. Send for 

;f��u���� 1�h�!f::S�fr��f 
New York. Bridgeport, Conn. 

Cutting Dies .. 
FO��::::: i;g.TH. W;:;' � :!, 

All kinds, tor use with mallet ' 
or under a press. � 

THE nOGGSON & PETTIS CO ..  New naven, Conn. 

T H E  MIET�
,.�o�E ISS KEROSENE 

1 t o  6 0 H .  P. an.d GAS ENGINE burns K EROSENE cheaper and safer t 'an gasohne. Automatic, 
simple. _ reHabl!:. N o  electric bat­
tery or flame used. Perfect regula­tion. ] !lted or directly coupled to 
dynano for electric lIghting, charg­
Infi stot\g� batteries, pumping ana 
a vow

ex. VYfETZ: 1 28-] 38 MoTI' ST., NEW YORK. 
ADOPTED BV 

U. S. GOVERNMENT. 
IIlg-best Award. direct coupled 

. Generator Set, ParIS Exposition,1900. 
position, 1901 . Gold Medal. Ch�fe�ton�&'b�:E:;�;it�:,ri��2.EX. 

N E W B I N O C U L A R. 
(The Trieder.) 

Small as an opera glass. More 
powerfnl than the largest Held 
glass. Send jor Circulars. 

Q U E E N  & CO.  
Optical a:�

n
�ctf�!;!'l;� Instr11r 

1 0 1 0  Chest nut Street, 
NEW YORK : 59 Fifth Ave. PHILADELPHIA, PA. 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
or Catalogu. Free. 
E .  S .  R I TC H I E  & SON S ,  B ROOKL INE ,  M ASS 

COOD I N C O M ES M A D E  
by selling our celebrated goods. 

2 5% to 30% C o m m ilssion.  

Blll�"t;;tJ>l(��S�T 3 3  C .  
1-lb. trade-mark red bags. 

Good Coll'ees. 12c. and 150. 
Good Teas, 3Oc. and 35c. 

The Oreat American Tea Co. 
31 & 33 Vesey St., New York. 

P. O. Box 289. 

S 1 250 TO 53600 :����:�� 
FOR H H MEN .t. WDMEN 

NEW PLAN AND OFFER. 

HAR R ISON M'F'G CO., 12 Harrison Bldg. ,Clncinnatl, O. 

RSEG ���'C�gi ICELDMACHI NES S E [  F I R S T  PAG E  S C I E N T l r i C  AME.R I C A N  SEPT  2 1 3 9 9  

Medicines for curp o f  pulmonary troubles 
and diseases of the blood, Hans Chronic 
Cough Cure Co. . . . . . . . . . . . . . . . . . . . . . . .  38, 921 I Overalls and shirts and jumpers to be worn 
in connection with overalls, J. E. Adams 38,905 

(Contmuea on page 229) 
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lise your own paper. 
Any pen, any ink, no pre55 

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

Every man who writes letters should write for price� 
if his stationer doe; bot keep it. We manufacture 

" Ditmars" Pypewriter �ibboDS 
and Carbon Paper. 

PEN.CARBON MANIfOLD CO •• Dept. I .  
14507·9 Centre St., New York, U.S.A. 

AUTOMOBILE 
Parts and Castings 

We sell casttngs of Gasoline Engines 
1 to 12 H. P. 

They are fine for Boat Engines also_ 
. "-uto Supplies. Get our Catalog-500 illus. 

A. L. D YKE, 
Vandeventer & 'Va.'lhingtoIi Aves . , 8t.. I�ouIM, Mo. 

The " Wolverine " Three 
Cyl i nder Gasol ine Ma· 
tine Eng ine .  
The only reversing and self­startinl'!: gasoline engine on 
the market. Lightest engine 
tor the power huilt. Pmc· · 
cally no vibration. Absolut. 
ly safe. Single, double aL _l 
triple marine and stationary 
motors from � to 30 H. P. 
W O L V E R I N E  

M OTOR WOR KS. 
G rand Rapids. M ich.  

Packing house products, certain named, 
Schwarzschild & Sulzberger Co. 

38,929 to 118,932 
Painters' supplies, certain named, Universal 

Paint-Solvent Co. . . . . . . . . . . . . . . . . . . . . .  38,936 
Pencil sharpeners, Eagle Pencil Co . . . • . . . . .  38,902 
Pens, C .  Howard Hunt 1'(,11 Co . . . . . . . . . . . .  38,901 
Remedial agent, certain named, Maibrunn & 

Knappe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,918 
Remedies in tablet form for certain named 

diseases. B.  N. Robinson . . . . . . . . . . . . . . 38,919 
Shirtwaists and skirts, Gottlieb & Beck . •  38,904 
Shirts, collars and cuffs, H. Dobson . . . . . . . . 38,903 
Shoes, men's,  boys' and youth s ' ,  B.  A. Cor· 

bin & Son Co . . . . . . . . . . . . . . . . . . . . . . . . .  38,912 
Silks, Consumers' Silk Mills and Coupons Ex� 

change Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  38, 906 
Skylights, A. E. Rendle . . . . . . . . . . . . . . • . . .  38,941 
Soap, Goodhair Remedy Co . . . . . . . . • . . . . • • .  38,915 
Tonic for the bladder and kidneys, A. Spiegel 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,917 
Wall finishing and decorating material, Mur-

alo Company . . . . . . . . . . . . . . . . . . . . . . . . . . 38,939 
Wines, port and sherry, G.  G. Sandeman 

Sons & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  38,924 

LABELS. 

"Cameo Hair Food , "  for hair food, Cameo 
Chemical Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  9,448 

"Canastot a ' s  Best 5c. Cigar , "  for cigars, De-
tor Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,442 

"Cheste-rfield Splits, "  for aperient water, 
Swineford ' s  Arsenic-Lithia Water Co . . . • 9,445 

"Dr. A. L. Schmidt's 'U-Go' Blood Purifier 
Rhpumatic Cure , "  for a mpdicine, F. T. 
Schmidt & Sons . . . . . . . . . . . . . . . . . . . . . . . . 9,449 

"E. Poncelet Freres, " for en-me de men the, 
J. Clavel Wine & Cordial Uo . . . . . . . . . . . .  9, 444 

"Ma ryland Lpadf'r , "  for canned pe-aches, Phil-
lips Packing Co . . . . . . . . . . . . . . . . . . . . . . . .  9, 447 

"Mexoja COtIN', " for coffpe, Arblwkle Bros. 9,446 
"Mi Todo , "  for cigars, M. Fernande-z . . . . . .  9, 443 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1 863, will be furnished from 
this office for 10 cf'nts, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co.,  361 Broadway, New 
York. 

Canadian patents may now be obtained by the In­
ventors for any of the inventions named in the forp-

H d T d F C )  going list. For terms and further particulars owar wo an our yc e I address Munn & Co. , 361 Broadway, New York. 
MAR I N E  

AND 

AUTOMOBILE 
MOTORS 

Write for Cat. 
G rant Ferris Co. 

Troy, N. Y. 

NEW BOOKS, ETC. 

THE ENCYCLOPEDIA OF CERAMICS. Com­
piled by W. P. Jervis.  With Much 
Original Matter Now First Published . 
New York : Blanchard. 1902. Pp. 673.  
Price $6.50.  

W O R K S  L I K E  A C H A R M .  Mr. Jervis has succeeded in producing a 

I, 'Ilost handsome volume on a subject which 
'!!LS, perhaps, been hitherto best treated in 
European books. The value of his work as a 

' reference book can be determined only by 

Perfect satisfaction is experi­
enced using our No. 5, 6 or 9 
Hand Pipe Threading and 
Cutting Machines. Cran k  or 
ratchet power. Gears housed 
from dust. Chasers set by grad-

fairly long use. The examination which we 
have given the work convinces us that it is 
one which should find a place in the library 
of every ceramic artist. Its scope is wide, 
its treatment sufficiently minute for an en­
cyclopedia, and its trustworthiness above re­
proach. 

1ea:��N A���br�:ciin�a�h�Ie 
rf� 

motion, opened to permit pipe 
ueing cut, and instantly closed . 

IPr' Send Jor Free Catalogue to 
The Merrell Manufactur­
ing Co., ilOl Curtiss Street. Toledo, 

BRENNAN GASOLINE MOTOR.S 

on. FRANKLIN 
Model Shop 

and latest approved pattern. 

;!��t{;'
r
�u��:iig

S
��'a NEW YORK STATE LIBRARY. Bulletin 72.  

quick to "tart. Fln-
I Albany : University of the State of eco

¥;���.?tni�l� New York. March, 1902.  Pp. 248. 
Built Price 25c. 

Engi ne 
One-llalf' Horliile Power 

worth $100 complete. We 8ell all neces-
��rr\i�:�ra�&i.

mG��r;::J �������i �r
t�';� 

45ffreVOJutions per minute . Upright or 
horizontal form. Finished parts sold 
separately. Runs by gas or gasolen e. 
For boys and men with a mechanical 
turn. Write for circular 9. 

PARSELL & WEED, 
129 .181 \\Teliilt :n�t St.. Nt'w York. 

B ULLETIN OF THE AGRICULTURAL EXPE RI­
MENT STATION OF THE UNIVERSITY OF 
TENNESSEE. Vol. XV. April, 1902.­
The Action of Copper on Leaves.­
With special reference to the injuri­
ous effects of fungicides on peach 
foliage. A Physiological Investiga­
tion. Knoxville, Tenn. Pp. 108. 

THE JOURNAL OF THE DEPARTMENT OF 
AGRICULTURE OF VICTORIA. Published 
for and on Behalf of the Government 
by Direction of the Hon. John Mor­
rissey, M.L.A. Edited by H. W. 

� 'if � Potts, F.C.S.,  F.L.S.  1902.  Pp. 115-

Removed to 182 .link Street.. 

9 � g, I 219.  !;. "q t ':. '" 13 THIRTY-THIRD ANNUAL REPORT OF THj!: SEC-

� :l � RETARY OF STATE ON THE REGISTRA-

$" � :> TION OF BIRTHS AND DEATHS, MAR-
Ol ... RIAGES AND DIVORCES IN MICHIGAN 

T H E  WAT E R B U RY 

" S; FOR THE YEAR 1899. Fred M. Warner, 
Secretary of State. Edited by Cress­
ly L. Wilbur, M.D. 1902.  Pp. 157.  

SIXTEENTH ANNUAL REPORT O F  THE COM­
MIS SIONER OF LABOR, 1901. Strikes 
and Lockouts. Washington : Govern­
ment Printing Office. 1901. Pp. 
1,053.  

Emery Grinder, 
with adjustabJe table, for fiat surface 
grindlng and flnishing, and for ordi. 
nary tool grinding. 

ar Send for Cat.alogue. 

B L A K E  & J O H N SON 
P. O BOX 7 ,  

W ATERBURY, CONN .  

4ND 
Lon­

Pp. 

d U ST P U B L I S H E D  

THE PRINCIPLES OF CHESS IN THEORY 
PRACTICE. By James Mason. 
don : Horace Cox . •  1902.  16mo. 
vii.,  330.  

L'ETERE E LA MATERIA PONDERABILE. Teo­
ria Meccanica dei Principali Feno­
meni Fisici. Torino : Tip. e Lit. 
Camilla e Bertolero di N. Bertolero. 
1902.  PP. 133.  

Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 
A�sr§��i!��7� I�v��1o�;�� N:��?i�� ��J1�°ln;�t?l;�i 

By F .  A. CRESEE, M. E. 
144 Pages. Cloth. Price, $1 .00. 

REPORT OF THE COMMISSIONERS ApPOINTED 
TO REVISE THE STATUTES RELATING TO 
PATENTS, TRADE AND OTHER MARKS, 
AND TRADE AND COMMERCIAL NAMES . 
Under Act of Congress Approved 
June 4, 1898. Franci s Forbes, Peter 
Stenger Grosscup and Arthur P. THIS is the most practical, up·to-date book pub- G I C 

. .  
W h' hshed in the interest of P'Itemees setting forth ree y, ommissioners. as 1ng-

the best methods employed by the'most success- ton : Government Printing Office ful. Inventors in handling their patents. It is 1902 P 5 49 
. 

written expreSSly for Patpntees by a practica l . p. -
l nventor, a 'ld IS based upon the expertence of some o� the most successful Inventors of the day. I NOTES OF A TRIP TO THE VEDDAHS OF CEY-It gIves exactly that information and adVICe about LON. By Dr. H. M. Ml' ller and Dr. bandling patents that . should be possessed by every In- I 

��nt��v�h�h:���� ��hl���;u;i�:1�lv�l�i������J't8a�� I W. H. Furness. Pp. 44. 
well as much valuable time in realizing from your in- METEOROLOGICAL O '  0 ventions. It contains no advertisements of any descrip- I BBER' ATORY AND THER 
tion and is published in the i ntere.ts of the Patentee I PLACES IN SOUTH AUSTRALIA AND �lone. an!1 1ts only o!>ject is to Ilive him sucb practical N mformatlOn !,nd adVICe as will enable bim to intelligent- I THE ORTHERN TERRITORY DURING 
Iy handle hIS patent successfully, economically and I THE YEAR 1898 Under the Direction profitably. . 

. It!!'ives a vast amount of valuable infurm3tion along of Charles Todd, K.C .M.G., M.A., 
thIS l�ne th;tt can �n ly be acquired by long. expensive F R S  F R A S F R M S M l E E  
�!f:���

nce III reahzmg from the monopoly afforded by a G�v�r
'�me�t

' Ast�on�rn'er: Post��ste�: 
U-Send jor Descripti,'e rircular. I General and Superintendent of Tele-M U N  N &. C O . ..  graphs. Published by Authority of Publishers, 36 1 Broadway, New York. (Cuntinued on page 230) 

r�� il The MAN and the HOUR I meet by the time of an i 
Elgin Watch 

Punctuality' s watch word IS Elg-in. 
Woro everywhere; sold everywhere' 
guaranteed by the world's greatest 
watch factory. Booklet mailed free. 

ELGIN NATIONAL WATCH CO., 

..r,.Q��!tAI�!?IQ�!",����� 
T H E  M O D E L  DYN A M O-M OTO R .  

[AUFORN 
Rel iab le Information 

S I G N A L I N G  THROUGH S P A C E  
about vegetable gardeninll. 
Roil, grain growing, fruit cul­
ture. poultry, cl Lmate, water, 
lands. power, markets. manu-without wires.-An article by W. Preece. describing tbe 

new Marconi system of teiegrapbing without wires. 
6 il lustrations . SCIENTIFIC AMEIlICAN SUPPLEMENT 
1 1  'l4. Price 10 cents. For .ale by Munn & Co. and all 
newsdealers. 

Apple Economical 
Are . 

St. Clair St., Dayton, Ohio, U. S. A .  
Kew stock carried by ehas K Miller 97 Reade Street N Y ' 

�hilade�phb Office, .The Bourse ; Chicago Offi�e, 19-21 La SaIl: St�eet: 
St. LoU1s stu:�k earned by A. L. Dvke. Linmar Building-. Boston Stock 
carried hy Electric Gas Lighting Co. , 195 Deyonshire St.-reet, Boston, Mass. 

t�;;��lrifedf�!�\t���ndW�te:; 
information write 

California 
Promotion COlnmittee 

RepresentiD
f 

state commer-

�A
a
&������g

i
g:i.t�r���, �rK .. 

D ept. a7, 
State Board of Trade. 

SAN FRANC ISCO, C A LIFORNI A . ' 
Special low railroad rate!; during Sept. and Od. 

ICE YACHT BUILDING.-COMPLETE 
detaUs for the construction of Ice Yachts, with many 
illustrations, are contained in SU PPLll,M.h:NT Nos. 624, 
11 il4. 1 1 97 and 1 'lila. Each number gives plans of a di1ferent boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 

Send th is  coupon for part icu lars of such a pol icy issued at you r  age. 

THE E Q U I TABLE SOCI ETY, 1 2 0 Broadway, New York. Dept. No. 29. 
Please send me information regarding an Endowment for 

. . . . . . . . . .  if issued at . . . . . . . . . . . . . . . . . . . years of age . 

Name . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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ENORMOUSLY 
The Largest S A L E  

Cigarettes 
CORK TIPS 

PLAIN 
OR 1 5C 

SURBRUG COMPANY, Makers 

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

:ad�N$�.�
R
�oO�6.00

f
a Ig:y

a
" wnt';;'dr��! 

doing likewise. So can yon. 
$5.00 to $10.00 daily made pla­
ting jewelry, tableware, bicy­
cles, metal goods with gold, sil .. 
ver, nickel t etc. Enormous de-
�'�ft��o':e� ��::h you FREE. 

lS. GRAY & CO., Plating Works, A lliami Bldg., CiDelnnatl, o. 

" The Sharer " 
A new foot power that can be applied to 
all l ight machinery. A kick �tarts the 
machine and an occa8hnal kick keeps it 
going. Send for OWl" Booklet. 

SLOTKIN &: PR.AG LlN , 
1 4 5A M u l be r ry St. ,  New Y o r k . 

Remington 
T Y P E W R I T E R. 
The Experience of a. 
Qua.rt er of a Century is 

BEHIND IT 

The Confidence of the 
Business World is 

WITH IT 
An ever=widening field 
of' usefulness is 

BEFORE IT 
WYCKOFF, SEA\".IANS C, BENEDICT 

(Remington Tvpewriter Company) 
3 2 1  Broadway IiI New York 

�""""� � TUBULAR � DRIVING LAMP. 
I '1' i� the only perfect one. 
1 '1' will not blow or jar out. 
1 '1' �ives a clear, white light. 
rr 18 like an engine head­

lIght. 
1'1' throws the light straight 

ahead from 200 to &to ft. 
IT hurns kerosene, i: Send jor bO')k ( free ) .  
R.  E .  DI ETZ C O  . •  6 0  Laight  Street.  N ew Y o rk. 

Mention this paper and get special di.'Cmmt.k. 1 
�-ESTA B L I S H E D  1 8 4 0 . -�� 

Anyone sending a sketch and descrintion may 
quickly ascertain our opinion free whether an 
invention is probably patentable. (]ommunica­
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through :MUlln & Co. receive 
special notice. without char�e. in the 

Sd�ntifjc Jlm�rican. 
A handsomely illustrated weekly. Largest cir. 
culatlon of any 8cientitlc jOurnal. Terms, $3 a 
year ; four month " $1. Sold by all newsdealers. 

MUNN It CO ,36 1 Broadway, New York 
lSranch Otllce 61Ii F St. WashiDCton. D. C. 

Scientific American OCTOBER 4, 1902• 

the Government of S outh Australia. 
Adelaide : Printed by C. E .  Brostow .  
1 9 0 1 .  P p .  xv., 8 1 .  

"DIFFEUEN'l·lAL" ' 0 3 .  Case Sehool of Ap­
plied Science. Pp. 1 7 8 .  Square 8vo. 

P AIN'l' AND COLOR MIXING. By Arthur 
Seymour Jennings. London : E .  &. 
F. N. Spon, Ltd. New York : Spon 
& Chamberlain_ 1 9 0 2 _  Pp. 9 4 .  

AMEHIcAN FOOD AND GAME FISHES. A 
Popular Account of All the Species 
Found i n  America North of the 
Equator. With Keys for Ready Iden­
tification, Life Histories and Methods 
of Capture. By David Starr Jordan, 
Ph.D. ,  and Barton Warren Ever­
mann, Ph.D. New York : Doubleday, 
Page & Co_ 1 9 0 2 .  Large 8vo. Pp. 
xlix. ,  573_ Price $ 4 .  

rrhe names of Prof. ])avid 8tal' l' .Tordan 
and Prof. Barton \YaL' t'en Evel'mann are in 
themselves a sufficient guarantee of the high 
charader of this hook. As it s t a nds, the 
work comprises what might be termed a popu· 
lar manual of ichthyology. The publishers 
have seen to it  that the book has appeared 
in a most admirable dress. The printing is 
excellent and the i l lu s t rations good and elear.  

PRINCIPLES OF S A:,\ ITARY SCH:XC�: ANI>  THE 

PUBLIC HEALTH. By William T_ Sedg­
wick, Ph. D.  New York : The Mac­
millan Company. London : Mac­
millan & Co., Ltd_ 1 9 0 2 .  Pp. xix.,  
368.  8vo. Price $3.  

The present volume is the direct ou tgrowth 
of a eOUl"Re of lectures on sanitary science and 
public health given for several years by the 
author to senior students of the Massachu­
setts Inst itute of 'l'echnol ogy. The volume 
deals with the principles rather than the arts 
of sanitation, and is intend�d to ue no lllOl'e 
than an elementary treatise on the 8ubjee t .  
I t  contains, howevel' , some new :r:natel' i a l  and 
some old material t reated from new points 
of view. The author tells us he has chiefly 
sought to bring together and to present in a 
simple and logiea l  form the fundamental scien­
titk principles on which the great praetieal 
arts of modern sanitation rest.  

LIGHTING BY ACE'l"YLEXF:. A T reatise for 
the Practical Lighting Engineer. By 
Frederick Dye, M.R. I .  London : E. 
&. F. N. Spon, Ltd. New York : 
Spon & Chamberlai n. 1 9 0 2 .  1 2mo. 
Pp_ xit, 188. Price $ 2 . 5 0 .  

Ni r. D y e  h a s  prepared a short book which 
may be said to contain the most recent in­
formation that has been gathered o n  the 
subject of acetylene gas. The book·s chief 
merit is  its terseness. The i l lustrations might 
he improved, a lthough the appearance of the 
work on the whole is good. 

ARCHIT�:KTONISCIIE HOCHBAU:WUSTER· 

HEFTE. Sammlung X I . ,  1 . Teil.  Mod­
erne Einfamilienhauser und Villen. 
Leipzig : Carl Scholtze. 1 6  plates 
with description. 

This installment of a we l l ·known work de­
serves the c onsideration of Alneriean archi­
tects. The plans and elevations presented 
are well designed and exhit architectural ideas, 
many of which are new in this country. 

HAXDBOOK FOR RAILWAY ENGIXEERS.  By 
H. B .  Andrews, C.E. Boston and 
New York : John Wiley & Sons. 
1 9 0 2 .  3 2mo. Pp. 2 0 2 .  Price $ 1 - 2 5 .  

T h i s  is  another handbook added to t h e  con­
stantly Increasing list.  I t  contains the usual 
geometr ical and t rigonometric a l  formula', and 
gives transition curve tables, track construe, 
tion tahles, strength of wooden beams ani] 
columns, electrical formula' and tahles, and 
in general. information that is of service in 
street railway designs and street rail way main­
tenance. 

EXPERIMENTS IX AERODYNAMICS.  By S .  P_ 
Langley. Second Edition_ Washing­
ton : Published by the Smithsonian 
Institution. 1 9 0 2 .  Large 4to. Pp. 
1 1 5 .  

'l' h e  value of Prof. Langley's c ontributions 
t o  aerodynamics and the influence which h is 
o lYn experiments in solving the p rohlem of ar­
tificial flight have had upon the investigators 
cannot be over·appreciated. In the handsome 
volume which lies hefore us, Prof. Langley has 
presented with a clearness, conciseness, and, 
above all, with a modesty that is charaeteristic  
of him, the results of the very elaborate in·  
vestigation whleh he carried out.  We regret 
that the very l imited amount of space at our 
d isposal prevents us from devofing to the work 
a review commensurate with its importance. 

THE NAV1GATOU au MAHINERS' GUIDE. A 

Handy Reference Work for the Use 
of Navigators, Yachtsmen and Stu­
dents of Navigation. Explaining 
How to Find Latitude and Longitude 
by Observation and Many Other Use­
ful Calculations and Tables. By 
Capt. R. M. Pugsley. Published by 
New Jersey Paint Works . Pp. 1 5 2 .  
Price $ 2 .  

It Is  SELF-C L E A N I N G  
T h e  Drake Acetylene Burner i s  not only self­

cleaning, but has adjustable alignment and can be re-
��:&
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Drake Acetylene Apparatus Co • •  ;�9 Hathaway St., C l e veland,O. 

WireCloth, WireLath, 
Electrica.lly -W el��� 
Wire Fa.brics 

Make Sure • • . •  

that the water you and yonr 
family drink is perfectly pure. 
You can purify any water of its 
poisonous germs by using 

THE BERKEFELD FILTER. 
wbose system of cylinders holds every 
particle of solid matter, paSS1l1g the 
water through perfectly pure. Easy to 
choun. A gallon of pure water in four 
minutes. and Perforated Metal of all 

Kinds BERKEPELD FILTER CO. , 4 Cedar St. , New York 
Manufactured by 

C L I NTON W I R E  CLOTH C O M PANY, CLI NTON,  MASS. 
BOSTO:'f NEW YORK CHICAGO SAN FRANCISCO 

THE BICYCLE : ITS INFLUENCE IN 
Healtll and Disease.-8y G. M. Hammond, M.D. A val­
uable and interesling paper in which the subjeL't is ex­
baustively treated from the following 8tandpoints : 1. 
'J.lhe UIi�e of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLE MENT� No. 1 0 02.  Price 10 cents. 
To he had at this office and from all newsdealers. 

COLD GALVANIZING 

Gas Engine 
IGNITER 
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I�atest and most improved model 
lW"" Send jar Circular. 

Car l i s l e  & Fi nch Co . •  233 E. C l ifto n  Av. ,  C i n c i n nat i .  O .  

S a v e  a l l  t h e  Spc1 tE'lI" ('on;,mllled i n  galvanizing b y  the hot process 
by using ollr Patent Col(j (�,t1vallizillg Prof'PSS, as the amount of spelter 
10l't as dross in the hot pro("f'l's if  Ilse(l ;n our process will giye suffiek L 
l)rotection to all:>' kind of work to makf' it rust-proof eveu against sal 

air and sea watt'r. OUT Patent Process is Ilnw ill use all over the coulltr�·. Our IkplIspes include l�. 8. (*OYl"rnnll"Jlt, The S tundard on 
{)O., Jlerrt'"�hoff Bout Uuilding (;0., Towll!ilt'lld &- Uowlley, Armour IJHddnJt Co. LicellsPs granted on royalty hasi1-l. 
Sample Hnd ellstom work done at our factory , 108-110 ·W. 1 1 th Rt. Main Offke, :l4tl Broadway. or. 8. :E]� E C T U O . GAI�\, A:S1ZIN G CO. 

YOU WON'T MIND 
Getting Oil" and fixing the Automobile 
or lifting it out of a rut, if you have 
one of ow 

Automobile Jd(ks 
Very small, light aud powerful. 
Send for catalogue 8bowing full 1ine inM 
eluding jacks for liftlng machinery, etc. 

Dealers wanted everywhere. 

WALLACE S U P PLY C O M PANY. 
609 Garden City Block. 

()III() A(J,O, • • • • • _ ILLINOIS. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M.. Hopkins. Description of a small elec­
tric motor devised and constr·ucted witb a view to aSl'li st­
ing amateurs to lliake a motor which m ight be driven 
with advantage by a current derived from a hl-lttery, and 
which wouJd have sufficient power to operate a foot 
lathe or any machilJe requiring nnt ovm' one man pow­
er. With 11 figures. Contained in S(TENTH'IC AMER­
J C A N  SUPPLEMENT, No. 64- 1 .  Plice 10 cents. To be 
had at this office and from ail newsdflalers. 

Note the Graceful Lines 
upon which the elegant, light an d  strong 

B U F F A L O  
STA N HOPE 

Th'Auto=Sparker 
does away pntirely with a l l  starting and 

:����:f bj.v;r��i��� s����h���� ���� 
teries, Can be attached to any ellgine 
now using batterie1-l. Fully guarantetd; 
write for descriptivp (·atalog. 

Mots i n g e r  Device MIg . C o . ,  
14 ::\Ofain St., Pendleton, Ind. 

'b � t:l " � �""" .. ., �� '" 
POWER T R A N S M I S S I O N  MACH'Y • � �6� � �.;<;" � 01> 
ELEVAT I N G  - CONVEY I N G  M i n i n g M ac h i nes 

COAL WAS H I N G  M A C H I N ERY � <s:�C'� '$'�; �"" 

E LECTR IC  M I N E  LOCOMOT IVES 
POW E R  COAL D R I L LS 

COAL H A N D L I N G  MACH I N E RY 

That 
Densmore Touch 
Pleases. 

D E N S M O R E  TY P E W R I T E R  CO.,  3 0 9  Broadway, New York --------" ""-- --- ------ - ---
BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTH'lC AMERICAN SU PPLEMENT 1 I �3. 
Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for catalo;!ue. 

HYDRO· CARRON. 

20.Mile Speed. 
20 per ('ent. GradeM. 
100· »i1e Ga!!lolinc Tank. 

SOO.lIlle U' ater Tank. 

DIXON'S 
6RArH ITOL[O 
An all around lubricant for Cylinders, Eng"inp 
8lides� Chains, Gears� Etc. of Automobiles. 
It is made of pure vaseline and Dixon's No. 6.% 
Graphite. It is equal1y uHefuJ for general use. 

Small Sample Free. 

J OSEPH D I X O lS  CRUCI BLE CO. 
Jer�ey City, N. J. 

" 
15 CENTS 

# 
G ETS T H I S  

$850.00 AUTOMOBILE 

The OLDSMOBILE-The 20th Century Horseless Carriage. 
Weight. 800 pounds ; range of speed, 3 to 20 miles per 
hour ; expense of running, 1i cent. per mile ; price, $650.00. 

Send 15 eents (8  2-c. stamps) for 3 months' 
trial subscription to 

"THE BOOK·KEEPER" 

This is one of the handiest guides that has 9 00 lb.. 6 H. P. Aetusl. 

ever come to our notice. It gives just FR���;;,;;aIOrijTOMOBILE CO., 

A handsome magazine for book-keepers. 
cashiers and business men. It  will teach 
you Accounting, Busi ness Management. 
BookMkeeping. Shorthand, Commercial 
Law, Short Cuts. Higher, Corporation and 
Cost Accounting-, Banking, Business Point. 
ers, Amusing Arithmetic, Lightning Cal· 

the kind of information that the amateur S E. Van B u ren Street. ()hleRlI"o. III.  
yachtsman wants. We are sorry to see, how­
�ver, that its pages are liberally interspersed 
with a dvertiSing matter that might well have 

I been relegated to the end of the book. 

E. H .  BEAOH. EDITOR culations , etc . a l .00 . Ye.r. 
Nineteen other valuable prizes in addition to the $650.00 Automobile 
will go to Book·Keeper subscribers. Send your subscription to.da1_ 

I The Book·Keeper Publishing Co.,  Ltd. , 1 6  CAMPAU BLDG . ,  D ETR O I T ,  M I C H .  
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A G R EAT REPOSI TORY OF PRACTICAL A N D  
S C I E N llF I C  I N FORMAT I O N .  

One of  the Fullest. b'I'CRhest. and Most Valuable Handbooks 
of the age. lndispensabU to Every Practieal Man. 

SIXTEENTH THOUSAND. 
PRICE $:l. 00. 

Free of Postage to any Address In the World. 

The Te(hno·Chemical Re(eipt Book : 
Contaming Several Thousand Receipts, covering the 

Latest, most Important, and most Useful Discoveries in 
Chemical Technology. and their Practical Application 
in the Arts and the Industries. Edited chiefiy from the (ierman of Drs. Winckler . Elsner, Heintz, Mierzinski, 
Jacobsen , Koller. and Heinzerling. with additiom� by 
\VilI iam 'r. Brannt and William H. Wahl. Ph. D _  (Beid . ) ,  Secretary o f  the Franklin Institute. I l lustrated by 7� 
�����Vi�g�'c��I�i�l�ili�'g�lt�l�e&at��n�:ct,°c�Il:'��i�� 
an immense amuunt and a great variety of matter. 

Price $2.00, free of postaJe to any address in the worl,d. 
;z:.::.w-A circular of 32-pages, shO'lvtng the full Table of Cnn­

tents of this important Book, sent by mail free of postage to 
any one tn any part oj the Worl£Z who wilt !urn�.'iJh his ad­
dress. 

HENRY CAREY BAIRD & CO .. 
I NDUSTRIAL P UBLISHERS,BoOKSELLERS& I:MPOItTERS 

8 1 0  Walnnt St • •  Philadelphia, Pit. , U.S.A. 

E L E CTR I CAL  E N G I N E E R I N G  
TA U G HT B Y  M A I L .  

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

TR.ICAL ENGINEER. ? "  
\Ve tt":lch Electrical Engineering, Electl'lc Lightin�. Elec�ric RaIlways, Mechanical EngineerIng, Steam Engi. 

neenng, Mechanical Drawing, at your home by mal i . 
Institute Indorsed by Thos. A. Edison and others .. 
ELECT RICAL ENGINEER INSTI T U T E, D'pt. A, 240·242 W. 23d St. New York. 

L E A R N  P R O O FR E A D I N G .  !�s,;o� ���� 
education. why not utilize it at a genteel and uncrowded profession paying $15 to $35 weekly ? Situations al ways 
obtainable. We are the orig-inal instructors by mail. 

H O M E  CORRES P O N D E N C E  SCH O O L ,  Phi lade l p h i a .  

\Vl�r
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men are callina for every day are 
trained men. Our booklet " How to 
ra�t� a�O��{�f;IOi����atr��:est��� 
for a copy. IT'S FREE. Our courses for home study include 

Engineerinar. Illustrating, 
Architecture, Decorating, 
Mining, Journalism, 
Metallnrgy, Bookkeeping, 
A,·t, Stenography, 

and English Branches. 
SEND FOR CATALOGUE 6. 

'�.� . w�ttodlAW 
_____ If you have a Hking or a natUral - -::' Talent for Drawing, cut thls out 
__ c � mail with your address and receive 

:::?' our I'RE"� 8ample Lesson Ulreular 
I .......... , with termM, and t wenty POl"tl'aits of 

I � well-known artl8ts and Illustrators. 

( N. Y. SCHOOL OF CARICATURE, 
Studio 86 World Building, New York City. 

As Employee or Employer. 
are your business con nec­

tions satisfactory ,? We find 
positions and furnish Capa­
ble High-grade Executive and 
Technical Men at short notice. 
W r i t e  f o r o u r  b o o k l e t. 

THE H4PGOOD BUREAU. 

M U N ROE,  HALL & H O P K I N S ,  

(HfMISTS, fLfCTROCH fMISTS, 
and fNGINffRS 

Room 7 2 5 .  BOND B U I L D I N G ,  WAS H I NGTON.  D .  C .  
Inventions and Processes Perfected. Plants and Equip­
ments Designed . Expert Opinion in Patent Causes. Measurements, Tests, and Efficiency Determinations. Laboratory Investigations carried on and Reports ren­dered. Analyses of every description made 

CHARLES E. M U NR O E ,  Ph .  D . ,  F. C. S .  
N .  M O N R O E  H O P K I NS.  Ph . 0 . , A.  I .  E .  E . 
CLARENCE H A L L ,  M .  A. C. S .  

Long Dlst:mce Telephone No. Main 25SS�y. 

tI'������������������������ .. � �OiL:�SMELTER-:MINES7"'t 
.� Dividend-Paving Mining, Oil and ill 
.� S melter Stocks. Listed and \1/ 
,� Vnlisted, our Specialty. \1/ :l� DOUGLAS, LACEY & CO. i . Bankers & Brokers, Fiscal Agents, \1/ Members N. y. Consolidated Stock Exchange. \1/ ·1' 66 B R OADWAY & 1 7  N E W  ST . . N E W  Y O R K .  ill 
' . • Booklets giving our successful pIau for realizing the 1o.rce W 

• •  tntel"el!lt and profitM of Ie itimate lllinin�, oil and W 
• •  smeller ill\'�st.llIel\tg, sub. bbllk�, �11 l p!uti('ulars, ete., fiJ,("nt \Ii ..IL.. free 011 applleation. u; ··"�EE:E:eE:E:"E:E:EE:��e: 

Scientific American 23 1 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters 01" 

no attelltioll will be 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 numher of question. 

Inquiries not ausVi'(H'ed in reasons hIe time should be 
repeated ; correspondents will hear In mind that 
some answers require not a littlf' resf>arch, and, 
thongh we 4:'udeavor to repl�' to all either by 
letter or in this department, each must tal�p 
his turn. 

Buyers wishing to purchase any article not adver. 
tised in OUl' columns will he furnished with 
addresses of houses manufacturing or carryillg 
the same. 

SpeCial Written Information on matters of personal 
rather than generul interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may b' 
bad at the on.ce. Price 10 cents each. 

Books referred to promptly supplied on receipt (.f 
price. 

Minerals sent for examination should be distinctl:y 
marked or labeled 

( 8 7 0 0 )  G. L .  asks : I have an indue· 

-
eLECTRICIAN, JOURNALIST, BOOKKEEPER, STENOGRAPHER. 

ARTIST, PROOFREADER, ADVERTlSBMBNT W RITBR. 
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Courses of home study : 
ILLUSTR.A TING, 

WR.ITlNG and 
CAR.ICATUR.E, ADVER.TISE MENT= 

MANAGEMENT, 

lPR.OOFREADlNG, BOOKKEEPING ,  

JOURNALISM , 

STENOGRAPHY, 

ELECTR.ICITY, and PR.ACTICAL 

tion c o i l  guaranteed to give a ] · inch spark. � 
What amount of current w i l l  be required to 

ENr..INEER'S LICENSE I 2d HAND GAS and GASOLINE ENGINES 
make the 1·inch spark, and what number of U ��;ke f�O� \":'0 ��hP�.� a�le::'�'ke�,e�W;'�ige
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as many dry cells  w i l l  probably run the coi l 40-pal'e pamphlet containing questions asked by Ex-
Callison lUotor Co .. 271 West St., New York. 

to its f u l l  effic iency. We should not advise Also se�tr��!is��a')[�c(;.Uf�i��eers S ENT FREE .  . •  T H I S B E ATS N E W J E R S E Y . " 
the use of the Bunsen cells  with nitric acid. tree of charge. dara%�
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'liY�I��� The fumes in the house wil l corrode a l l  metal· 

work. Better use chromic acid solution. C E O .  A. Z E L L E R ,  P U BLISHER �nl�[.::'i.rt�0�,�1L�:dl�Ac'6.���ci'lid�!iot:�'t 
�ecretary 

( 8701 ) A. C. asks : A farmer in plow-
Room 600 liS S. Fonrth St . ,  St. Louis, Mo. -- ---- - -- -- ----

SMALL  SPRINGS OF EVERY DESCR IPT ION 
ing around a square field. having plowed a 
strip ten rods wide. finds lha t he has one· 
fourth of his field pl owed. How many acres 
in the field '! A .  The problem yon send is not 
an arithmetical problem, but requires for its 
solution an equation of the second degree in 
algebra . The solution is as fol lows : 

Let x = one side of the field. then w i l l  
rc - 20 = the s i d e  of t h e  square piece 

left after the strip is plowed 
around the outside. 

IX' = the a rea of the fie ld, and 
X2 - 401X + 400 = the area of the square piece. 

This area is three·quarters of the area of 
the entire field.  Therefore. 

%, x' = IX' - 40", + 400. 
So lving this equation, we obtain for the 

side o f  the field, 149.2 rods ; and for the area 
of the field, 1 3 9 . 3  acres. 

( 87 0 2 ) J. H. B. writes : I notice in 

your columns of August 2 the statement that 
"an a lut"in.",,, ball  and a lea!l ball  of the 
same size would fall.  in s till  air, at the same 
speed. " This appears to me to be an errone· 
ous conclusion. from a faulty argument. Ac· 

U S E  NO MATC H E S ! !  
Ligbt your gas with a 
PUSH BUTTON ! 

S I M PL E .  SAFE a n d  ECONOM ICAL 
Can be put in by anyone. 

To learn how, send for book, 
" ELECTRIC GAS LI GHTING." 

Copies mailed for �Oc. 
SPON & C H A M BERLA IN, 

Publi8hers of Electrical Books, 
128 Liberty St., New Y orl.:.. r. � . A .  

D
IV I DEN DS= 

Risk a postal. Send us your name 
for prospectus of the Rayo Min­
ing and Developing Co. of Cal­
ifornia. Every dolla r invested in 
these shares will return you regu­
lar. handsome. dividends. MIL· 

LIONS of ore values ready to mine; Elec­
tric Water-Power Plant in connection. Not 
the ordinary mining proposition. Shares 
now sel1ing at ground-floor price. Bank 
References. 

ROANOKE INVESTMENT CO. 
525 Marquette Building. Chicago. 

A Handy Book 
To Ha.ve 

F L AT OR R O U N D  W I R E . S T E E l O R  B R A S S . T H E  WA L L A C E  B A R N E S  C9 ISMAINSlB/?ISTOL.CONN. 
lUODEL� D IE!"; A N D  P U NC HES, Special MachiH��ft &dlll::�r�1,e��la;�tiiF��i����j�t�c::6: 

FRE E Catalogue of Arch itectural. Scientific 
and Technical Books. 
Prmspectns for lOO2, for "Architects' and 
Builders' Magazine," monthly $2 a year� 

W M .  T. C O M STO C K , P u b "  23 Warren St .• New Y o r k .  

MOD L I.... C ATA C O G U � S ' R � E. 
... U N I O N  M ODE.L WORKS '" CoE.A S @) 193  CLARK CHIC. CO O .  

MATCH Factory iUachinery. W .  E .  WILLIAMS 
____ �fr., 217 South Clmton St. , Chicago, U. S. A: 

I CE 
SPECIAL MANUFACTUR ING. SPEC, MAC H IN£RY. M O D E L�. 

EXPERIMENTAL WORK. D I E S  A N D  STA M P I N G .  PROMPT. GLOBE MACH. & STA M P I N G  CO. 970 HAMILTON ST. CLEVELA N D. O. 
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of these books : H How to 'Vire Houses for Electric 
Bells." . . Burglar Alarms," ·· 'relephones." . . Electric Gas Lighting." Prices and diagrams in eacb. Books on incandescent lighting, 25 cents. 
G E NTEL & M ! L L E R ,  1 6 0 3  CO l u mbia Ave .. P h i l ad e l p h i a  

B E R R Y M A N  H e aters 

cording t o  the well-known physical law, the 
force between two bodies varies directly as 
the product of their masses.  Then, the mass 
of the earth being cons tant, it follows that 
the force it  exerts upon any ( falling) body is  
directly proportional to the mass of that body. 
Suppose, then. that the m asses of the alu· 
m inium and lead balls are 'In and 111/ ,  respec­
tively. 'rhe forces with which they are at­
tracted downward are, then. not equal but 
prop oJ·tional to 111, and m', so that, since 'HI' 
is.  by hypothesis, the greater, the force acting 
on the lead ball  I s  the flr·eoter. But, the two 
balls being of the same size.  they meet wHh 
the .. arne resistance from the air. Therefore, 
since tl nequal forces are applied to equo./. I'e· 
sistances, it necessarily follows that the re­
sulting velocities cannot be equal, but that 
the ball on which the greater force acts, I .  e . ,  
t h e  l e a d  ball ,  w i l l  fall  faster. 

Montgomery & C o . ' s  Tool Cata l o g u e  B E N J .  F.  KE LLEY & SO N , 9 1  Liberty St . ,  New Y o r k .  

C. E.  D. also writes : In a recent issue 
G. M. T asks ( query 8650 ) concerning 
fall ing of two spheres of same size but dif· 
ferent weight. and you reply that they w i l l  
fall  in a v�cuum with t h e  same velocity, l ike­
wise the same in air. The latter p�rt of the 
answer is manifestly incorrec t ,  for i t  would 
indicate that fa i l ing bodies are not resisted 
by the all'. The weight of the body is the 
power to overcome the resistance ; and since 
the resistance is  the same, since both are of 
the same size. the heavier body w i l l  fall  fas­
ter. Any other conclusion would be assuming 
that ditl'erent power wil l not prodnce added 
speed. A .  We fear our answer to the query 
was not sufficiently explicit.  Two bodies of 
the same size but of ditl'erent weights will fall  
with ditl'erent velocities in the air after they 
have f a l l en ior a sufficient time. Aluminium 
is more than 2,000 times heavier than the 
air  at normal pressure. At o r  near the be­
ginning O'f its fall the all' would resist an 
aluminium ball in the same degree as one 
pound would resist the motion of a ton. How 
slight that wou ld be any one can see. I t  
w o u l d  be imperceptible under moderate veloci­
ties.  How little the ail' resists heavy dense 
bodies can be seen by considering how swiftly 

It is i l lustrated throughout and de-8cribeo and prices Tools. 704 pages, 6}4'x � ins. 'rhe latest edition. with dis­
count sheet hy mail for 25 cents. 

MONTGOMERY & CO., tOo, Fulton St., New York City. 

C A R S  
FOR EVERY PVRPOSE 

Rails , Portable Track, Switches, Etc. 
AND ALL ACCESI'IORIK!'; ALWAYS IN STOCh:. 
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Lumber Car. 
ARTIIUR ,KOPI�EL, Dept. P, Write for 

6 6 -68 Broad St., New York. Catalogue No. 30. 

a stone or bullet cuts the air.  Lead is more PRICE $700. 
than 8,700 times heavier than the air.  and is 
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in a higher degree able to overcome the resis· Imaginable has been said In commendation of its style 
tance of the ail'.  There is no question that · and beauty. Get our catalog. 
the lead ball  will  acquire the greater velocity. SPAU L D I N G  A U T O M O B I L E  & MOTOR CO . •  Buffalo ,  N. Y .  

Manufacturers of the (KEI.LEY PATENT) Improved Berryman water tube Feed W'ater Heater and Purifier. 
tia�eo�g�f:�� ��t
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a�gd e:c�������\�d as to be utterly indestructible by the heaviest boiler 
pressure·it is possib l e  to carry. Write for catalo�ue. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. SpeCial Machinery. 

E .  V.  BAILLARD.  Fox B ldg .• Fran k l i n  S q u are, New Y o r k .  

����� TYPE W H EE L S .  MODELS .... EXPER1MENTAL WORK. SMAll. MACtiINERY NOVEUIE8 a. ETC. NEW TDFU< GTENelL WDMI 100 NASSAU 8 '!'  N.Y. 

MOD EL !��h���!.�L� ��e!t�L!' 9n�� 
neer. Drawings and Designs for SpeCial Work. 

G RAHA M ,  1 0 6 E. 2 Bth Street. New York.  

EX P E RT M O D  El �i!-!1 �l�v�lN.,��e��:.,�t�!��: al work. WAGNEIt MFG. CO., 9 Mohawk St., Chicago, Ill .  

I P R I N T  MY OWN CARD S 
CirCUlars, newspaper. Press, $�. Larger size. $1"'.00. Money saver. Big p r O fi t s  p r i n t i!1g for others. 

Type st'tting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
fa<ltory, The Press C o . ,  M e r i d e n ,  Co n n .  

AGENTS In every connty i n  the State to  sell T r a n S p R )' e n t  Handle Pocket 
WA NTE D fr��Vf�1·tO a&;)� rii6�lh

i
���8; J:j�: Write for termiS. Novelty Cutlery Co., 2 Bar St.,Ca.nton,O 

Running 
Qualities 

Ease 

1417 NiagaraSt.,Bulfalo,N . Y 
The helg:lt from which the balls are dropped 
must be greater than is usually available for 
sueh experiments in order to make this dif­
ference appreciable. Our correspondent is 
quite right in his argument. and the result 
w i l l  be as he say. If therQ I� a sutllelell t dlil­
tanN for the flliL It  will pl'obllbl} lie nGC8iI­
sal'y to drop thl! bal ls from a beight (If about 
200 feet to make a perceptible difference in 
the time of fall. 

YOU ONLY RISK $1 
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THE 
WINTON 
· · PUP " 

During the recent race meetings this wonder 
fn} car showed itself in a class by itself. 
It contains a :-'3 H. P. motor. whtch is to be the 
standard in the coming season's 

WINTON TOURING CAR 
The Wi nton Motor Carriage Co. ,  Cleveland,  0 . ,  U . S .A. 

NEW YORK CHICAGO BOSTON PHILADELPHIA 

CHARTER ENG INE 
USBll ::Y A:iAbENE FOR ANY PURPOSE 

Stallonaries, Portables, Sawing Outfits, 
Hlts���G!S�W�:,sG:s�'br.�I'Il�f.;. Send for Illust'I'Utod Oatalogue and TeRU· 

monial8, artfl State Your Power N eelis. 

CHARTER GAS E N G I N E  CO . . Box 148, <:TERL I N G .  I L L  

BAR6AIN IN MOTORS 
five H. P. Duplex Motors for $115 
Having- .contracted for a larger number of these popular air-cooled mutors than we are able to use this season, and as we wish to turn them into ready money, we otTer a few at a price previously unheard of. Write immedi .. ately for information to 
THE L O O M I S  A U T O M O B I LE CO.,  WESTFIELD, MASS. 

J ESSO P'S S T E E LTHe\'�r.r-'{ 
F O R  T O O L S ,  S AW S  ( Te. ' 

W'f! .J E S SOP <l< S O N S  iC e 'l,l JOHN S T. NEW YORK 

A n alyze the trade-mark-the petals oftlowerspc1lthc name 

��!!!c� 
Sold in stores or sent by mail, 
ten pictures of standard size, 
o r  four of the larger size, for 
twenty-five cents.  

Srecial Offer to Readers 
o Scientific American : 
To anyone not familiar with 
these pictures we will send 
fo r twenty-five cents, five of 
o u r  most po pular subjects of 

standard size, with two of the l arger size, and a complete 
catalog contai n i n g  a thousand illustrations , i f  you will 
mention the ScientIfic A m erican . 

C atalog 30 may be ordered separately for two 2.-cent stamps. 

COSMOS PICTURES COMPANY 
296 BROADWAY, N EW YORK 

Cbt CyptWrittr €xcbangt 
I� Barclay St .. NEW YORK 
1 2 4  La Salle St., C H I CAGO 

38  8romfield St ., BOSTON 
8 1 7  Wyandotte St., 

KANSAS CITY, MO. 

209 North 9th St • •  

ST. LOU IS, MO. 
S 36 Cal ifornia St., 

SAN FRANCISCO,  CAL. 
We will save you from 10 

to � ou '.rypewriters of all makes. Send for Oatalogue. 

NfW fNGLAND WAICHfS 
have a world-wide reputation 
faiDed by results as accurate 
s�:;kae:S�i;·les.W� e�:�eon'� complete watches. Catalogs sent on request. 

T H E  N E W  E NC LA N D  WATCH C� 
37 & 39 :ll.aiden Lane 131 Wabash Ave .. New York Chicago. 

Vlaus �preckels Building, San FranCisco. 

D I OKERMAN ' S  D U RABLE 
AMERIOA:-; DESK & STOOL CO., . 
33 Howard I-lt . . just Ea8� of 434 B'way. r q!Yi�1 New York CIty. 

����Yt�!!a1�t!�� � ,.... alford to do WIthout Il. ""� � GOLD MEDAL 
AT THE PAN.A MERICAN EXPOSITI O N .  

tFSend for Oatalog . ..8[I 
Faneuil Watch Tool Company, 

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

Scientific American 

W al tham » Watches. 
" From North to South, 

from East to West." 
II The Perfected American 

of interesting information 
free upon request. 

Watch, " an i!lustrateel book 
about waiches, will be sent 

American Waltlzam Walch 
Waltham, M.ss. 

Company, 

Orient Motor Cycle. Tb� H�r.2�t��,�P,�!��� th!�!�mObile 
LON G HILAND ENDURAN CE CONTEST. 

WE W O:N both years ; the only make to do so. 
EVERY TYPE WE MAKE HAS 
WON THE 
BLUE R I BBON. 
s,urrey, 9 h. p., (four pasi'lengers), 

081,800. 
Phaetun, 9 h. p., (two passl:'ngerl'l), 

$1,500 • . Runabout, 6 h. p., (two passengers), 
i}!1,200. 

We have never entered a contest that we have not won. 
Fitted with I.he New Orient 3 H. P. Motor. 

Speed over 40 Miles per hour. Look up our re{'ords. Get our catalogues. 
T H E  HAY N E S·APPERS O N  C O M PANY,  KOKOMO,  I N D .  

The Most Powerful Motor Bicycle in the World. 
Write for Particulars. Auents Wanted. 

W ALTHAM MFG. CO .. Waltham, M ass. 
(The oldest makers of g:a>!olme cars in America. 

The details of a motor car ('an not be perfected in one season). � 
El
��:����tIes 

RUN ABOUTS, SURREYS, TONNEAUS 

DELIVER Y WAGONS, VICTORIA S, CABRIO LETS. 

BROUGHAMS, TRUCKS, A MBULANCES, 

POLICE PATROL WAGONS. 

Write for <n/II' latest Oataloune illustrating and 
aescrilYfng seventeen different OolumlYfa Models. 

ELECTRIC VEHICLE CO., � Hartford, Conn. 
New York, 100 Broadway. Boston, 43 Columbus Ave. Chicago, 1421 Michigan Ave. 

A THOROUGHLY PRACTICAL AUTO-VEHICLE 

FOR EVERY DAY USE. 
THE WHITE STEAM CARRIAGE is the thoroughbred 01 the automobile world. It Is 
speedy enough-30 miles an hour can be attained when desired-but, above all things, 
the WHITE i s  reliable. It can be depended u pon at all times and in all weathers. 

In every endurance contest in which WHITE CARRIAGES were entered they 
made a clean record. The WHITE leaves no trail of steam or gaseous odor, and bas a . 
delightfully easy motion when under way. 

The steam generator is  absolutely non·expIosive, gives pressure in five minutes 
Irom cold water, and once in motion is  self-regulating. In touring the WH ITE will 
make 1 00 miles without adding a drop of water or fuel to the original supply. 

Write for full particulars, z"ncludz"llg Prof. Thurston's report ' on our steam 
generator, and the official reports of z"mportant endurance contests. 

WHITE SEWING MACHINE CO. (Automobile Department) , Cleveland, Ohio 
22 Union Square, New York, N. Y. 609 Main Street, Buffalo, N. Y. 
509 Tremont Street, Boston, Mass. 12 Woodward Avenue, Detroi� Mich. 
300 Post Street, San Francisco, Cal. 300 Rose BuiJding, Cleveland, uhio& 

PATENT AERIAL 

ROPE TRAMWAY 

CrestmobUe PRICE $600 
Speed and Comfort 

CREST MFG. CO., 
Cambrldlte, Kll81!1. 

For Transportation of Ore,  Coal,  DIrt,  Timber, etc. R. 
Pe'6��r��g gilfine ����Iu���t So"fMalnfeo::c!rg:.atig���cityUti�:!�t���:��I"e�llY. 

A. LESCH EN & SONS ROPE  C O M P A N Y .  MI,;&m�t�:f,e,s��ufs�'il'o. S92 Centre Street, New York City, N. Y. Branch Office., ( �7 F;:e��� �g:::: ��cM�n�I�Co, Cal. 
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���aA�5 
-M A D E. AT KE.Y W E.STJ-

These Cigars -are manufadured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

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

5AMPLES AND I NFORMATION O N  APPLICATIO N .  

D r e s s  'C o r 
Comfort 

N I C K E L 
AND 

Electro· Plating 
Apparatus and Material. 

THE 
Hanson & Van Winkle 

Co., 
Ne,"'Rrk. N. J. 

136 Uberty St., N. Y. 
30 & 32 S. Canal St. CbiclillO. 

In work or play the "President" is the 
easiest suspender a man can wear. Con­
�tructed on a scientific, comfort-giving 
principle, it answers every bend and 
twist of the body. The 

P R E S I D E N T 
S U S P EN D ER 

Is guaranteed if "President" Is on 
buckles. Trinllning. eannot rust. 
Made heavy or light_Iso for youths. 
60 cts. everywhere, or mailed postpaid. 
Say light or dark-wide or narrow. 
Holiday goods in individual gift boxes, 
now ready. President playing cards, in· 
structive, entertaining, unique, 25 cta. 

C. A. EDGARTON MFG. COMPANY, 
Box 222 E. Shirley, Ma ... 

Scalns All varieties at lowest prIces. Best Railroad Track and Wag-on or Stock Sca]e� made. Also 1000 useful arbcles. including Sates. Sewing Machines, Bicycle�, Tools. etc. Save 
Money. Lists Free. CHICAGO SCALE Co., Chicago, Ill. 

CRACKS IN FLOORS . . .  
::�de

r
c:��'i�� F1Ii:�Y a:Jle�at,;��h a�tfi��.pl�:fo� �:i�hinCr;�; flOOTS, whether old or new, write for our booklet on Grippln'8 1:amoua floor specialties, to ' 

GRIPPIN MFG. CO., Dept, C., Newark, N. Y. 

GASOLINE 
MO TOR PLANT 

F O R S A L E  
AT A REASONABLE PRICE. 

A completely equipped plant for making the finest grade of gasoline motors. An modern tools and machinery. 
THE HOLLAND AUTO. C O . ,  

V a n  Winkle Ave., Jersey City, N • .t .  

Torrers 
Resr 

stamped on a strop 
that Torrey Strops are supe­
rior to all others for sharpen­
ing qualities. No other strops 
are as good as 

TO R REY 
ST R O PS 

Torrey Cushion Strops, 50c. 75c, ,1.00, 
$1.50 and $2.00. Torrey Swing Strops, SOc, 
'15c, $1.00 o,nd$1 .50. Rentpostpaidifyour 
dealercanuotsupply you. Send4c. for trial 
package of Torrey Strop Dressing; good for any strop. 

SPECIAL SCISSORS OFFER. 
Send 25 cents and the address of a maD 
who shaYes, and we will send you a pair 
of Torrey's Best 75-cent ,Scissors-large, 
medium or small. Money refunded if 
not satisfactory. 

J. R. TORREY 
P.O. BOI[ 84, W 
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