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FINAL COMPLETION OF THE CROTON RESERVOIR. 
Although the gates of the Croton reservoir were 

closed for the first time in the spring of last year, and 
that event was generally taken as marking the comple­
tion of the great work, as a matter of fact the crest of 
the dam had not at that time been carried up to its 

, 
full height, nor had anything been done on the erection 
of the fine arched span, which now forms a connection 
between the crest of the main dam and the rocky bluffs 
which form one wall of the spillway. During the inter­
vening months, the great mass of masonry which con­
stitutes the dam proper has been carried up to its full 
height, and the broad roadway has been completed 
across its crest from the northerly to the southerly 
abutment. The crest of the spillway was the last por­
tio'n of the stonework to be completed to its full height, 
and on January 17 of this year the Comptroller of the 
city of New York, as representative of the Mayor, laid 
the last stone, thus putting the great wall of masonry 
in position to hold the waters of the impounded lake 
up to the high-level mark which represents the reser­
voir's capacity of about 30 billion gallons of water. In 
our issue of April 15, 1905, we gave a complete series 
of views of this noble work, including some of the 
steel bridges which carry the new driveway over var­
ious arms of the lake, and form important elements of 
the splendid driveway which runs entirely around the 
reservoir. 

Quite apart from its priceless value as forming the 
most important element in the water supply of the 
capital city of the New World, the Croton reservoir is 
destined to become, in future years, one of the most 
picturesque sections of the magnificent system of boule­
vards and driveways which extends from Riverside 
Drive and Lafayette Boulevard up the easterly bank of 
the Hudson River. With the construction of the Hud­
son Memorial Bridge, and the improvements in grad­
ing and in surface which are bound to take place on 
the Albany Post Road, there will be no finer automo­
bile trip in the State, both for the picturesque beauty 
of the country and the wide variety of interest, than a 
run to the Croton reservoir by way of the Hudson, and 
a trip over the splendid roads around the lower por­
tion of this lovely artificial lake. 

..... »". 
SHIPBUILDING IN THE UNITED STATES. 

Were it not for the orders obtained by our ship· 
building yards for the construction of United States 
warships, and other government vessels such as reve­
nue cutters and lighthouse tenders, it  would be difficult 
for many of these establishments to keep their costly 
plants in operation. This is particularly true of the 
larger plants located on the Atlantic and Pacific sea­
board. Thus we find that during the fiscal year end­
ing July 1, 1905, there were under construction or under 
contract in the shipyards of the United States seventy­
six steel merchant vessels, of 190,903 tons, and thirty­
nine steel government vessels, of 308,702 tons; so that 
the amount of work being done for the government 
( most of it for the United States navy) was over sixty 
per cent greater than the work being done for private 
shipping concerns. Even more remarkable were the 
conditions in 1904, when the merchant tonnage was 
only 94,988 tons, as against 331,435 tons that were un­
der construction for the government,' In the presence 
of these figures, it would be well for those people who 
are bitterly opposed to the upbuilding of our navy to 
bear in mind that our warships not only serve as guar­
<iians of the peace ( for which they are just as essen­
tial as the police of our cities) but the very act of their 
creation has served to keep alive the important ship­
building interests of this country. Indeed, the abso­
lute cessation of new naval construction would involve 
the closing down of several of our building yards. 

The merchant marine of the United States, including 
all kinds of documented shipping, comprised on July 
1, 1905, 24,681 vessels, of 6,456,543 tons. About one· 
half of this amount was '

afloat on the Atlantic and Gulf 
coasts, one-third of it on the Great Lakes, while on the 
Pacific coast the total amounted to 793,088 tons,

' 
the 
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small remainder being found at the Hawaiian Islands 
and on the western rivers of the United States. During 
the year, 1,102 vessels of all kinds, great and small, 
were built, the total tonnage amounting to 330,316 tons. 
Of this total, 40,000 tons consisted of steel steamers, 
including the big "Dakota" of over 20,000 tons; 14,149 
tons consisted of steel ferry, river, and bay steamers; 
and 29,104 tons of wooden schooners; while the im­
portance of the Great Lakes shipbuilding interests is 
shown by the fact that the total tonnage of new steel 
steamers built there during the same year was 101,521 
tons. Comparing the total gross tonnage of the Amer­
ican merchant marine, as given above, with that of our 
most formidable competitors, we find that for 1905 the 
total tonnage of the German Empire amounted to 
3,517,673 gross tons, of which 2,888,693 tons represent 
steamship tonnage; while the total shipping of the 
United Kingdom and British Colonies for the same year 
is 17,900,720 gross tons, of which all but 1,600,182 tons 
represents steamship tonnage. In many of our readers 
the decline of the American schooner will arouse some 
sentimental interest. The far-famed New England 
schooner, with its generous beam, lofty spars, and per­
fectly fitting canvas, was unquestionably the pioneer 
of the foreign trade of the United States. TO-day, how­
ever, in spite of its stanchness, speed, and carrying 
capacity, the schooner, with the exception of a few 
ports in Africa and Australia, is being steadily driven 
out by the small steam-propelled trading vessel. 

.. «. � .. 
ARMY TRANSPORT AND THE MERCHANT MARINE. 
Speaking of the shipbuilding of the United States, 

we are reminded that the great importance of the pos­
session by the United States of an adequate merchant 
marine, because of its bearing on the question of army 
transportation over seas, was strongly brought out in a 
report which has just been compiled by the General 
Staff, and forwarded through Secretary Taft to the 
chairman of the Joint Committee on Merchant Marine. 
The General Staff is remarkably frank in its discussion 
of the transport service in the Spanish war. We are 
told, regarding the Santiago expedition of 1898, that 
the Quartermaster's Department chartered every Amer­
ican vessel that could be obtained in the Atlantic ports 
in the twenty days following the declaration of war, 
and that as the grand result of its efforts it obtained 
only thirty-six vessels of an average size of 2 ,500 gross 
tons, and that of these, only two were more than 4,000 
tons. The report proceeds to say ( we trust that Con­
gress will lay the words to heart): "The official records 
afford ample evidence that the safe arrival was due 
to the good fortune of co�tinued fine weather. A se­
vere storm would have scattered the fleet, probably 
with great loss of life, and would have defeated the 
object of the expedition. This fleet of ships could not 
have embarked, under reasonable conditions, a force of 
more than 8,000 or 10,000 men, and when so embarked, 
the expedition could have been dispatched on a long 
voyage only at great jeopardy of the welfare of the 
men, and of the success of  the enterprise." 

It will be remembered that following the close of the 
Spanish war a considerable increase was made in our 
enlisted army; yet because of the smallness of our 
merchant marine, we are not to·day in a pOSition to 
utilize this increased force in any adequate degree, at a 
distance from our own shores. According to the Gen· 
eral Staff, it is a fact that now, and for some time to 
come, the force for which our military establishment 
is maintained cannot be exerted over seas. The first 
quick blow, so increasingly important, cannot be struck 
at all, nor can an expedition of any great size be em­
barked without delay, except by the use of foreign ves­
sels. This condition of things cannot improve until 
the American seagoing merchant marine has increased 
in tonnage to approximately two and a half times its 
present volume. Moreover, the ships should be adapt­
ed in size and in design to quick conversion into suit­
able transports, and should be built under conditions 
which make their voluntary surrender to the United 
States, on demand, a foregone eonclusion. We are in­
formed that a single army unit such as a division with 
nine infantry regiments, one cavalry regiment, three 
artillery battalions, one engineer battalion, and one 
company signal corps, with the necessary hospital, am­
munition, and supply wagons, would require for its 
transportation ten 6,500·ton ships and nine 5,500·ton 
ships. Two such divisions, representing, say, 25,000 
men, could be provided, with transportation in fifteen 
days, and they would require twenty of the larger and 
eighteen of the smaller ships. 

But owing to the fact that these merchant ships, 

built under transport requirements, might at the oc­

currence of a crisis be more or less widely scattered, 

and because of other delays, such as extensive dock­

yard repairs, it is not possible to reckon that more 

than one-third of the vessels required could be made 

available i� fifteen days. Hence, for every ship for 

which there is  likely to be a call, there must be three 

afloat, That is  to s!!y, to be certain qf tr�nsporting our 

little army of 25,000 men, there should be afloat in our 

merchant marine sixty of the 6,500-ton ships and fifty· 

four of those of 5,500 tons. Furthermore, since the 
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crisis might arise either on the Pacific or the AUantic 
it would be necessary to have this nu�ber of shiPS: 
suitable for transport, afloat on each ocean, or a

'
total 

of 228 vessels of a gross tonnage of 1,368,000 tons. 
Now, in 1904, in the whole American steam merchant 

marine, there were only fifty-seven seagoing vessels of 
4,000 tons and upward, with a total of 400,000 gross tons. 
It is not necessary to follow the argument of the Gen­
eral Staff any further to be convinced that in case of 
a crisis occurring, say, in Honolulu, the Philippines. 
Porto Rico, or Panama, requiring the instant dispatch 
of the very moderate force of 25,000 men, the army. 
because of lack of transportation, would find itself 
unable to give immediate response. Herein lies one 
of the most powerful arguments for the encouragement 
by the United States government of the efforts to up­
build our merchant marine. 

• Ie •• 
TWO CENTURIES AFTER FRANKLIN. 

On the 17th of this month occurred the bicentenary 
of Benjamin Franklin. Not only has posterity assigned 
to him his rightful position among the greatest and 
ablest of Americans, but foreigners as well early rec­
ognized those qualities of his masterly intellect which 
placed him among the foremost statesmen and men of 
science and letters. Undoubtedly his fame rests chief­
ly upon his public career, his services to his cOUlitry 
as a statesman, diplomat, and patriot. An historical 
figure of international fame, his scientific attainments 
are overshadowed by his political eminence. And yet, 
the results of his scientific researches and investiga­
tions easily place him in the very front rank of scien­
tific men of the world. 

Few, indeed, of us' have a proper appreciation of 
Franklin's work in natural philosophy and electricity_ 
It is true that his classic experiment to prove the 
identity of lightning and electricity is known the world 
over; but so general is the ignorance of his other scien­
tific labors, that this great discovery is often regarded 
merely as a fortuitous and chance occurrence. The 
utter absurdity of this belief needs no further proof 
than even slight acquaintance with his painstaking and 
unremitting study in this as well as other directions; 
and it is unquestionably true that this experiment was 
not the origin of a theory, but that it was the culmin­
ating test of a line of theoretical reasoning and in­
vestigation. Franklin's interest in things scientific 
was limited in range only by the limits of the knowl­
edge of his time. His splendid versatility and intense 
interest in all phases of human endeavor led him into 
branches of knowledge where his remarkably practical 
mind and sound judgment produced contributions to 
science of undisputed value. So, his early investiga­
tions of chimney drafts were soon followed by the in­
vention of a stove, which embodied the principles of 
the modern hot-air furnace and other devices of like 
character. 

A subject which at this time possessed a peculiar 
fascination for him was meteorological investigation. 
and his knowledge and understanding of the general 
physics of the atmosphere were far in advance of his 
period. Franklin was probably the first to institute 
our present methods of tracing and recording storms 
from point to point, and his investigations of the Gulf 
Stream, for the first time using thermometric means 
of verification, were of great value to navigators. No 
strange occurrence or natural phenomenon was allowed 
to pass without investigation by the best means at his 
command. Thus his friend Priestley, in making public 
the account of his discovery of oxygen, at the same 
time published a letter from Franklin telling of an in­
flammable gas found in certain American rivers, known 
to· day as marsh gas. 

Franklin's studies in electricity were, however, car­

ried out farther and more thoroughly than his various 

activities permitted him to do with other branches of 

knowledge, and upon his electrical investigations rest 

his great claims to fame as a scientist. His introduc­

tion to this branch of science, then beginning actively 

to engage the attention of men of learning in Europe. 

was through a D'r. Spence of Boston, who possessed 

some crude apparatus and was acquainted with the 

work that had been done abroad. Franklin's interest 

was at once aroused, and his natural inclination to­

philosophic study of this character soon induced him 

to make electrical research one of the prime objects 

of his life, and a hobby which he did not relinquish 

until his death. Collinson, the English agent of the 

Library Company of Philadelphia, and the personal< 

friend of Franklin, supplied him with existing Eng­

lish literature on the subject, and soon sent him Dr. 

Watson's book, as well as one of the tubes used in the 

experiments. Franklin eagerly took up the closer 

study of electrical phenomena, and in 1747, with three 

others, Kinnersley, Hopkinson, and Sing, conducted: 

the famous '''Philadelphian experiments," showing the 

"effect of pointed bodies both ip. drawing off and' 

throwing off electrical fire." It is almost certain that 

in these investigations Franklin copied very little from 

,the European iIivestigators; in fact, his scientific SUT-

roundings in America almost precluded this possibility. 

In all probability, he at this time reinvented the staUe 
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electrical machine for his own use. His splendid fer­
tility of resource and unflagging energy are demon­
strated in no better way than in these experiments, 
crude, hampered by insufficient apparatus and ignor­
ance of what had already been done, but even so, out­
stripping the work of the best continental scientists. 

Franklin evolved the electric fluid theory acceptable 
to the non-mathematical mind almost to our day. His 
work with the Leyden jar was classic, and with his 
experiments begins the forging of the link between this 
and the voltaic. cells. 

In 1748 he decided to retire from public life and 
business, to devote his entire time to electrical study 
and research. With this purpose in view he sold his 
newspaper, almanac, and printing house, and the re­
sult of this sale, with the fortune he had previously 
amassed, enabled him to settle down to conduct his 
experiments unhampered by lack of time, until again 
called into public activity a few years later. The work 
on the Leyden jar was continued with marked success, 
and at this time Franklin was undoubtedly in advance 
of most foreign electricians. He conceived and used 
the arrangement of electrical sources in series, a 
method hitherto unknown. Further, he made the im­
portant discovery, and proved it, that the charge of 
the jar lies near the surface of the glass itself and not 
in the metal as had been believed. 

Unquestionably, his greatest success was in proving 
that lightning is an electrical phenomenon. As early 
as 1746, John Freke, a Scotchman, followed by other 
scientists, formulated this hypothesis, and unsuccess­
fully attempted its proof. In all probability, Franklin 
did not know much about these other theories, and his 
conception of the identity appears to have come to him 
early in his investigations, during certain of which 
he painstakingly observed and noted all the charac­
teristics apparently common to a flash of lightning and 
an electric spark_ In 1749 he sent to Collinson his 
two famous communications, making known his belief 
in this identity. Outlined in these letters was a 
theory of the causes of atmospheric electricity, ingen­
ious though incorrect, which he soon abandoned. He 
continued his experiments through the summer, and 
in July of the following year he again sent a long 
communication to Collinson, giving an account of the 
experiments in which the invention of the lightning 

rod is set forth, and outlining a plan for proving that 

lightning and electricity are of the same character. 

Collinson recognized the value of the account, and 
attempted to secure its publication in the Journal of 

the Royal Society. The Society was not well disposed 

toward Franklin, and refused to entertain the idea. 

Cave, the great London publisher, denied the letter 

space in his Gentleman's Magazine, but consented to 

print it in book form. This was done, and the publica­

tion in 1751 was soon followed by a French transla­

tion. The importance of the experiments was recog­

nized in France ; and while Franklin, continuing his 

investigations, was pondering on how to conduct his 

projected lightning-rod test himslllf, he learned that 

it had been successfully carried out by French savants. 

How this had been done he did not know. He was 

only acquainted with the bare fact of the accomplish­

ment. Nevertheless, he set to work and soon evolved 

the kite experiment, which made him famous the world 

over, and which was followed by his election as hon­

orary member to most of the learned societies of Eu­

rope, including the Royal Society of England. 
It has been held that had Franklin been able to de­

vote his entire time to science, had his studies been 
pursued in an environment more suited to work of 
this kind, and had his opportunities for acquiring 
scientific erudition been more favorable, his fame to­
day would rival that of the greatest natural philoso­
phers the world has seen. He was essentially the prac­
tical man, of politics, of letters, of science, and this 
characteristic, coupled with sound common-sense and 
judgment, led him constantly to attempt the realiza­
tion of scientific principles for purposes of practical 
utility. His mental attitude was one of unselfishness, of 
insensibility to ridicule, and carelessness of praise, as 
witnessed by the characteristic indifference with which 
he regarded the early shortsighted attitude of the 
Royal Society. The recognition of Benjamin Frank­
lin's worth and eminence as a patriot, as a statesman, 
and as a writer cannot be too great, nor can it be too 
general, but in our appreciation we must not forget 
what Franklin's work as thinker and investigator has 
meant to science, the abstract, and to science as ap­
plied to the utilities of ordinary life. 

THE HEAVENS IN FEBRUARY. 

BY HENRY NORRIS RUSSELL, PH.D. 

The astronomical news of the past month deals chief­
ly with comets and nebulre. 

Giacobini's comet, discovered in December, is still 
visible, but about the first of February it gets so near 
the sun that it will be invisible ( although it will actu­
ally be many times brighter than at the time of dis­
covery) since it will only be above the horizon during 
daylight. Later on, after its perihelion passage, it may 
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be seen again, though the conditions are not favorable. 

The discovery of two other comets has been an· 
nounced from the Lowell Observatory, both being 
found on the same plate, taken by Mr. Slipher. Un­
fortunately, moonlight prevented further observations, 

. and now the comets are "lost," and it is impossible to 
say whether they will be observed again. 

The nebula to which we refer surrounds the new 
star which appeared in Aquila last August. The his­
tory of this star is very much like that of other objects 
of the kind. It was discovered by Mrs. Fleming on a 
Harvard photograph, on which it showed the charac­
teristic bright-line spectrum. It  rose from invisibility 
to the seventh magnitude between the 15th and 18th 
of August, and then gradually faded, so that it was 
never visible to the naked eye. 

Now the announcement comes, quite independently, 
from Heidelberg and from Arequipa, that plates taken 
in October, two months after the outburst, show a 
faint nebulosity around the star, about a minute of 
arc in diameter, which was not present on photographs 
taken previously. It seems likely that this nebula is 
intimately connected with the star, as was the case 
with the similar nebulosity which appeared round 
Nova Persei in the winter of 1901-2, and that, as in 
the earlier case, it is spreading out from the star in 
all directions. 

This could be explained in the same way, by assum­
ing that the new star .was surrounded by a nebula 
which was really dark and at rest, shining only by 
reflected light. As the light of the outburst moves 
farther from the star, it lights up more and more of 
the nebula, which therefore appears to expand. 

On this hypothesis we may make a rough estimate 
of the distance of the Nova. If the outer part of the 
nebulosity is at the same distance from us as the star 
is, its distance from the star on October 18 must have 
been about 1/7,000 of its distance from us. But, ac­
cording to one theory, this is the distance that the 
star's light had traveled in the two months since the 
outburst, and it follows by a simple proportion that its 
light must take nearly 1,200 years to reach the earth. 

This distance is much greater than that which a 
similar calculation gives for Nova Persei-about 250 
light years-but it is not at all incredible in itself, for 
astronomers have long been convinced that the more 
distant stars are so remote that their light must take 
thousands of years to reach us. 

It  would follow that Nova Aquilre at its brightest 
sent out about three hundred times as much light as 
the sun. Large as this amount is, it is small com­
pared with the light of Nova Persei, which at its best 
was six or eight thousand' times as bright as the sun. 

It should be remembered that these figures rest upon 
certain assumptinns, which, though pretty well estab­
lished in the case of Nova Persei, are not yet proved 
for the star in Aquila. If they are true, the most re­
markable of their consequences is the thought that we 
are now observing and discussing as a new thing an 
event which really happened in the days of Charle­
magne or of Alfred the Great. 

Turning from the remote past to the near future, we 
have to note, as the most interesting astronomical 
event of the month, a total eclipse of the moon, which 
takes place on the morning of the 9th. The moon be­
gins to enter the earth's shadow at 12: 57 A. M., is 
totally immersed in it at 1: 58, and continues so until 
3: 30, when her eastern limb begins to, come out of the 
shadow, which she leaves finally at 4: 37. All these 
dates are given in Eastern standard time, and must be 
corrected by one or more hours if an observer uses one 
of the other standard times which are current in the 
central or western parts of the country. This is an 
unusually long eclipse, as the moon passes almost cen­
trally through the earth's shadow. 

There is also an eclipse of the sun on the 23d, but it 
is only visible in the southern parts of Australia and 
New Zealand, and the south polar regions, and so is of 
little concern to us. 

The starry heavens afford the finest spectacle they 
present during the year on these winter n,tghts. If we 
stand on a clear February night, at about nine o'clock 
in the evening, and look due. south, the first thbg we 
will see is Sirius, the brightest of all the stars. Belf)w 
it and a little to the left is an irregular cross of bright· 
ish stars, which mark the rest of the constellation of 
the Great Dog. Higher up, and a little more to the 
left, is the bright star Procyon, the only prominent 
member of the constellation of the Little Dog. Above 
this again are two nearly equal stars, Castor and Pol· 
lux, in Gemini. 

Looking upward and to the right from Sirius we find 
Orion, and beyond it Taurus, to which Jupiter-now 
near the Pleiades-adds a greater luster. Still higher, 
northwest of the zenith, is Auriga with the very bright 
star Capella. 

The constellations in the eastern and western skies 
are less brilliant. Leo and Ursa Major are the most 
prominent ones in the east, and Hydra is in the very 
dull southeastern sky. The southwest, which is occu­
pied by Eridanus and Cetus, is equally uninteresting, 
and the only other conspicuous constellations are in 

the northwest, where Perseus, Cassiopeia, and Andro­
meda lie, and the north, where Draco and Ursa Minor 
are below the Pole. 

Observers in latitudes south of 36 deg.-that is, 
south of Virginia and Missouri-may at this season see 
Can opus, which next to Sirius, is the brightest star 
in the heavcns. It comes to the meridian about twenty 
minutes earlier than Sirius, and can just be seen, low 
on the sC::t:J.C:-il horizon. 

THE PLANETS. 
Mercury is neminally a morning star until the 20th, 

when he passes behind the sun and becomes an even­
ing star; but as a matter of fact, he is too near the 
sun to be seJn with the naked eye this month. 

Venus is in a similar situation, paSSing conjunction 
on the 14th. On the 22d she is in conjunction with 
Mercury, and both with Saturn, but all the planets are 
very near the sun, and hopelessly invisible. 

Mars is evening star in Pisces. and sets at about 
9 P. lV!. i!l the mid1!e cf the month. 

Jupiter is in Taurus, near the Pleiades. On the 17th 
he is in quadrature ""ith the sun-that is, 90 deg. east 
of him-so that he is due south at 6 P. M. 

Saturn is in conjunction with the sun on the 24th, 
and is only visible during the first few days of the 
month, j,ust after dark. 

Uranus is in Sagittarius, and rises at about 4 A. M. 
Neptune is in Gemini, and sets at about the same hour. 

THE MOON. 
First quarter occurs at 7 A. M. on the 1st, full moon 

at 3 A. M. on the 9th ( during the eclipse ) ,  last quarter 
at 11 P. M. On the 15th, and new moon at 3 A. M. on 
the 23d ( at the time of the solar eclipse ) .  The moon 
is  nearest the earth on the 13th, and most remote on 
the 1st. She is in conjunction with Jupiter on the 
2d, Saturn, Mercury, and Venus on the 23d, and Mars 
on the 26th. 

Princeton Observatory. 

• '. I • 

IMPROVEMENTS NOTED AT THE AUTOMOBILE 

SHOWS. 

This year for the first time two of the largest exhi­
bition buildings in New York were required for the 
display of American and foreign machines and acces­
sories. At the two shows in Madison Square Garden 
and the 69th Regiment Armory, nearly 200,000 visitors 
passed through the gates during the week. The ma­
chines exhibited were the product of some 94 domestic 
and 28 foreign makers. Most of the machines on view 
were high grade 4-cylinder touring cars or closed 
limousines of about 24 horse-power. Next in numbers 
were the light touring' cars and runabouts with double­
opposed-cylinder motors, while the single-cylinder cars 
were few. The friction disk transmission seems to be 
coming into vogue, as no less than three distinct forms 
of this type of transmission were noted in the armory. 
A peculiar type of pin transmission somewhat on this 
order was also exhibited. The greatest improvement in 
motors lies in the bringing out of a six-cylinder engine 
by a half-dozen different firms, and the introduction 
of a four-cylinder two-cycle engine by another. Prac­
tically all the gaSOline motors have all their valves 
mechanically operated and are fitted with jump-spark 
ignition, although a few high-grade machines have low­
tension magneto ignition. The high-tension magneto 
is also a favorite means of current supply with the 
jump-spark system. In almost every instance, the mag­
neto, as well as the water pump, is driven by inclosed 
gears running in oil. A low-tension make-and-break 
magnetic spark plug in which the movable pin is oper­
ated electrically was a French invention of interest. 
A magneto was used to supply the current, which 
amounted to six amperes with a voltage of 20. Al­
though decidedly inefficient, this plug produced an ex­
ceedingly hot spark and was claimed to be oil proof. 
The electric vehicles shown were larger, and more 
luxurious than ever. Eighty miles on a charge at a 
speej of 15 miles an hour is guaranteed by several 
makers. The improvements in the Edison battery 
ncted en l:'.ncther page will perhaps make it possible to 
do eve:::J. better than this, although a two-passenger 
spee:i machine shown, fitted with the present type Edi­
sen ee;13, had a mileage of only 60 on a charge. This 
mile:Jge was gu::u:mteed, however, at a speed of 25 
mi:e, an heur. The weight of this machine--l,650 
pounds-was E1i1htly greater than that of an electric 
stanhope having a capacity of 85 miles on a charge at 
] 5 miles an heur; and 60 Edison cells weighing 780 
pounds were used in the former as against 24 lead cells 
weighing 625 pou"] ds in the latter machine. 

An ,elaborate di'lr-hy of trucks and commercial ve­
hicles was made in -the basement of the Garden. Most 
of these were electrically operated, although several 
gasoline trucks were shown. A novelty among the lat­
ter was a truck with electro-magnetic clutches for 
obtaining the different speeds. Three-ton trucks are 
about the largest that are at present manufactured. 
Several electric trucks of this capacity were shown. 
Solid rubber tires ( and in some instances twin tires) 
are used on these vehicles, 
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THE UNGENTLE ART OF BURGLARY. 

Burglary-specifically safe-breaking-has in the 
last decade gradually ceased to be an exact science_ 
To-day the safe-breaker no longer requires those beau­
tifully fashioned, delicate yet powerful instruments and 

Jack-Screw Used to Lift Safes Into the Proper 
Position to Blow Them Apart. 

tools which were formerly both the admiration and the 
despair of the safe manufacturer. The modern "yegg­
man," tramping it casually along a country road with 
a three-ounce phial of nitro-glycerine, a tiny battery, a 
few yards of wire, and an ignition-cap in his pocket, 
is able to open and rob almost any kind of a safe, if 
not with neatness, certainly with dispatch. No longer 
is the ambitious "strong-arm" man doomed to hours 
of exhausting and necessarily noiseless drilling, wedg­
ing, spreading, or jacking; for the introduction of 
nitro-glycerine, "soup" in technical parlance, has not 
only obviated these onerous labors, but has again en­
abled the safe-cracking industry to gain a step on 
the safe-making one. From the earliest days of the 
safe proper, the contest between the maker and the 
breaker has been closely analogous to that between 
the armor-plate manufacturer and the gunsmith, with 
the safe maker a little in the lead. That is, while no 
safe can ultimately withstand a persevering and scien­
tifically directed attempt to open it, yet it may be 

. sufficiently strong to resist an attempt limited in time 
as a burglar's operations usually are. 

The use of nitro-glycerine, however, has dealt this 
time element, so favorable to the enforced honesty of 
the burglar and the continued security of some citizen's 
valuables, a knock-out blow. With the exception of 
such vaults of larger size, guarded by time-locks and 
electric alarms, usually the property of the more power­
ful banks and trust companies, and possibly the new 
gl obular type of strong-box, no safe is safe from the 
peripatetic yeggman-in daylight the harmless vagrant, 
and at night the terror of the country bank official 
and that picturesque but inefficient guardian of the 
peace, th� country constable. The simplicity of the 
yeggman's methods is as great as that of the old­
fashioned safe that so often is his "meat," but even 
safes of modern design and large size fall or, rather, 
meekly open before his ruthless and explosive attack. 
Even if the crack surrounding the door of the safe 
be so small as barely to allow the insertion of a sheet 
of paper, it is  sufficient to permit the entrance of the 
"soup," a thin yellow, slightly viscous liquid flowing 
as easily as ink. Sometimes this is facilitated by a 
few blows of a muffled hammer on a steel wedge to 
widen the opening. After this, the nitro-glycerine is  

Drag for Tearing Off Locks and Plates. 
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introduced, either by means of a funnel or by forming 

a sort of cup of putty around the opening, located at 
the top of the door. The ignition-cap is then placed in 

position and is  connected with the pocket battery by 

means of wires which are brought in contact to make 

a spark-and the safe door starts on an aerial journey 

checked by the judicious use of a blanket. The yegg- . 

man, however, is often an inartistic, untidy workman, 

for it frequently happens that when the door suddenly 

parts company with the safe it takes the front of the 

building with it, and consequently the selection of 

the valuables desired from the contents of the strong­

box is often so hurried that it is only partially success­

ful. The bombardment of the surrounding territory 

with portions of the Farmers' National Bank seldom 

fails to rouse from slumber even the soundly-sleeping 

tillers of the soil. One form of safe, however, spheri­

cal in shape with a spherical door, appears capable of 

successfully resisting a nitro-glycerine attempt of this. 

kind, as it is absolutely air-tight, and with the conse­

quent absence of an appreCiable opening between the 

safe and the door the insertion of the explosive is  al­

most impossible. 
The modern safe is practically proof against the 

burglar who works without the aid of explosives, for 
the above-mentioned time element is an almost insur­
mountable difficulty. Burglars, like lovers, laugh at 
locksmiths ; they also sometimes laugh at time. In a 
recent store robbery in New York city, the gentlemen 
lacking a proper appreciation of meum 

and tuum approached the scene of their 
labors with a dray, opened the front door 
of the emporium, and carried off the safe 
bodily, to be opened later at their leisure. 

deor-crack. The plunger of the syringe is covered with 
cotton, and other precautions are of course necessary 
to insert the explosive safely in this manner, as a 
premature explosion, instead of opening the safe, would 
probably perform that operation upon the safe-breaker. 

The bludgeons or black-jacks shown in the engrav­
ing have all been wielded by strong-arm gentry of 
ruffianly proclivities, and have figured in famous crimes 
whose gruesome details it is unnecessary to recount 
here. But one glance at the photographs is necessary 
to convince the observer that these implements fully 
equaled the expectations of their makers, especially in 
the case of the excellent design involving the use of 
the helical spring. 

The two remaining instruments have practically be­
come obsolete through the advance in the art of safe 
making. The "drag" Wa!S used for tearing off locks, 
plates, and the like, the hook being caught under the 
object to be removed, while the point of the screw and 
the other end of the cross-piece were held against some 
other part of the safe. Few of the older safes could 
resist the powerful pressure brought to bear in this 
manner. The contrivance shown for cutting out a 
combination lock is comparatively simple. It is merely 
secured to the knob by means of the hole located be­
tween the two cutters, and the cutting is performed 
by turning the contrivance around the knob as a pivot, 
by means of the handle shown at the extremity of the 
upper bar. The cutters are advanced after each revo-

The instruments shown in the accomp­
anying engravings are among those in a 
collection at the New York police head­
quarters. Some of the implements are 
out of date, and have been since the early 
days of safe-making ; others are still in 
use, and will probably continue to be used 
as long as the industry flourishes. Among 
the latter we may include the jimmy, an 
implement found in the hands of even 
the most dilettante of burglars. The 
jimmy per se is nothing more or less 
than a powerful crowbar for opening 
windows, prying apart locks, moving 
safes, etc. It is to the burglar's ungentle 
art what the brush is to the painter's 
more polite vocation. With the aid of a 
two-foot j immy it is comparatively easy 
to move even a four or five-ton safe into 
a more favorable position for operating 
on it. Sectional jimmies, generally the 
property of men of rank and experience 
in the profession, usually consist of one 
or two straight bars threaded at each end, 
a union to join them, a number of heads 
of the different shapes demanded by the 
exigencies of the circumstances, to be 
screwed onto the bars, and often a num­
ber of auxiliaries for various purposes. 
By means of one of these, for instance, 
the jimmy may be converted into a pow­
erful spreader, so called, for forcing apart 
plates and the like .. For this purpose two 
straight bars, an end of each turned into 
a right and a left-hand screw thread, 
respectively, are joined by a central piece 
tapped to correspond with the ends of 
the two bars. This piece is also pro­
vided with means for turning it to force 
the two bars and the points of their ap-

Contrivance for Cutting Out the Combination J .. ock of a Safe. 

The hole between the cutters is placed over the knob and the tool is turned by means 
of the handle. 

plication irresistibly apart. As shown in another 

photograph, the larger sections of the jimmy are some-
times carried in two -leather or cloth tubes or 
bags, joined by a strap and suspended around 
the burglar's neck and buttoned inside his 
waistcoat. Experts claim that this is a most 
efficient and little troublesome method unless 
the number of acquaintances of the gentleman 
necessitates frequent bowing. But at 3 A. M. 
even a burglar's friends are not omnipresent, 
and no 'one bows to a pOliceman. The small 
lifting jack is of the ordinary kind, and differs 
little from those used in more legitimate in­
dustries, with the exception that its construc­
tion is unusually l ight and compact, yet power­
ful. 

The set of skeleton keys needs but little ex­
planation. They are used for opening ordinary 
locks wherein tumblers are employed, and are 
of course useless as far as safety or combina­
tion locks are concerned. Where a lock con­
tains a number of tumblers, it may be necessary 
to use a number of keys, but even in simpler 
cases the success of the operation depends to a 
great extent upon the skill of the artisan. 

The funnel and syringe illustrated in another 
photograph are merely used to force the ex­
plosive into the drilled hole or the widened 

lution, by a turn of the nut on the threaded bar be­
tween them. Verily, the way of the transgressor must 
have been hard if he were forced to carry this ponder­
ous implement any distance. The same brains and 
labor turned to honest ways would in the long run 
give a greater yield-a trite remark, but like many of 
its kind, only too true. 

The Effect upon Fishes oC Snperaerated Water. 

BY M.. c. MARSH, UNITED '�TATE8 BUUEAU OF. FISHERIES. 
Under normal conditions fishes live in water which 

contains no more dissolved air than may be absorbed 
spontaneously at atmospheric pressure and the prevail­
ing temperature. As the nitrogen and oxygen of the 
atmosphere are not very soluble in water, the maxi­
mum amount dissolved at 0 deg. C. and 760 millimeters 
Hg is not large, being 19.53 cubic centimeters per liter 
of the former gas and 10.18 cubic centimeters per 
liter of the latter. When these amounts are exceeded, 
or when the corresponding content for any particular 
temperature and pressure is exceeded, the water is 
supersaturated, and while it remains in this condition 
it may cause remarkable symptoms upon fishes which 
often result fatally. An investigation of the subject 
has been conducted by Prof. F. P. Gorham and the 
author for the United States Bureau of Fisheries, and 
results obtained are here briefly summarized. 

At the station of the United States Bureau of Fisk-
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eries at Wood's Hole, Mass., an instance of sea water 
with an excess of air occurred. This was due primari­
ly to a leaky suction pipe which allowed air to enter 
it and pass with the water to the steam .pump which 
lifted the water to storage tanks about 18 feet high. 
Having passed through the pump, this mixture of 
water and air became subjected to a hydrostatic pres­
sure of about 8 pounds which forced the air into solu­
tion. From the storage tanks the water flowed to 
aquaria and being again at atmospheric pressure was 
in a condition (!)f supersaturation with air. Air con' 
stantly escaped {rom it, both by separation in bubbles 
upon the sides of the aquaria and by escape at the 
surface. The constant flow, nevertheless, maintained 
the supersaturation. The fishes showed a variety of 
symptoms. There was first a precipitation of very 
minute bubbles upon their bodies and fins, completely 
covering them. After a longer time blisters of gas 
formed in the skin, chiefly of the fins, and sometimes 
became so large as to buoy the fish so that it could 
scarcely keep below the surface. With some species 
the eyeball was partially extruded from the head, caus­
ing the symptom known among fish·culturists as pop­
eye. This exophthalmia was caused by an accumula­
tion of gas behind the eye. 

Death resulted after a longer or shorter time. The 
external gas did no serious harm, but death was due 

Sectional Jimmies Are Generally the Property of 
Burglars of Distinction. 

to free gas within the blood vessels-to gas embolism. 
Often the vessels of the gill-filaments wetk filled with 
gas, and the ventral aorta and bulbus of the heart dis­
tended with it and quite empty of blood. This gas was 
about 97 per cent nitrogen. 

The water itself, when the dissolved air was deter­
mined, was found to contain an excess of both oxygen 
and nitrogen. By controlling the amount of air which 
entered the suction different degrees of excess could 
be produced. On one occasion the water at 10.5 deg. 
C. contained 18.79 cubic centimeters of nitrogen per 
liter, an excess of about 6.4 cubic centimeters ; and 
8.41 cubic centimeters of oxygen, an excess of 2 cubic 
centimeters per liter. This water was fatal to hake 
within 8 to 20 hours, and it is probable that no fish 
cou ld long survive in it. When the excess was not 
so great, a longer time was ,,-equired to kill. A super­
saturation of about 2 cubic centimeters of nitrogen per 
liter of water is sufficient to cause symptoms upon 
some species, but with less than this fishes may live 
perhaps indefinitely though there is probably some 
functional disturbance. 

The gas which is chiefly or entirely responsible for 
the symptoms and fatalities is nitrogen alone. Natu­
ral waters are not infrequently air-supersaturated with 
nitrogen at their origin, and this condition is usually 
accompanied by a deficiency of oxygen. Substantially 
the same results may be brought about by such water 
as by that described above. In either case the water 
may be corrected by thoroughly exposing it to the air, 
which removes the excess of the one gas and supplies 
the deficiency of the other. The exposure must be 
very intimate, however, and requires that the water be 
broken up into slender streams, as by passing through 
a bottom with many smali perforations; or by dividing 
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Complete Set of Skeleton Keys. Of Use Only in 
Picking Locks with Tumblers. 

into thin sheets. Two and one-half gallons of super­
saturated sea water in a cylindrical open vessel re­
quired more than two days to discharge spontaneously 
its excess of air. The presence of the 

8g 
tioris not protected there by' patent are not uncommon. 
Inventions hitherto regarded as having no direct bear­
ing on the trade of the Far East may turn out to have 
much to do with it, and unless inventors patent their 
in�-entions quickly they may find it too late when they 
become alive to the necessity of patenting. The Japan­
ese Patent Bureau places in its library the official 
Patent Gazette of the foreign country containing the 
description of an original invention, after which such 
invention is unpatentable, and comes under the clause 
"publicly known," as covered by Article 2 of the Japan­
ese patent law. 

• ' . I • 
Long Fasts 01' Spiders. 

Moses and Dr. Tanner seem to be man" s models in 
the ability to dispense with food. The limits reached 
by them, however, are greatly surpassed by certain ani­
mals. Some facts as to spiders' powers of fasting are 
given in L'Illustration ( Paris ) ,  September 23. An 
eminent naturalist, M. J. H. Fabre, recently studying 
the habits of the Lycosa narbonensis, noticed that that 
spider carries its little ones upon its back during seven 

free gas within the blood vessels is  to be 
explained as a precipitation from the 
blood due to a rise in temperature. The 
high osmotic pressure of the air dis· 
solved in the water forces unusual 
amounts of air into solution in the blood 
by way of the gills. After leaving the 
gills the blood is warmed slightly by the 
oxidation processes, and the difference 
in temperature between the water and the 
blood in the heart amounts in some cases 
to several degrees Fahrenheit. Thus the 
blood slowly releases some of its dissolved 
air-more strictly its dissolved nitro· 
gen-which accumulates until a stasis of 
the circulation occurs, and consequently 
the death of the fish. A marked analogy 
exists between this affection and the cais- Syringe and Funnel for the Insertion of Explosive. 
son disease in man. In the latter the body 
sustains an actual increase of pressure which 
is subsequently removed and the symptoms fol­
low. This change of pressure has no counter­
part among fishes, save that the origin of the 
supersaturation is referable to an increase of 
pressure. Fishes may suffer the disease without 
necessarily undergoing any change whatever in 
the hydrostatiC pressure which they sustain. The 
analogy lies in the supersaturation of the blood 
which occurs in both man and fishes. In deaths 
among caisson workers free gas is often found 
in the blood vessels. A rapid decompression 
of course favors the precipitation of gas and the 
precautions for avoiding harmful results include 
a gradual reduction of the pressure to normal. 

An increase of pressure may be used to pre­
vent the gas symptoms among fishes. If water 
supersaturated with air is subjected to a suf­
ficient increase of pressure the supersaturation 
no longer exists, though the . actual amount of 
dissolved air may not be changed. In such water 
the saturation pOint of the blood and other fluids 
of the fish, as well as of the water itself, is raised 
and while the increase of pressure remains the 
fish will suffer no harm from superaeration. 

... � . ,  ., 
The attention of inventors may be usefully di­

rEcted to the importance of the early pat:nting of 
their inventions in Japan, says the JdUhlll,l of the

' 8"0-
ciety of Arts. Imitations in Jallari ' of foreign inven-

A Burglar Carries His .Jimmies and Tools Around 
His Neck Strapped Inside of His Coat. 

THE UNGENTLE ART OF BURGLARY. 

Bludgeons Which Have Equaled the Expectations of 
'fheir Owners • 

months, and that during this time the young spiders 
consume absolutely no food. He concluded from this 
observation that it is the solar heat and light that 
for them directly take the place of nourishment. In 
other words, "the motor heat in these young animals, 
instead of being released from the food, might be 
utilized directly as the sun, source of all life, radi­
ates it. " 

• 1 ' 1 . 

A Berlin electric company has lately brought out a 
novel apparatus for testing insulated cables by means 

of . X-rays. Up to the present time it has been impos­

sible to verify the insulating qualities of the cables and 

their conductibility except by measurements which are 

carried out with electrical instruments, and the process 

is  often a long or difficult one. With the new instru­

ment the cable may be examined at once and the ex­

perimenter may be said to actually see the insulation 

of the cable, by means of the rays. The cable is made 

to pass over two pulleys which are fixed at the upper 

part of the instrument. An X-ray apparatus projects 

the shadow of the cable upon a fluorescent screen as it 

passes along. The impurities and air-bubbles in the 

insulating layer are clearly visible on the screen. . In 

practice the apparatus is made portable, so as to be 

used in a cable factory. A large case mounted upon 

wheels contains all the apparatus, with the two sheaves 

for the cable on the top. Underneath the cable is the 

X-ray tube and above it the fluorescent screen. The 

cable is unrolled slowly and is examined as it passes 

across the apparatus. 



A NEW AND INTERESTING OVERHEAD TRAVELING 
GEAR FOR EXPEDITING CONSTRUCTION IN 

SHIPYARDS. 

BY THE ENGLISH CORRE�PONDENT OF THE SCIlllNTIFIC AMERICAN. 

A new departure in the facilities for expediting the 
construction of vessels has been carried out at the 
Jarrow-on-Tyne shipyards of the Palmer Shipbuilding 
and Engineering Company_ In the majority of yards 
tlle practice invariably adopted for the handling of the 
material employed in the construction of a vessel is 
by means of overhead gantries, or overhead and trans­
porter cranes_ The system recently erected at this 
well-known British yard, however, is entirely different 
from the prevailing equipment, and its operation is be­
ing followed closely by shipbuilders in general, since 
it possesses several advantages over the existing type 
of plant. 

When the Palmer Shipbuilding C ompany received the 
contract for the construction of the 16,500-ton battleship 
"Lord Nelson" for the British Admiralty, in order to 
carry out the constructional work with the greatest pos­
sible expedition, it was decided to adopt a new type 
of traveling and lifting gear. The objects demanded 
were convenience both in handling and oI'Jeration, the 
transit of the constructional materials to the pOint of 
erection in the minimum of time and with the mini­
ll).um of handling, and accessibility to any desired point 
of the vessel in erection_ 

The general arrangement of this system can be gath­
ered from the accompanying illustrations. The equip­
ment comprises an application of the suspension cable­
way which has proved so successful in other construc­
tional work, such as viaducts, bridges, and so forth. 
At either end of the berth is erected a cross girder of 
special design carried upon inclined posts or columns. 
The latter are inclined to about 45 degrees, so that they 
have an overhang beyond the extremity of the berth 
at each end. The supporting posts are built upon the 
lattice-girder principle, tapering somewhat at both 
ends. They have their footing upon masonry piers or 
seats, formed to receive them on each side of the ves­
sel, and are anchored by two vertical cables set up 
with stretching screws. The upper ends of the inclined 
supports are connected by a bridge built in two sec­
tions, with a clear open space between throughout the 
entire width of the span. The equipment is so erected 
that there is a clear longitudinal span of 500 feet 
from support to support, and a transverse clearance of 
100 feet. 

By inclining the supports outward from the berth at 
either end, the overhead gear is arranged so that the 
hoisting and traveling machine can be brought right 
over the works railroad at the land end, amI can re­
move the material direct from the freight cars to the 
point of construction. The same facilities are insured 
at the opposite or water end, it being possible in this 
case to carry the lifting tackle if necessary clear into 
the hold of a vessel and hoist it free of the deck. By 
means of the overhang, also, it is possible to have com­
plete access to a vessel moored at the end of the berth 
over an area 100 feet in length, and in this way more 
complete and easier access is feasible for repairing or 
other purposes, the overhanging bridge serving the 
S2me services as sheer legs, with the additional advan­
tage that a larger section of the vessel beneath is sim­
ultaneously brought · within the scope of the lifting 
equipment. 

There are three sets of cableways, each constituting 
a complete unit in itself. The system adopted is that 
of Messrs. Henderson & Co., of Aberdeen ( Scotland ) ,  
which has proved so successful in various other under­
takings. The main cables and driving ropes for each 
eableway, instead of being anchored at the ends, are at­
tached to carriages which run on tracks provided on 
the lower sections of the end bridges, or cross-girder 
members. This arrangement enables each unit to trav­
el and operate transversely across the full extent of 
the berth, and the gap between the two sections of each 
bridge gives a clear passage for the various ropes. It 
will thus be seen that every part of the berth can be 
served by the overhead gear. Furthermore, the three 
traveling and hoisting units can be utilized, if neces­
sary when handling a large piece of material, in com­
bination. 

The cableways have an approximate longitudinal 
speed of 600 feet per minute, and have a hoisting ca­
pacity of 3 tons at 100 feet per minute, or one ton 
at 150 feet per minute. The traverse or cross-travel 
speed of the cableway is about 25 feet per minute. 

On 'each of the trolley carriages there is accommoda­
tion for the operator, who is able to control therefrom 
the hoisting, lowering, longitudinal, and cross-travers­
ing motions. The whole of the energy employed for the 
various motions is electricity, the current being alter­
nating at a voltage of 440. 

Owing to the fact that the gear is able to serve every 
part of the berth, the convenience and value of the sys­
tem from labor and time-saving points of view are read­
ily realized. It  is also possible to control the hoisting 
operations with greater facility and celerity than by 
the orthodox methods ; and the rapidity of the traveling 
and hoisting motions, which are far in excess of those 
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attainable with cranes or gantries, enables the workmen 
to be better supplied with materials. When the con­
tract for the "Lord Nelson" was awarded to the Pal­
mer Company, owing to the short time allowed for the 
construction-the warship has to be completed and 
placed in commission within three years-it became im­
perative to devise a more expeditious system of hand­
ling the constructional material, and that system now 
in operation was designed by Mr. Twaddell, the com­
pany's shipyard manager, as being the most suitable 
method of attaining this end. The value of the plant 
from this point of view has already been conclusively 
established, the constructors having been able to work 
a greater quantity of material into the vessel, and to 
advance the erection to a stage which would have been 
impossible with the former equipment. An appreciable 
economy in the cost of the undertaking has also been 
effected. 

Although this plant was erected largely as an experi­
ment, it has proved so satisfactory that the system is to 
be extended throughout the yard. A second structure 
on similar lines is  to be built  almost immediately, only 
in this instance it will be of greater dimensions, so that 
it will cover and serve two berths simultaneously, each 
700 feet in length. The plant has been inspected by 
many of the most prominent British shipbuilders, and 
it is stated that the system is to be applied to several 
other yards. 

• to . , .  

SCHLICK' S MARINE GYROSCOPE IN USE. 

The Schlick gyroscope, which was described in the 
SCIENTIFIC AMERICAN of July 16, 1904, and which is 
intended to minimize the rolling motion of a ship, 
has been practically applied. 

It will be remembered that Schlick utilized the 
forces set up in a freely-hung gyroscope by inclination 

SCHLICK'S GYROSCOPE FOR THE PREVENTION OF 
SEASICKNESS. 

o[ its support. The apparatus consists, therefore, of 
an Archimedes wheel which is rotated at a high speed_ 
The forces brought into play by the rocking of the fly­
wheel support are the result of the rolling motion of 
the ship. This motion must be considered in designing 
every vessel. For if the period of a vessel's oscilla­
tion, that is the time which elapses in rocking once 
from side to side, is not carefully determined, it may 
happen that the period of the rolling motion may 
agree with the wave period with the result that the 
shill will be capsized. According to Schlick, the waves 
of the Atlantic Ocean have an average length of 600 
to 700 feet, and a period of about 12 seconds. During 
storms, however, they may attain a length of 2,800 
[eet, and a period of 23 seconds. Naval architects, 
therefore, give their vessels a period of oscillation con­
siderably greater than that of the period of the smaller 
waves. The dangerous forces set up by rolling are 
supposed to leave the ship unharmed if the gyroscope 
is used. 

Schlick's gyroscope is mounted with its vertical axis, 
a, in a frame, b ,  turning freely on a horizontal axis, C. 
If the ship begins to roll, the gyroscope is set in mo­
tion and by reason of its inertia will tend to continue 
in motion. The result is a partial rotation of the 
frame b about its axis. But forces are then set up 
which oppose this rotation of the frame b ,  so as to re­
tard it and to restore it to its initial position. Since 
the rolling of the ship is the cause of the frame's in­
clination, it follows that this very rolling is opposed. 
If the rolling motion should be considerable it may 
happen that the frame b will rotate through an angle 
of 90 degrees, thereby completely overcoming the op­
posing effect. In order to prevent such an occurrence, 
a brake is employed. Furthermore, it is essential that 
some device be employed which will tend to keep the 
flywheel in its original position, for which purpose the 
frame b is provided with a weight at its lower part. 

Schlick recently described his invention to the Ham­

burg Nautical Society. It  was objected by some mem­

ber that the flywheel would assume such large dimen­

sions, and would weigh so much, that its use on sea­

going vessels was impossible. To this Schlick replied 

that for a vessel of 6,000 tons displacement, having an 

oscillation period of 15 seconds, a flywheel 4 meters in 

diameter, with a weight of 10 tons, would be sufficient 

to overcome the rolling motion. It  was furthermore 

objected that a ship should adapt itself to the heaving 

of the sea. To this it was replied that sailing vessels 

roll heavily with reefed sails, and ride along steadily 

under full sail without the slightest rolling motion 
and without any injury to the hull. 

In order to prove the practical value of his inven­
tion, Schlick has installed a gyroscope in an old tor­
pedo boat. The cast-iron flywheel has a diameter of 
about a meter, and weighs 700 kilogrammes. It is 
mounted well forward of the boilers. At its lower end 
the shaft of the flywheel runs in bal! bearings, thor­
oughly lubricated by means of an oil pump. The fly­
wheel itself is driven by a steam turbine, having a 
speed of 1,600 revolutions per minute. How great is 
the energy stored up in the rotating wheel, may be 
gathered from the fact that after the steam 

'
of the 

turbine had been cut off, during one experiment, the 
wheel persisted in spinning for some three hours be­
fore it finally came to rest. In order to control the 
flywheel frame, a double-acting hydraulic brake is em­
ployed, the cylinders of which are filled with glycer­
ine. It  is said that the experiments which have been 
made with this torpedo boat have more or less proven 
Schlick's point. 

Silicide o f'  Copper. 
In a paper recently presented to the Academie des 

Sciences, M. Paul Lebeau gives an account of his re­
Iilearches upon an industrial silicide of copper which is 
obtained in the electric furnace. He had occasion to 
work with a silicide containing 50 per cent of silicon. 
The analysis which he made of this body gave some in­
teresting results which may give some new ideas as to 
the sUicides of copper. These bodies have been studied 
at times, but a definite compound does not seem to 
have been formed before M. Vigouroux prepared a 
SiGu2 by heating copper and silicon in the electric fur­
nace. The excess of copper distilled off, and when 
cooled very slowly the remaining mass had a crystal­
line texture and corresponded to the above formula. 
About the same time Chalmot showed the existence of 
a silicide of copper SiCu2 which he prepared by heating 
a mixture of sand and charcoal in the presence of cop­
per in the electric furnace ; afterward he showed that 
tbe silicide he obtained was in reality a mixture of 
SiCu2 and free silicon, and found also that the silicide 
SiCu2 is easily decomposed, for free silicon is found in 
copper treated with 14 per cent of silicon. M.  Vigour­

oux, by passing a current of silicon chloride vapor over 
copper heated to 1,200 deg. C., obtained an ingot con­
taining less than 5 per cent of combined silicon. By 
treating this compound with silicon chloride a second 
time he could not exceed 10 per cent of silicon in the 
combined state. He considers that the silicides of 
copper of high values which are prepared in the elec­
tric furnace are perhaps only the result of a special 
equilibrium obtained by the high temperatures and can 
only be maintained by a quick cooling which prevents 
the separation of a part of the combined silica. The 
industrial silicide which the author observed has a 
slaty blue color on the surfac9, with a brilliant crystal­
line section when broken, having the brillimlcy and 
color of silicon_ On a polished surface the microscope 
shows large crystals of silicon between which is solidi­
fied the silicide of copper. In the middle of the latter 
are smaller crystals of silicon of a second formation. 
Separating out the combined silicide of copper he finds 
that it does not reach the proportion of SiGu" but is 
nEar SiCu" corresponding to 10 per cent of combined 
silicon. 

• • • 
The C urre nt S u ppJeIDent. 

The current SUPPLElliIE:'<T, No. 1569, opens with an 
interesting review by the Paris correspondent of the 
SCIENTIFIC AMERICA'" of the Novelties of the Paris Au­
tomobile Show. Lieut. Henry J. Jones's most excel­
lent treatise on armored concrete is continued. It was 
but natural that the evolution and success of the steam 
turbine, occurring at practically the same time as the 
development of the internal-combustion engine, should 
lead to the invention of the gas turbine. For this rea­
son an interesting type of gas turbine which has re­
cently been invented is described in the SUPPLEMENT. 
Mr. S. P. Newberry's splendid practical observations on 
concrete building blocks are concluded. Of the minor 
articles we may mention those on the Production of 
Natural Gastric Juice, Treatment for Electrical Shock, 
Artificial versus Natural Dyes, Lunar Photography. 
"The Electric Spark" is the title of a very instructive 
and exhaustive paper by Dr. G. A. Hemsalech. The 
usual notes will be found in their accustomed places. 

A decision has been rendered in the United States 
Circuit Court for the Southern District of New York, 
relating to the well-known escalator employed at var­
ious elevated railway stations and in many department 
stores. The case arose under the basic patent on the 
escalator, which was obtained through the SCIENTIFIC 
AMERICAN patent agency by George A. Wheeler in 1892. 
The particular feature involved is the use of a travel­
ing handrail, and Judge Wallace held that the patent 
is infringed by the use of a traveling handrail on a 
traveling stairway of any kind. The claims to the 
main features of the escalator were not involved in the 
suit. 
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Screw-propelled C u narderll. 

To the Editor of the SCIENTU'IC AMERICAN : 
I t  is so seldom that I find an error in your valuable 

publication, that it rather pleases me to point one out 
that occurs on page 508 of the issue of December 23 . 

In the article entitled "The Turbines of the 'Car­
mania,' ' '  in the second paragraph, you refer to the 
"Russia" as the first of the screw-propelled Cunarders 
to sail to the port of New York, and you give the date 
as 1867 .  Now the fact is that the steamer "China" 
sailed from New York on her first return voyage to 
Liverpool on April 9 ,  1862 ,  and she was the {irst screw­
propelled Cunarder to  sail from New York. I happen 
to know this begause I sailed f rom Boston just one 
week before in the "America," and while in Europe I 
made the acquaintance of three gentlemen who sailed 
on the "China," and who always spoke of her as being 
a screw steamer. CHARLES T. BARRY. 

Roxbury, Mass., December 26, 1905.  
. ' . 1 .  

Ciltnef!ie M U lllc. 

To the Editor of the SCIENTIFIC AlIlERICAN : 
In "Chinese Music," by J. A. Van Aalst, p . 49, No. 2, 

the author, in describing the pien-ch'ing, or  stone 
chime, says that i t  is "composed of sixteen stones sus­
pended from a frame. These stones measure 1.8 feet 
one way and 1 .35  the other, and differ only in thick­
ness ; the thicker the stone the deeper the sound." The 
stones are cut in  shape of a carpenter's square, with 
the blades o r  legs much wider. 

Questioning the conclusions of Van Aalst, I had cut 
two specimens of plate glass, similar in  form to his 
i l lustration. They were of equal length and breadth, 
but one was much thicker than the other. The thinner 
gave out the deeper sound, as I suspected, and just 
the opposite of Van Aalst's statement. 

E.  H.  HAWLEY. 

U. S. National Museum, Washington, D. C., January 
9 ,  1906.  

• I . ,  • 
L u bricating 'Ile U nder-water Su rface of ShlpII. 

To the Editor of the SCIENTU'!C AlIlERICAN : 
The letter signed D. B.,  which appears in your pres­

ent issue, brings up a question of the utmost impor­
tance to owners of all kinds of seagOing craft, more 
especially to the owners of racing yachts both sail 
and steam. 

His first idea relative to the pumping of air through 
small holes in  a pipe which passes down the bow of a 
vessel and along the keel, to produce air bubbles to 
act as friction rollers, is most certainly a novel one. 
Possibly it  might interest D. B.  or some other of your 
readers, to know that experiments to  determine the 
efficacy of this can be made on a small scale, and the 
merit of this idea much more easily determined than 
by getting some friendly owner to make such trials, 

Four or five years ago, the marine inspector of the 
North German Lloyd made, at  the instigation of cer­
tain interested parties, experiments to  determine the' 
relative friction caused on the bottoms of vessels coated 
with grease paint as compared with varnish paint. He 
conducted these experiments by pull ing a wax-coated 
model through a small tank and registering the re­
sistance. He then pulled the same model with a coat­
ing of varnish over i t  through the tank, again regis­
tering the resistance. The result thus obtained was 
much more decisive than i t  would have been had the 
experiments been conducted on steamers, where so 
many considerations come into play to make the result 
a doubtful one. There is no  reason why such experi­
ments could not be conducted on a model containing 
a small air pump to distribute the air around the 
under-body. The resistance should be compared to the 
pulling of the same model through the water with the 
air shut off and the bottom coated with varnish, for a 
varnish surface, contrary to the general opinion, offers 
less resistance to  the water than a grease surface. This 
was most conclusively proved by the trials of the North 
German Lloyd inspector. The experiment is well worth 
trying, for it  might be of valuable service to the own­
ers of racing craft. 

With regard to the pumping of kerosene through 
these h oles to hinder the submarine growth, I am 
afraid that this would be found to be not only most 
expensive, but of doubtful efficiency. The best antifoul­
ing compositions on the market now accomplish their 
work for a period of from six to twelve months. This 
is due to the high percentage of mercury they contain. 
The submarine growths settle on the bottoms of vessels 
in the form of ovules or larvre, and to prevent their 
attaching themselves to the metal they must be in­
stantly coagulated. A solution containing one part of 
bichloride of mercury to fifty thousand parts of water 
is a more effective coagula tor than kerosene, and very 
much cheaper. The mercury in the antifouling com­
pOSition disIntegrates slowly through the action of sea 
water, forming soluble mercurial compounds, which 
hover around the bottom of a vessel , coagulating all 
ovules, larvee, or clrrlpedla that seek to attach them· 
selves. 

Scientific American 

I must apologize for taking up so much ot your val­
uable space, but the protection of the under-water sur· 
face of ships constitutes a science that is little known 
to the general public but is, however, of great interest. 

New York, December 28, 1905.  T. W. H. 
4 . •  ' .. 

.& Unl& for Llgll' Mealluremen'lI and a Centigrade 

P ilotometer. 

'1'0 the Editor of the SCIENTIFIC AMERICAN : 
We have the meter for measuring length and con­

tents, the second for measuring time, the lactometer, 
hygrometer, and barometer for measuring various 
other values ; but, although we have the name "photo­
meter," there is no standard and no unit of generally 
accepted usage with which to express light values. 
Saying, " I t  is 50 degrees Celsius," we will be under­
stood by almost any intelligent and civilized being, 
but i f  we should wish to express the light value pre­
vailing, we can only do so in a very general way by 
stating perhaps, "This is a l ight room," or " I t  is very 
dark here." Why should not the architect be able to 
say, "This room will  have 5 degrees of light on a bright 
noon," and we understand him ? Why not the school 
teacher complain that "zero" was insufficient for his 
aula, or the physician prescribe "minus 20 degrees" as 
the l ight most convenient for a sickroom ? 

This deficiency has been m ost keenly felt in photo­
graphy and kindred arts, and various devices have 
been invented to overcome it ; all of these, however, 
suffer from the serious defect of not being based upon 
a standard or unit of l ight values which will admit of 
being generally accepted. 

In submitting the following proposition, I believe 
by no means to have solved with oner Alexander stroke 
this vexed questi on, but to be on the right track toward 
establishing such a value. 

I propose to call "zero" the light force of the sun 
exerted during the first second after sundown ( 6  o'clock 
P. M. ) upon a horizontal, l ight-sensitive surface, in a 
determined locality, and under determined conditions. 

I propose to call "plus 100 degrees" the light force 
of the sun exerted during the first second after noon 
( 12 o'clock M. ) in the same l ocality, and with equal 
conditions as for "zero." The interval between these 
extremes should be divided into 100 degrees, and the 
scale thus established could be extended above 100 and 
below zero. 

An ideal locality would appear to  me to be any place 
on the equator on September or March 21,  or any other 
point between the northern and southern tropiC on 
equivalent days regarding the position of the sun. The 
observation, in order to avoid as much as possible at­
mospheric influences, should be taken at an altitude of 
100 meters, while the sky is cloudless, the horizon un­
obstructed, and the humidity of the air medium. While 
this may appear as a long list of conditions, hard to 
comply with, there would be, I believe, no difficulty 
to find a locality where they prevail. 

I have proposed the measurement to be made by a 
sensitized surface, having thereby in view a standard 
emulsion of some silver salt as i t is now used in dry 
plates and photographic papers ; but if  a plan could be 
devised promising more stability, accuracy, and per­
manency, it  should of course be preferred ; however,  
the measurements should on no account be delayed fer 
the want of an absolutely correct apparatus. 

The system suggested by me has this in its favor : 
1 .  I t establishes a unit and a scale of light values. 
2.  It is as simple and elastic as the thermometer, and 

instruments (t propusito could easily be devised after 
the standard has once been established. 

3 .  I t  is a permanent standard taken from natural 
conditions which "we always have with us," and there­
fore may be verified and rectified at any time. 

4. The scale being Centigrade, is easily memorized 
and fixed in one's mind. 

This may be said against it : 
1. I t  would be difficult to l ocate a place where the 

conditions required exist. 
2 .  I t  would be impossible to devise an instrument 

recording the theoretical values so as to be easily read 
and utilized and sufficiently accurate. 

The first of these objections had been made also 
when the meter was to be defined as the ten-millionth 
part of the earth's quadrant ; and as regarding the sec­
ond, while absolute accuracy of course would be de­
sirable, a slight error should be of as little consequence 
as has been the error which occurred in the observa­
tions of the French commission which was appointed 
to fix the length of the meter. The idea of an instru­
ment for measuring light values is  alreadY applied in 
the various exposure meters on the market for photo­
graphical purposes, and these, founded upon a unit as 
suggested in this paper, could easily be converted into 
photometers of general utility, if  no better device in 
the meantime should be produced. 

The best plan in the writer's opinion to  establish 
this l ight unit and make the necessary observations 
would be by appointing an international commission ; 
the next best , that for this purpose some of the funds 

be utilized, which are available for scientific investlga· 

tions ; and finally measurements could be taken by 

isolated but trustworthy persons, and the ob3ervations 
obtained by them tabulated and compared, and from 
these data the standard unit determined. 

GUILLERMO BUTZING. 

Havana, Cuba, December 20,  1905_  
.. f e  • •  

Power Production of 'Ile Future. 

To the Editor of the SCIENTIFIC AlIIERICAN : 
Economy in the production and use of power must 

be, in an increasing sense, the watchword of the in­
dustrial life of the future. Our dynamical resources, 
particularly fuels of various kinds, vast as they are, 
must be, m the nature of the case, limited ; so, as 
population increases and the uses of power multiply 
in inverse proportion to the reducti on of its sourC(lS, 
all  measures looking toward economy in both its p

'ro­
duction and its use excite increasing interest from 
all thinking men. Both engineers and political econo­
mists are especially interested in this question as the 
industrial and political activities of society are so 
closely linked. 

The main dependence of the future for �ower, it 
would seem, must be in the fuller development of our 
water powers which are as yet only in the very in­
fancy of their growth. The time is perhaps not far 
distant when every mountain stream capable of de­
veloping horse-power will be harnessed to electrical 
machinery delivering energy to near-by mills or dis­
tant cities. This is especially true of the South where 
the rainfall is  copious and regular and the streams 
free from ice for the greater part of the year. The 
fullest utilization of this source of cheap power awaits 
the perfection of the methods of electrical transmis­
sion and transformation which are as yet crude and 
wasteful .  A collateral advantage of the creation of 
great reservoirs for power purposes in the

' 
interior of 

the country, which I have not seen suggested, relates 
to their possible effect on climatic conditions in the 
surrounding country. Will not the presence of these 
artificial lakes, when suffiCiently multiplied, retaining 
water summer and winter, have an appreciable effect 
on the humidity of the atmosphere regulating the rain­
fall ,  and correcting to some extent the disastrou3 re­
sults of forest destruction which has practically de­
nuded our hills of timber, thereby rendering more fre­
quent drouths in summer and floods in winter?  So, 
as always in human progress, the development of one 
opportunity will perhaps bring unexpected good re­
sults in its wake. 

But in the immediate future the hopes of the indus­
trial world for cheap power must be centered on the 
perfection of the gas engine. Already remarkable 
progress has been made with this invention which its 
advocates believe is  only an earnest of what the future 
has in store for it. When the ultimate form of the 
engine itself-the gas turbine-shall have been per­
fected, which perhaps may be some time hence, and 
the process of gas production somewhat improved we 
will have a prime mover, when linked directly to an 
electrical dynamo, of the highest thermo-dynamic effi­
ciency and economy. 

With the development and general use of the gas 
engine another vast economy will  be made possible. 
This in the realm of transportation . Instead of haul­
ing coal at great expense to the centers of industrial 
activity i t  will doubtless be found both convenient an'd 
economical to convert the fuel into gas at the pit's 
mouth and convey i t  by underground main to the city 
to be thence distributed for industrial and domestic 
uses, and besides with an entire absence of the dust, 
grime, and smoke incident to the t ransportation and 
use of coal, particularly soft coal, in the city. 

I n  this use of fuel gas is to  be found an abatement 
of the vexing nuisance of clouds of stifling srooke 
which afflict manufacturing centers like Pittsburg. 

Until the methods of transporting electrical energy 
over long distances have been considerably improved, 
on account of  the loss of power occasioned by friction, 
and leakage due to imperfect insulation, it will per­
haps be much more economical to transport the fuel 
gas rather than the electricity, particularly as the gas 
plants will  have to be moved from time to time, or the 
coal supplies fail , in order to  obviate transportation 
charges. 

The time is not far in the future when great cities 
like New York will  be giving as much thought to the 
supply of their fuel gas requirements as they now do 
to the water supply, and with quite as much reason. 

Let all such interests be controlled directly and en­
tirely by the city as a safeguard against one of the 
greatest possibilities of monopoly known' to modern 
times. Surely a city's heat, l ight, and power are too 
vital in their connection with the common welfare to 
be intrusted to private corporations. 

A city could easily  secure for public use vast coal 
fields, even hundreds of miles away, convert the coal. 
into gas at the mine, convey it  to its corporate l imits, 
distribute it at reasonable rates to consumers in its 
factories and homes, and thereby give an incalculable 

impetus to its own industrial, commercial, and social 
advancement. J. LoGAN IavIN. 

Americus, Ga. 



HIGH-POTE:w.TIAL DISCHARGES. 
BY A.  FREDERICK COLLINS. 

The various manifestations of high·frequency and 
high·potential discharges offer a fertile field of reo 
search, especially for the amateur investigator, since 

LIGHTING AN INCANDESCENT LAMP 

SHORT·CIRCUITED WITH HEAVY 
COPPER. 

The current has the choice of two paths-au easy 
one through the copper bEir aud a path of higher 

resistance througb tbe lamp-and It chooses 
the latter. Ordillary currents would 

take the easier path. 

it is a subject 
that has receiv· 
ed comparative· 
ly little atten· 
tion considering 
i t s  significance 
as revealed in 
i ts recent appli· 
cations to elec· 
trotherapy, r a ·  
diography, a n d  
wireless telegra­
phy. 

T h e  t e r m  
" e l e c t r i c  
discharge" is un· 
derstood to  in· 
clude all modes 
o f equalization 
of differences of 
p o t e n t i a l  
between the ter· 
m i n a l s  o f  a 
source of elec· 
trical energy on 
their connection 
by a conductor, 
by the removal 
of their charges 
by a stream of 
electrical parti· 

cles of air, or by a sudden discharge that breaks down 
the air or other intervening dielectric. These are the 
three chief methods of restoring the electrical equi· 
librium, and are known respectively as the conductive, 
the connective, and the disruptive discharge. 

The various forms may be further subdivided into 
alternating, are, brush, brush and spray, dead·beat, 
flaming, glowing, lateral, oscillating, periodic, stream· 
ing, stratified, impulsive, and periodic discharges, and 
these may be produced by utilizing a source of direct 
or alternating current of low voltage, as for instance 
a commercial generator ; a high'potential apparatus 
as an induction coil, or a high·potential, high·frequen· 
cy arrangement, as a Tesla coil , depending upon the 
requirements of the various cases. 

In this review we are concerned only with disruptive 
and connective discharges, the former in its applica· 
tion to wireless telegraphy and the latter in its rela· 
tion to the human body. Since only potentials such 
as can be obtained with an ordinary induction coil 
are needed for disruptive discharges, these will be 
described first. 

In the production of a discharge of this nature there 
are two diametrically opposite conditions involved, the 
first representing an oscillator and spark·gap in an 
unenergized and non·conductive state, and the second 
when it is energized and rendered highly conductive, 
thus completing the circuit. To bring about this reo 
suIt the arms of the oscillator are charged with high· 
potential energy impressed upon them, which is set up 
in the secondary of the coil in the form of currents. 
This kinetic energy is then converted into electrostatic 
energy, and when the static charge is maximum for a 
given resistance offered by the dielectric between the 
surfaces of the spark·gap electrodes heat is  evolved in 
consequence, and when a certain critical temperature 
is reached the positive electrode volatilizes, and i t  is 
this effect that forms the initiative in breaking down 
the dielectric of the spark·gap. 

The law relating to the heat evolved states that i t  

THE AUTOGRAPH O F  A N  ELECTRIC SPARK, WRIT 
TEN ON A PHOTOGRAPHIC PLATE. 

Scientific AJDerican 

is proportional to the square of the charging current 
and to the resistance of the dielectric between the posi· 
tive and negative electrodes forming the boundaries 
of the spark·gap. The energy that is emitted from 
the positive electrode is proportional to the potential 
difference impressed on the oscil lator system and the 
specific inductive capacity, while it  is inversely as the 
distance separating the spark·gap electrodes. The 
length of the spark that passes depends also largely 
on the following factors, namely, the difference of po· 
tential between them, the character of the medium that 
separates them, and on the density or pressure of the 
dielectric through which the discharge passes. 

A decrease in the pressure of the medium serves to 
increase the distance through which a spark will pass, 
but a point is quickly reached wherein a further de· 
crease has the effect of cutting down the length of the 
spark, and hence where a low vacuum will permit the 
passage of high'potential currents over longer dis· 
tances than in air,  a high vacuum retards them even 
though the potential may be considerably increased .  
Then again the metal of which the electrodes are 
made determines the sparking capacity to a certain 
appreciable extent since some retard and others assist 
the process of volatil ization, and finally the size and 
shape of the spark·gap·electrodes also have their ef· 
fect upon the discharges. 

From these considerations i t  will be observed that 
when the electrodes are placed closely together the 
strength of the charging current is  increased, and 
hence the heat developed causes the temperature to 
rise. When the sparking distance is greater than the 
maximum difference of potential can easily break 
down, a faintly luminous discharge will be seen issu· 

HIGH.FREQUENCY ARC DISCHARGE. 

HIGH· FREQUENCY STREAMING DISCHARGE. 

ing from the positive electrode, especially if it should 
present any sharp points. This phenomenon occurs 
in virtue of the fact that metallic points are more 
easily heated than those in the form of spheres. 

When the charge and temperature reach a critical 
value a conducting microscopic thread of gaseous vapor 
is developed and this is  attracted to the negative elec· 
trode, to which it passes by the path of the least re­
sistance. When this filament bridges the gap its diam· 
eter is very greatly increased,  the resistance that was 
previously enormously high becomes minimum, and 
the current surges forth and back until the energy of 
the system is damped out by the sum of the resist· 
ances. 

While Tesla was not the first to produce the varied 
and beautiful forms of convective discharges he was 
probably the first to systematically investigate them. 
Though convective discharges may be frequently ob­
served from a pointed positive electrode of an induc­
tion coil, they are much more intense and brilliant 
when the potential and frequency of the oscil lations 
are stepped up by means of a secondary transformer. 

The compact apparatus for obtaining high-frequency 
and high· potential discharges shown in the i l lustra­
tions was designed by Prof. Ovington, who repeated 
many of Tesla's experiments and introduced several 
new ones during the recent electrical exhibition at 
the Madison Square Garden. 

With high potentials and high frequencies the elec­
trostatic field is collapsed more easily than when those 
of lower value are reached,  while the oscillations in­
crease the temperature developed by the transition of 
static into kinetic energy and for this reason the vol­
ume of vapor is increased and an arc discharge reo 
sults. 

The flaming and streaming discharges which are 

forms of the connective discharge are closely allied and 
occur when the frequency and potential is increased 
beyond a certain value ; under these eonditions the dis· 
charge assumes definite characteristics wholly differ­
ent from those of the disruptive diseharge. In these 

BURNING PLATINUM WIRE WITH CURRENTS PASSING 

THROUGH THE BODY. 

A platinulI' wire IS held in the ling"'8 and ncar one term i n al of the machine.1 
The spark j u mps to tbe body ami tbrougb tbe wire. 

forms of discharge the energy passes between the elec­
trodes as luminous streams. Such discharges obtained 
with high·frequency coils are different from those 
obtained with electrostatic machines, as they lack in 
the violet color developed by the positive static elec· 
trode as well as the bright glow of the negative elec­
trode. 

When the frequency and potential necessary to pro· 
duce the flaming and streaming discha rges is increased 
new phenomena result and a brush and spray discharge 
is obtained. With suitable electrodes comprising a 
large number of small points the emanations resemble 
jets from a gas·flame escaping unrler  high pressure. 
According to Tesla "they not only resemble but they 
are veritable flames, for they are hot. Certainly they 
are not as hot as a flame of gas, but they would be 
so if the frequency and potential would be suffiCiently 
high." 

If  the frequency and potential is further increased, 
the discharge will  pass through severa l inches of solid 
glass. Ordinarily glass is an insulator of electricity, 
and yet in this case the streams flow through it  ap· 
parently with the greatest freedom. The flow of lumin­
ous energy has a tendency to stream out and to be dis· 
sipated to such an extent that when the brush is pro· 
duc�d at  the positive electrode no disrupt ive discharges 
w i ll occur, even though the hand or any conducting 
object is held within the stream, and what is even 
more singular, the luminous stream is not at all easily 
deflected from its path by the approach of a conduct­
ing body. 

Under these remarkable conditions the energy loses 
its property of producing sensation when it  comes in 
contact with or passes through the human body, and 
a person may now be connected with the source of high· 
potential and high·frequency currents and be complete­
ly charged, though he will feel nothing ; that he is a 
portion of an oscillator, however, can be readily de­
termined, for if a vacuum tube is brought near any 
part of his body it  will  glow due to the electric waves 
emanating from him. To ill ustrate how absolutely 
devoid the sensory nerves are to these currents, a 

ELECTRIC TESTS. 

The c u rrent issueR at an enormous vol tage from a large 
/lum ber of smail poin ts, so that it  seem. l ike jcts of llUrning gas e.caping at hii:b pr�8�ure. 
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\'acuum tube may be held in the mouth, and a current 
passed through the lamp lights i t  and then continues 
on its course, passing through the membranes of the 
mouth, which are perhaps the most sensitive of any 
in the body, yet no sensation whatever is experienced. 
A half·dozen incandescent lamps may be lighted with 
current passing through the body and no sensation is 
felt  although instant death would result were the rate 
of oscillation reduced within certain limits. 

To show the impedance a copper bar of large diam­
eter offers to a high-frequency current, an incandes-
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method in therapeutic practice. Heat, light, and elec· 
tricity when properly applied have accomplished sur· 
prising results. With the apparatus shown not only 
are all the various remedial manipulations of elec­
tricity available, but current is also supplied suitable 
for producing the X-rays, ultra-violet light, etc. 

• •  I • 
THE AERO CLUB OF AMERICA'S EXHIBIT OF AERO­

NAUTICAL APPARATUS. 
A most interesting exhibit, in connection with the 

Sixth Annual Automobile Show held recently in the 
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bined box kite and aeroplane,  Myer's electrical torpetto, 
and Kimball's heliocoptere. The original Hargrave 
box kite was also shown, as well as numerous models 
designed by Herring and Chanute. Besides these very 
complete exhibits of apparatus, the walls of the room 
were covered with a large collection of photographs 
showing the machines of other inventors, such as 
Whitehead, Berliner, and Santos-Dumont ; and other 
photographs showing airships and ballo'ons in flight, 
together with bird's-eye views taken from the same. 
In another room cinematograph exhibitions were given 

Side and End V iews of Prof. Bell's Tetrahedral Kite, 'Vhkh, 'When It is Released in l\I id-Air, Descends in a Series of Curves, and Sometimes l)escriiJes a 
Complete Circle Like a Soaring Bird. 

Tbis photograph .hOW8 tbe rear of kite, wbicb is made up of tetrabedral cells constrncted of spruce sticks 4 mm. (0.157 inch ) square and 25 em. (9 842 i nches) loni!. bound together with fine twine and covered with red silk. The weigbt of a single cell is 9� grrns., or % of an ounce. 

Langley's Steam Aerodrome-the First Power-Driven A eroplane to Fly. 

Tbis view shows the tail tipped u pwnrd . whicb is accomplished au tomat­
ical1y by a pcndl um in the bow when t ht! ki te makes a d ive. 

Samples of Brown's Bi-Planes. 

The fir.s� sllcce�sflll fiigb t  of tbis mach llle ,,:as at Qu an tico. Va . . 011 M ay 6, 1 896. The rudder at the left of this picture forms part of 
LI l Ienthal s ghdmg machme. In the rIght-hand corner of thc room i. seen th" Herrlllg-Arnot two·surface aeroplane wbicb bas 

been used successfu l l y  by Mr. Ilerrillg and the Wright brothers. 

Tbis type of aeroplane conSisting of two following surfaces was invented auout 1878. Langley'. aerodrome was built on this plan. But 20 pounds per horse 
power can be lifted witb tbis type of macb ine where from 100 to 150 

pounds per borse power can be lifted witll the superposed plane type. 

The lUotor and Basket of Santos- Uumont's No. 9 Airship. 

A blower is arranged to blow on the motor cylinders to cool ' hem properly. A large bicycle wbeel acts as 
a fiy w heel and the shatt carrying the propellcr runs forward to the front o f  ttc framework. 'fhe 

model two-surface aerop lane in le ft. hand corner is 8 motor-driven model whicb is said to 

One of the Original Lilienthal Gliding Machines with Which He l\lade 
Hundreds of Successful I<'lights. 

have made numerOllS successful free fiights. 
This machine bas a rudder, which is sbown in tbe view of Langley '. aerodrome. Lilienthal eucceeded in 

steering in a sbarp curve to right or left witb tbis machine. 

INTERESTING EXHIBITS AT THE AERO CLUB'S EXHIBITION, 

cent lamp is short-circuited across the former and the 
current is thus given the choice of two paths, an ap­
parently easy one of small ohmic resistance and high 
impedance through the copper rod, or a seemingly more 
difficult one of large ohmic resistance and low im­
pedance through the lamp. While an ordinary cur­
rent would of course choose the former, the extraor­
dinary current traverses the latter path. 

The practical application of these discharges is found 
in radiotherapy. Their use is being extended more 
and more, and by many it is considered a rational 

69th Regiment Armory, was that made by the newly­
formed Aero Club of America. This exhibit was the 
most complete of its kind ever held in any part of the 
world, for all types of flying machines, balloons, and 
airships were represented. In the same room with 
Santos-Dumont's No. 9 airship was to be seen one of 
the original gliding machines of Herr Otto Lilienthal, 
as well _as the gasoline and steam-propelled aerodromes 
of Prof. Langley and the motor-driven aeroplane mod­
els of Her;-i!Ig arr<! Hargrave. Other apparatus shown 
consisted of Prof. Bell's tetrahedral kite, Ludlow's oom-

twice every day. The views shown consisted of motion 
pictures of the Vanderbilt automobile race, tile Mount 
Washington hill climb, balloon ascensi ons, and experi · 
ments in raising aeroplanes when towing them by 
means of a motor boat. In showcases placed in the 
exhibition hall were seen primitive models of flying 
machines from the Patent Office at Washington, l ight 
motors and other appliances for aeronautical work, to­
gether with a collection of books bearing on the sub­
ject. Among the exhibits of apparatus of historic in­
terest were the large wood propellers which Mr. Her-
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ring used on the first motor-driven, man-carrying aero­
plane to  make a flight from the ground. This machine, 
according to Mr. Herring, was llropelled by a small com­
llressed-air  motor. On October 22, 1898 ,  he informs us 
that it flew with its  operator a distance of 72  feet in 
8 seconds against a 2 5-mile-an-hour wind. Another 
exhibit of  great interest at the present time, in  view 
of the claims of remarkable flights made by the Wright 
brothers last summer, was the four-throw crankshaft 
and flywheel of  the motor said to have been used on 
their machine when, on December 1 7, 1903, they made 
their first flight with a motor-driven aeroplane at Kitty 
Hawk, N. C_ These experimenters claim to be using 
the same cylinders with their latest machine, the motor 
of which they have fitted with a l ighter crankshaft. 
The crankshaft shown weighed in the neighborhood of 
30  llounds. 

Among the model self-llropelled aeroplanes shown, 
those of Prof. Langley shoul d  undoubtedly have first 
mention_ The steam-driven machine flew about half 
a mile over the Potomac River at  Quantico, Va.,  a l ittle 
less than ten years ago, or on May 6 ,  1896 .  This was the 
first flight of a motor-driven aeroplane. The gaso­
line-propelled model ( which has a five-cylinder air­
cooled motor, the cylinders b€i�g arrange:! in a circle )  
made  numerous shorter flights i n  A ugust, 1903 .  Prof. 
Langley's models are constructe '1 on the following pl:me 
principle. The original inve n t e r  of  t h is device ,  which 
was first brought out about 1 8 7 3 ,  was 1\Ir.  Brown, u.nd 
samples of Brown's "bi-plane.>," as th'2Y a.!'e termed, 
are shown on page 93. A lift c f  c � i y  [, bct:t ::0  pcu:lds 
to the h orse-power is possible with this system,  as 
against a lift of from 100 to 150 pounds per horse­
power with the superposed plane type. I n  actual prac­
tice Langley obtained about 18  pounds lift. Langley 's 
complete steam machine weighed 30  pounds,  while the 
motive plant developed 11 .4  B.  H. P. The gasoline 
model was one-quarter the size an j C;1e sixteenth the 
weight of Langley's man-carrying m"c:line.  I t  weighed 
58 pounds, of which 10  pounds was in the 10 horse­
power engine. As to the actual lli:;:1 :S  cf  these ma­
chines, there can be no  question, fe r tl,e cne on the 
date mentioned was witnessed by Prof. Bel l ,  and pho­
tographs were taken of the machine in fl;gJ.t. 

Another interesting model is that exh i bited by Mr. 
Herring, and which he claims has made numerous suc­
cessful flights. When tethered to a high pole with a 
long cord, this machine is said to have flown 15 miles 
in a circle in December, 1902, and to have stopped 
only when the gasoline supply gave out. A single-cy­
linder, air-cooled gasoline motor having mechanically­
operated inlet and exhaust valves and a make-and-break 
igniter, all worked from a single cam, and carrying a 
small propeller on its crankshaft, was shown on this 
machine. The weight of the motor was said to be only 
2 pounds, and its maximum horse-power 0.51 at 3,400 
R. P. M.  I n  flight, however,  the engine only made 
about 850 R. P. M .  and df>veloped but 0.07 horse-power. 
The aeroplanes of this model ( which is shown in the 
lower left-hand picture on the preceding page ) were 
5 14 feet long by 14  inches wide, and the 19-inch pro­
peller which was fitted drew them through the air at a 
speed of about 30 miles an hour. This machine is  
of the usual  rectangular,  curved, superposed plane 
type invented by Chanute and Herring about the 
year 1896. Its successful operation is said to be 
due to an equilibrium-maintaining device which its 
inventor prefers to  keep secret. No photographs 
of this or of larger man-carrying machines in flight 
were shown, nor has any trustworthy account of their 
reported achievements ever been published. A single 
hlUlTed photograph of a large birdlike machine pro­
pelled by compressed air ,  and which was constructed 
by Whitehead in 190 1 ,  was the only other photograph 
besides that of LanglE:Y's machines of a motor-driven 
aeroplane in successful flight. In order at least partial­
ly to substantiate their claims, it  would seem as if 
aeroplane inventors would show photographs of their 
machines in flight. This has been done by Mr. Maxim 
and Prof. Langley ; and on account of his desire to 
secure photographs of his tetrahedral kites in mid-air, 
Prof. Bell uses red silk in their construction instead of 
nainsook, which he prefers, but which, owing to its 
l ight color, is difficult to photograph. 

I n  contrast to the great secrecy of the later aero­
plane experimenters, should be noted the free manner 
in which that first great experimenter in gliding flight, 
Otto Lilienthal, gave the results of his experiments 
to the world .  One of the early gliding machines used 
by him in 1893  was exhibited, and a photograph of this 
machine is to be seen on page 9 3 .  Had it not been for 
his untimely death in 1896 ,  from the breakage of his 
machine while in flight, there is scarcely any donbt that 
he would have solved the problem of the motor-driven 
aeroplane some years ago ; for he was not only a thor­
ough mathematician and physicist, a clever construc­
tor and mechanical engineer, but he was also possessed 
of that daring and physical dexterity which is a valu­
able aid to one attempting to solve such a problem. 

One of the most interesti n g  e,h Pli ' s  W:lS Prof. 
Bell's tetrahedral kite shown on the preceding 11:lge, 
and a 408-cell model of the huge 1,300·ceU man·carrylng 
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kite "Frost King," which was fully described in SuP· 
l'LEME"T No. 1432 ,  and which carried over 280  pounds. 
DeJ/)ite the apparent frail  structure of these tetrahedral 
cells, their great strength when assembled was demon­
strated by the pl�cing of a 190-pound man upon a mass 
of 100 or more without damage. The kite we illustrate, 
by means of its tipping tail worked by a pendulum in 
the bow, will  descend in long graceful curves when re­
leased in mid-air, and several times it has described 
complete circles before alighting, in much the same 
manner as does a soaring bird. 

Among other interesting exhibits were examples of 
balloon wicker baskets equipped with appliances for 
sketching and photographing the conntry, and for mak­
ing weather observations. The frames of two dirigible 
balloons, the "Santos-Dumont NO. 9 "  and "The Cali­
fornia Arrow," were exhibited. Both were equipped 
with air-cooled gasoline motors of the l ightest constrnc­
tion. 

A complete set of apparatns used by the weather bu­
reau formed still another extremely interesting exhibit. 

The greatest credit should be given to the Committee 
of the Aero Club, and especially to its able secretary, 
Mr. Augustus Post, for the exhibit made at the Armory. 
Not only will this exhibit tend to stimulate interest in 
the art of flying, but, followed by the active interest of 
the Club in matters pertaining to the art, i t  should 
greatly promote the development and perfection of the 
practical flying machine. 

.. ' tt  • •  
CHANGES AND IMPROVEMENTS IN THE EDISON 

NICKEL-IRON STORAGE CELL. 
The illustration shown herewith makes apparent the 

changes in construction of the nickel, or negative plate, 

THE IMPROVED EDISON STORAGE CELL. 

No!" the tubes for holding the active material of the nIckel plate now 
used In place of the flat hriquettes, which are stiil used in the Iron plate. 
The Beam where the jar is electrically welded is seen at left of the fluting 
Th.e plates are set in hard ru bber frames and separated by small square 
strips. 

of the Edison alkaline storage cell .  Actual use of some 
1 7 5  sets of automobile batteries has demonstrated that 
there is a loss in  capacity, due to the separation of the 
aeti ve material from the Call taining flat cases of the 
nickel plate. A new form of briquette, consisting of a 
rolled tube of perforated, nickel-plated, sheet steel, is 
soon to be used. These tubes are tightly packed with 
active material by a special machine, and they are then 
clamped into place in the plate by means of their 
twisted ends. The tubes are made from a small sheet 
of metal, which is rolled into the tubnlar shape and 
has its two ends joined together. Thus there is a joint 
running the entire length of each tube, but by twisting 
the ends of the tube and clamping them, it is impossible 
for any appreciable expansion of the latter to occnr, 
and separate it  from the active material within. A 
new form of binder other than flake graphite has been 
discovered, and this, together with the new construc­
tion,  is  said to Increase the total capacity of the cell 
from 10 to about 15 watt-hours per pound of complete 
cell.  A 21 per cent solution of caustic potash Is used in 
these cells, and three sizes are made, the smallest hav­
ing a capacity of 110 ampere hours at a 30-ampere rate, 
and requiring 1 50 ampere hours to recharge it . ·  The 
Improvement In capacity will place the Edison cell at 
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the head ot' the list for l ightness. Regarding its dura· 
bility, Mr. Edison believes the new plates will  last for 
four years at least in  actual service, and that they can 
then be renewed for about one-third their first cost. 

Electrical N otcs. 

According to the latest news which we receive con­
cerning the electric installations in Japan, we find that 
all the cities whose population is above 10,000 in­
habitants are lighted by electricity, and besides many 
of the towns are now equipped with el ectric tramway 
l ines on the t rolley system. Owing to the fact that 
the country is of  a mountainons character, there are 
waterfalls to be found in abundance, and this natur­
ally contributes to a great extent in the development 
of electrical enterprises. At present about 30  per cent 
of all  the electric plants are operated by water power. 
The country is also greaily favored in possessing ex' 
tensive coal mines, so that the cost of running steam 
engines is not high. Among the large electrical en­
terprises of Japan we may mention the Tokio Electric 
Light Company, which has a station of some 20,000 
horse-power capacity at  a distance of 20 miles from 
the capital . The Tokio Electric Power Company kas 
an electric plant of no less than 40,000 horse-power, 
and the municipal station of Tokio has a capacity of 
2,500 h orse-power. At Osaka, which is one of the 
leading commercial cities, there are several electric 
stations already running. One of the recent projects 
to be carried out by the Uji River Hydro-electric Com­
pany relates to installing a water power plant at  20 
miles from Osaka, and i t  will  use upward of 35,000 
horse-power. 

According to recent information relating to the 
Jungfrau electric road, the tnnnel which ends at the 
Mer de Glace wa;5 finished about the middle of June. 
At present, the stations of the l ine comprise the start­
ing point at Petite Scheidegg ( 6 ,710 feet altitude ) ,  the  
second station of Eiger Glacier ( 7 ,550 feet altitude ) ,  
third, Rotstock ( 8 ,220 feet ) ,  Eigerwand ( 9 ,330 feet ) ,  
and lastly the Mer d e  Glace ( 10,280 feet altitude ) .  
The service of the road is assured by six electric l oco­
motives of the three-phase type, of which three have 
been built by the Brown-Boveri Company and the re­
mainder by the Oerlikon Company, both of Switzer­
land. The current for the road, which takes 7,000 volts 
primary tension and 500 secondary, comes from the 
large hydraulic plant of Lauterbrunnen. A fall on the 
Lntschine River furnishes some 2 ,500 horse-power to 
the tnrbine. According to Guyer and Zeller's project 
the new part of the electric road, which remains to be 
built, is to run in a straight line toward the west and 
rise on a l ow grade to the station of Jungfrauenjoch 
( 11 ,058 feet altitude ) .  From there it  will  reach the 
Jungfrau station which is to be cut in the rock. This 
la tter station will  be equipped with an electric eleva­
tor which is to run up to the highest point of the 
monntain and lies at an altitude of 13 ,545 feet. 

Our readers will doubtless remember the description 
of an improved and simplified type-setting telegraph . 
apparatus called "teletyper" ( Pernarucker ) we publish­
ed In these columns some time ago. We learn from an 
article in  the Elektrotechnischer Anzeiger that after 
a central station had been installed two years ago to 
enable subscribers to the novel system to communicate 
with each other as well as with the Wolff telegraph 
office and other information bureaus, the same service 
if! to be util ized now for general telegraphic purposes. 
The imperial postal department has in fact ordered a 
set of teletypers to be used in connection with Berlin 
intra-urban telegraphy. The practice so far usual in  
connection with urban telegrams was to convey these 
through a network of pneumatic tubes. Though the 
speed of pneumatic dispatch carts, equal to that of ex­
press trains, be considerable, this means of conveyance 
of  the records still requires a certain amount of time. 
The pneumatic tnbes radiate toward the telegraph office, 
where they are combined. Though immediate connec­
tions between the various stations be available, then� 
was the necessity of shifting the telegraph records. 
The adoption of teletypers will  doubtless accelerate the 
dispatch of telegrams. A new exchange is to be install­
ed for this purpose in connection with the central 
telegraph office. All the pneumatic dispatch offices are 
to be equipped with a teletyper and to be connected 
immediately to the central telegraph office. It may be 
mentioned that the number of these offices amounts to 
67. The teletypers are intended for the beginning to 
convey the intra-urban telegrams which are largely 
used in Berlin_ Practice will show in how far this 
scheme would be available also for the conveyance of 
outside telegrams from and to the central telegraph of­
fice. Like the telephone, the teletypers can commnnl­
cate Immediately with each other, while capable of 
simultaneous communication with the same station, 
whence the same telegram can be transmitted to all of 
them. As the record is obtained simultaneously In 
both the transmitting and receiving apparatus, there is 
every facility of checking its correctness. The main 
advantage of the teletyper Is, however, Its ease of 

manipulatlon, requiring but little skill. 
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'lBE ''<ROM AN ORDNANCE " AT THE SAALBURG. 

BY PU.OF. UUDOLF SCHNEIDER. 
For many years tbe German government bas been 

carrying on a systematic exploration of the ruined 
fortifications along the line of the Roman military 
frontier ( linies imperii Romani ) ,  extending from tbe 
Danube near Regensburg to the Rhine near Neuwied. 
a distance of 340 miles. The work received a new im­
petus a few years ago when the Kaiser ordered the 
restoration of the best preserved fort, the Saalburg 
on the Taunus ridge near Frankfurt, in order that it 
might serve at once as a model of a Roman fortress 
and as a museum for antique objects of interest dis­
covered in the course of the explorations. In 1904 
there were mounted at this re-built Roman fortress 
three pieces of "Roman ordnance" which fully deserve 
their post of honor although they are neither Roman 
nor ancient, and were not found on the old Roman 
frontier. They are reconstructions made by Major 
Schramm in accordance with ancient descriptions. 
They are not mere show pieces but practical engines 
of war, as appears from the following record of their 
performances in practical trials. 

One of the pieces, the "euthytonon" ( Fig. 5 )  shot a 
dart about three feet long to a distance of 1,200 feet 
and drove i t  through an iron-plated shield more than 
an inch thick with such force that i t  projected half its 
length behind the shield , so that it  would have killed 
or disabled a human shield bearer. Another piece, the 
"palintonon" ( Fig. 4 )  hurled a stone weighing two 

Fig. 5.-Euthytonon, R/\constrncted by l\lajor 
Schramm. 

pounds to a distance of 600 feet, and a one· pound 
leaden bullet 1 .000 feet. The third piece, the "on· 
agel'' '  ( Fig. 3 ) ,  threw a one· pound leaden bullet 
460 feet. 

These results, which far surpass the achieve· 
ments of the earliest cannon, are the more surpris-
ing because similar experiments, made in 1865 ,  
were little better than flat  failures, owing chiefly, 
as Major Schramm has pointed out, to defective 
construction of the apparatus. About the same 
time, the Emperor Napoleon I I I .  had some "an· 
cient artillery" constructed, which is still to be 
seen in the museum at St. Germain. But i l lness 
and political cares diverted Napoleon's interest 
from the subject and no authentic record exists _ 

of the performance of these pieces. In order to under· 
stand ancient ordnance it is necessary first to get rid 
of the common and erroneous notion that it  consisted, 
essentially, of huge arbalests or cross-bows. As a mat­
ter of fact it was based on a very different principle. 
The propulsive force of the cross-bow is furnished, 
chiefly, by the elasticity of the arms of the bow which, 
bent backward by pulling the cord, spring forward 
when this is released,  carrying with them the cord, 
which transmits the impulse to the "quarrel," or dart, 
laid in front of i ts middle point. The ancient ord· 
nance, on the contrary, had rigid, in-
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second century B. C .  ( I . Macc. 6 . 5 1 ) but even in the 
eighth century B. C .  ( I I .  Chron. 2 6 . 1 5 ) .  It seems not 
unlikely, therefore, that the Greeks merely adopted 
and perfected an ancient device of Oriental invention. 

Fig. 2.-Mlljm· Sdll'alllln's Conception of the 
Palintonon. 

The principle of the tormentum is well i l lustrated by 
a common toy, made as follows : Two holes are bored 
in a half walnut shell, near the edge and opposite each 
other, A horsehair  is threaded through the holes, 

Fig. 4. -Palintonon 01' ]Uortar.- l\Illjor Schramm's 
Restoration. 

Fig. 7 . ---Tormentnm fl'om 
'.rrajan's Columll. 

Fi�. 6.-Pali lltonoll Carved 
011 the Tom hstoll/\ of a ROlllan 

A rti l lel'Y Captain. 

back and forth, 
passage a tl1rn 
hairpin I a i d  
on the outside 
and the ends 
hair are fGst­
match stick is 
the middle of 
loop of horse­
ed u n  t i l  t h e  
twisted tightly 
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FI�. S.  -A e l'otnnon or 
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Column. together. Now, 
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if the stick is withdrawn a little way and suddenly re­

leased, . its l onger end flies around and strikes sharply 
on the edge of the nutshell, producing a loud sound 
pleasing to  youthful ears_ 

This plaything, if  constructed on a larger scale of 
stronger materials, with a sling attached to the free 
end of the stick, would fairly represent the simplest 
form of tormentum, the onager, or machine sling ( Fig.  
3 ) ,  This machine was employed to hurl great stones 
against walls and towers for the purpose of shattering 
them or making a breach . The base of the onager is 
formed of two parallel heavy timbers, j oined by cross­
pieces at their ends and pierced in the middle by holes 
through which the bundle of fibers passes, to wrap 
around pins outside, precisely as in the nutshell snap­
per. From the center of the bundle of fibers, which 
tightly fill  the holes, rises obliquely a. stout wooden 
arm ending in a hook from which a sling, carrying a 
stone, is suspended. When this arm is drawn down 
into a horizontal position by means of a winch, and 
suddenly released, i t  springs forward and upward in 
obedience to  the torque of the twisted bundle  of sinews 
until i t is stopped by striking against a buffer, where­
upon the stone leaves the sling and flies onward to­
ward its goaL Ancient writers use the most extrava­
gant expreesions in describing the power of the on agel', 
and it  may be inferred that its dimensions greatly ex­
ceeded those of the reconstruction at the Saalburg. 
The same conclusion is suggested by a curious passage, 
the correct interpretation of which has been reserved 

}'ig. a .-The Onager or l\liwhine-Sling, as 
Restored by lUajor Schramm. 

for Maj or Schramm. Ammianus says that the 
onager was placed on a bed of turf or bricks ( that 
is,  on a seft or yielding foundation ) because if it  
were placed on a masonry wall ( which is rigid ) 
the wall would be shattered, not by the weight of 
the machine but by the violent shock ( of the re­
coil ) .  Even in Maj or Schramm's reconstruction 
the initial longitudinal tension of the bundle of 
fibers is twelve tons. 

Far more ingenious than this machine sling, 
though based on the same general prinCiple, are 
the two other tormenta, each of which has two 
parallel bundles of torsion fibers and two revolv­
ing arms, and resembles a cross-bow in its action, 
though not in its construction or motive power. 

In the onager, as we have seen, the torsion fibers are 
horizontal and the arm moves in a vertical plane, In 
the palintonon, on the other hand, the fibers as well 
as the plane of rotation of the arms, which is neces· 
sarily perpendicular to the fibers, are sharply inclined, 
and in the euthytonon the arms move in an almost 
horizontal plane, while the fibers are nearly verticaL 
In each of these machines the free ends of the arms 
are connected by a cord. When the middle of this cord 
is drawn back the arms, which at first diverge widely, 
are pulled together and the two bundles of fiber are, 

consequently, twisted in opposite direc­
tions. Then, when the cord is released, 
the arms spring apart, carrying forward 
the cord and, before it, the projectile, 
which proceeds freely on its course whe't! 
the arms are arrested by the stops. 

elastic arms, moved by the torsional elas­
t i :� ity of bundles of animal sinews which. 
however, were sometimes replaced by 
horsehair or even, in protracted sieges, 
by the long tresses of women. The Ro­
nnn writers grouped all of these "cata­
pults," as we commonly ca ll  them, under 
the generic name tormcntum, which 
means a torsion machine, and applied the 
names catapulta, ballis ta, scorpio, etc., 
to the different varieties rather l oosely, 
and without clear distinction. The tor­
mentum, then, was not a mere improve­
ment of the cross·bow but an entirely new 
device. Diodorus Siculus ascribes its in­
ve!ltion, probably erroneously, to certain 
eminent mechanical engineers whom Dlo­
n ysius, in 400 B .  C., summoned to Syra­
cuse from all lands to aid him in pre­
paring to make war on Carthage. It is 'a 
significant fact that some of these men 
were Carthaglnians, for Pliny speaks of 
tile catapult as a Phrenlclan Invention, 
and such machines are mentioned In the 
Old Testament as in use not only in the 

Fig. l .-Three Romlln Pieces of Ordnance IEuthytonon, Palintonon. Onager.) 

TD " BOllAN OBDNANCE " AT THE SAALlVBG. 

In the construction of these two-armed 
catapults Major Schramm followed the 
descriptions and dimensions given by the 
Greek writers Hero and Philo,  who lived 
in the third century B. Co, and by the 
Roman Vitruvius, who in the reign of 
Augustus translated and supplemented 
their works. Here a difficulty was en­
countered. The ancient writers dlstin' 
guished two varieties of tormentum by 
name without clearly indicating their dif­
ferences, concerning which diverse opin­
ions have been held by modern commen­
tators, Major Schramm has decided, on 
both technical and etymological grounds, 
that the euthytonon was a direct-firing 
weapon analogous in function to our 
rifled cannon, while the heavier paIlnio· 

non was designed, like our mortars, to 
throw large projectiles over walll and 



other obstacles. The Saalburg reconstructions were 
built and mounted in accordance with this view, as is 
clearly shown by the accompanying illustrations. As 
each bundle of fibers has an initial tension of twelve 
tons, these two-armed machines are, in a sense, twice 
as powerful as the reconstructed onager. 

Major Schramm's work has had a very interesting 
sequel. When pictures of the reconstructed ordnance 
reached Prof. HUlsan in Rome, they immediately re-

A NOVEL GUN ATTACHMENT. 

minded him of a relief carving on a tombstone found 
there in 1826 and now in the Vatican museum, which 
had been supposed to represent either a l ock or a sur­
veyor's level. The striking resemblance of this relief 
( Fig. 6 ) to Schramm's drawing of his palintonon ( Fig. 
2 )  proves beyond a doubt that it was intended to rep­
resent such a piece of ordnance. This was a very ap­
propriate device, for the tomb was that of a Roman 
captain of artillery, who served under the emperors 
Vespasian and Domitian. Similar representations 
have been found on Trajan's column and on the Per­
gamon relief, now in Berlin ( Fig. 7 ) , but these are 
far inferior to the one on the tombstone of the Roman 
officer, which was probably executed, according to the 
Roman custom, before his death and under his expert 
supervision. 

All three of these Saalburg reconstructions, the 
onager, the palintonon, and the euthytonon, belong to 
the class of heavy or siege artillery. The field pieces, 
light enough to be transported by two mules each, 

CARRIER FOR BARRELS. 

which were used by Trajan in his German wars and 
are represented on his column ( Fig. 8 ) ,  were of an 
entirely different character. They were aerotona, or 
a i r-guns, and had levers and compression cylinders of 
metal .-Abstracted for the Scu;NTlnc AMEIUCAN from 
an article in Umschau. 

• • • 
IMPROVED CARRIER FOR BARRELS. 

A simple device has recently been invented for lifting 
a barrel, or the like, and carrying it from one place to 
another. The device is admirably adapted to the use of 
bricklayers, masons, and other mechanics having to 
carry barrels of sand, cement, and similar materials. 
The carrier comprises two pairs of handles which are 
hoinged together, the hinge being so constructed that 
the handles may freely swing downward, but cannot 
swing upward above horizontal alinement. The mem­
bers of each pair are spaced apart by a rung. Sus­
pended from each of the 'rungs, by means of pins pass­
ing therethrough, is a pair of links supporting a seg· 
mental band. From the extremities of each band·seg­
ment connecting rods extend to the opposite handles. 
The connection is such that when the handles are 
swung downward the rings are moved apart, but when 
they are swung upward the band-segments move to­
ward each other, to clamp any object that may be 
placed between them. In use the handles are swung 
downward, and the band-segments are slipped over 
a barrel. Then, to transport the barrel , it  is  merely 
necessary to lift up the handles, when the band-seg­
ments will grapple the barrel. As a means for enabl­
Ing the carrier to be raised to any desired height, 
rings are attached to the handles, to which hoisting 
cables or chains may be attached. The inventor of this 
improved carrier is Mr. John Mitchell, Dannemora, 
N. Y., Box 135. 
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A NOVEL GUN ATTACHMENT. 

A recent invention provides a handle which may be 
applied to rifles and shotguns, to facilitate supporting 
the barrel end of the gun. I n aiming a gun i n  the 
ordinary way, the palm of the left hand is upward, 
and in swinging the muzzle of the gun around at differ­
ent times, the weakest and least used muscles of the 
arm are employed. Furthermore, the arm i s  held near­
ly straight from the wrist to the shoulder, preventing 
the use of the elbow joint. The improved device gives 
free use of the elbow joint, and brings into play mus­
Cles which are already developed and strengthened, 
thereby improving the aim of the operator, and re­
l ieving him from the fatigue of continually holding 
his arm in a strained pOSition. The invention also 
provides a very comfortable and convenient way of 
carrying the gun, permitting the sportsman to carry 
it with the muzzle down, and the arm hanging freely 
at the side. The attachment comprises a clasp adapt­
ed to grip the gun barrel, and a depending handle, 
which projects below the barrel and may be readily 
grasped by the hand. The clasp consists of two metal 
plates, curved to embrace the barrel, and formed with 
depending shanks to which the handle sections are at­
tached. The shanks are separated by a filler piece, 
and the outer faces of the shanks are covered with wood­
en sections, the whole being bolted firmly together. 
In practice the clasp sections may be lined with leather 
or soft material to prevent scratching the barrels, and 
if desired the entire handle may be covered with leath­
er to give a proper finish to the same. The clasp may 
be fixed at any position on the barrel by means of a 
thumb screw at the forward end, which may be tight­
ened to clamp the clasp sections together. I t  will be 
observed that this handle protects the hand from the 
heated or cold barrel, as well as giving the shooter a 
firm hold of the gun. Mr. Alfred T. Wight, of Roxton, 
Texas, has recently received a patent on this gun at­
tachment. 

• • • • • 

CORN HARVESTER AND HUSKER. 

We illustrate in the accompanying engraving a corn 
harvester and husker invented by Mr. Arthur W. Rich­
ards, of Indianola, I owa. The machine is built to stride 
two rows of corn. The main body of the machine is 
carried on large wheels at a height sufficient to clear 
stalks five feet tall,  thus leaving the fodder intact in 
the field. Inclined spirai reels at the front of the 
machine are arranged to catch the ears of corn, regard­
less of their height above the ground. The ears are 
cut off and fed up to the bed of the machine on an 
inclined elevator, and are thence carried up w ith buck· 
ets to a table at the top of the machine. A boy at this 
pOint slides the ears under a revolving cutter, which 
cuts off the stem and the curly part of the butt. The 
ears then pass into the husk shredder. This comprises 
an upper and l ower series of rollers covered with 
pickers. The lower rollers extend transversely to the 
upper ones. The ears pass between the sets of rollers, 
and the husks are shredded off by the pickers. A large 
fan blows the husks into a screened receptacle. A spe­
cial feature of the invention is  the arrangement of the 
rollers and pickers. The upper rollers are mounted 
with sufficient play to allow for ears of different size, 
and the pickers are longer at the upper end where the 
corn enters than at the lower end, so that there is no 
danger of injuring the corn after the husks have been 
removed. 

. ' . , .  

ODDITIES IN INVENTIONS. 

ELECTRICALLy-HEATEIl HANDHoLD.-In winter weather 
a motorman's hands are very apt to be numbed by the 
cold, causing hini a great deal of discomfort and also 
rendering him unable to prollerly operate the bral,e 
a n d  controller handles. The same is true of the pilot 
of a ship, the Chauffeur, or any operator who is ex­
posed to cold. A recent invention provides a very 
simple remedy for these troubles. The operating han­
dle is made hollow to receive an incandescent electric 
lamp. At one side is a plug which, on being screwed 
in, will switch on the current. The heat radiating 
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from the incandescent lamp will warm the handle, giv. 
ing the motorman a comfortable handhold. As the 
chamber in the handle is hermetically sealed, all  the 
heat developed by the lamp is given up to the handle, 
s o  that the operatol' is sure of having his hands com­
fortable, even i n  the coldest weather. The handhold 
will  also aid in keeping the operator warm, as the palm 
of the hand is a large nerve center. I t  is obvious that 
instead of a lamp, a resistance coil would give equally 

Sci.Jlm. If. Y. 

'7:. 
,ELECTRICALLY-HEATED HANDHOLD. 

good results. One of the figures in the illustration 
shows the improved handhold applied to a pilot wheel. 
In such case the switch or contact plug is l ocated at 
the hub of the wheel where it  serves to control all 
the lamps at once. 

ADJUSTABLE HEAD FOR Gou' CLUBS.-Pictured in the 
accompanying illustration is a golf club provided with 
an adjustable head which may be set at any desired 
angle relatively to the shaft, so as to provide in a 
single club all the different striking faces of a number 
of clubs. The head of the club i s  f ormed of two parts, 
namely, the socket piece, in which the handle or stick 
is fixed, and the blade or striking face. The former is 
formed with a sleeve which extends at an angle into a 
socket in the blade. Teeth are formed on the sleeve 

ADJUSTA BLE HEAD FOR GOLF CLUBS. 

which mesh with teeth in the socket, as shown in the 
small detail view, which is a section of the club head , 
taken along the dot·and-dash line.  This toothed en· 
gagement of the parts prevents the blade from turning 
relativel y to the sleeve. A bolt passes through the 
sleeve and i s  threaded into the body of the blade. The 
bore of the sleeve at the upper end is wi dened to ad­
mit the head of the bolt. A spring catch is  provi ded 
at the base of the sleeve which fits under the head of 
the bolt, drawing the blade snugly onto tlie sleeve. 
W hen it is desired to change the angle of the blade this 
catch is del>re��d, releasing the bolt and permitt i n g  
the blade to be withdrawn sufficiently to clear t h e  
teeth on the sleeve. I t  m a y  then be turned to the de­
sired angle and presseo back onto the sleeve until the 
catch slips under the bolt head, and makes the blade 
secure. 

CORN HARVESTER AND HUSKER. 
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Electrical Device •• 

Scientific American 

at its ends, the hook o f  one end �ngal:ing the 
pdge of a rail  flange, the opposite h ook em­
bracing the exten sion of the abu t lllent mem­
ber. I n  use It i s  intended that any tendency 
of the rail to creep w i l l  rock and tend to 
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ASYMMETRIC CELl,.-M. BUTTNER, Wi I­
m ersdorf-Berlin, Germany_ The invention re­
l a t e s  to electl"Ochem i stry, a nd its object i s  to 
pro\"ide an e l el·tric battery using a l u m inium 
electrodes and a n  electrolyte not l i able to cor­
rod� the elect rode o r  evaporate quickly, and 
whieh plect rolyte i s  capable of raising the re­
sistan('e o f  the a l u m inium when the la tter is 
used a s  an anode and i s  effective a t  high tem­
peratures. 

is depressed and a sl ide Is moved in u n t i l  a 
lug engages the end of a spring. A m a tch i s  
then inser ted wi thin t h e  s l o t  In t h e  u p p e r  end 
of a brass tu be. The a l arm mechanism re­
leased, the key rotates, striking the catch, 
which th rough its connection with the s l ide 
releases the p l unger, and the m a tch i s  d r i ven 
upward l y  through the reduced open ing in a 
tube of smaller diameter than the match head, 
tu u s  ign i ting it. A spreader i s  a rranged with­
in the a i r-tube so that the brass tube Is be­
tween s l its in the sp reader' s edge. Ign ited, 
the spreader's bent portion deflects the flame 
ou twardly Into contact with the wick, thus 

s h i ft the c l amp, causing the same to have a "D gripping engagement w i t h  tbe abutment sec- . ....... '-_ ... ,;;;;;;,;;,.;;��=�=u==e==r=z=e==U'=;;·._ 

Of I nterest to Farmers. 

WAGO l\' -T T;"I/LOA DER.-G. E .  JACKSON, S ig­
Olll"llPY, I o w a .  rrh i s  inven tion relates to an 
appa r a t u s  whe reby tll<' body of a wagon may 
Iw l i Upd from its runn ing-gear and when l ifted 
i t s  ('on t p n t s  be du mped in bulk into a hopper 
o r  stol'ag-f' l'ee p i vPl'.  'l"be object i s  to p rovide a 
device for the PII I'pose stated, which sha l l  not 
only be adapted to be readi l y  m oved, b u t  opPl" 
ated in a s i m p l e  way, as by the horse-power 
o r  team p u l l ing the wagon being unloaded. 

PO'l'ATO-PLANTER.-W. E. BAKE"A�, 
Suohom ish,  W a s h .  One p u rpose o f  th is in ­
vention is to p rovide a furrow-opener of box­
like cOl1 s t r w , t ion into which seed-potatops d rop 
in their pasl'.;age t o  the fu rrow , which oriener 
is  so shap",l t h a t  it does not clog o r  gather 
SOlI in soddy ground and so that i t  w i l l  make 
a Y-fulTow, t h e r � by Ipssening the liabi l i ty of 
p o t a t oes r o l l ing or bounding o u t  of place.  'I'lle 
maehine p rotects seed from injury, reduces 
l i ability of p lanting to u neven depths, and 
conI'S p otatoes any depth. 

I I A  Y-STA C K IC R.-l\f. BAGLE Y, C a m b ri dge, 
Neb. The stacker i s  movNI wbere the stack 
i s t o  be made. Hay is bro ught to the stacker 
by a rake or other mpans a n d  p l aced upon the 
sl ing'. 'rhe l a rger w i n d ing-d r u m  i s  shifted to 
c l u tc h  w i t h  the ring, and power appl ied to the 
sweep. When the load i s  elevated sufficiently 
t h e  ra tchl't-lever i s  engaged w i t h  the flange 
tee t h  and the drum shifted out of engagement 
w i t h  the c l u tch.  The s m a l l e r  drum i s  then 
s h i ftl'd into l'ngagp ment w i t h  the clutc b - ring 
an d the ('o n t iIlIH1d m o t i o n  of the dri vP-Hhaft 
swings t ill! l a t � r a l  a r m  right o r  left, depend­
ing u p on d i l'P('t ion in w h i c h  the rope encircles 
tIl l' hori z ontal  drum. A t  times the sma l l e r  
d l'1lm m a y b e  c l u tched w i t h  the r i n g  to ele­
vatp Hnd swing the l oa d  s i m u l taneously. 
Means prov ide for u n w inding the hoisting-rope. 

t lon and the rail flange. 

NOTE.--Coples of any of these patents will 
be furnished by !\Iunn &. Co. for ten cents each. 
Please state the name of the paten te", title of 
the InventIon, and date of this paper, 

insu ring proper ign i tion the reof. 
EYE-PRO'l'gC'I'OR.-E. l\i IltllYITClI, 53 Rue Busintss and Ptrsonal Wants. 

Notre Dame de Lorette, Pa ris,  France. The 
object i n  this instance i s  to effec t u a l ly insure 
p r otection of eyps again st wind and dust and 
at t h e  same time obtain other advantages cal­
(' u lated to afford grea t el' co mfort to the wearer 
by, on the onp hand, constan t l y  main taining 
the c hambers i n  whicb ihe eyes are incl osed in 
It hygien ic con d i tion,  and , on the other hand, 
a ffording a field of vision more comformable 
to the normal conditions of working of the 
human eye- t h a t  Is t o  say, the normal vision. 

B LAST-I<'TJ It NACFJ.-FJ. P. MATH EWSON,  
Anal'onda, Mont. One object of t h i s  inven­
tion is to p rovide a furnace a rranged to ren­
der the working of the fumace exceedingly 
economical i n  fuel, lahor, and water, t o  a l l o w  

R E A D  THIS COLUMN CARICFULLY,-You wi l l  find i nquiries for certain classes of articles 
numbered in consecutive order. If you manu­
fact.ure these !!,oods write us at once and we will 
send you the name and address of the party desir­
mg the mformatIOn. In every ea"e it is nece". 
"ary to give the Dumber o f  the inquiry. 

MUNN 4:; CO. 

Marme Iron Works. ChICago. Ca.talogue free. 
Inqu.i t·y No. "":IS.-Wanted, a tube igniter com­p]ete wlth burner, for gas engine4 3 h. p. 
.. c. S." Metal Po1ish. Indianapolis. Samples free. 
Inq uirr No. ""39.- Wanted, parties to make small steel castmgs in small quantities. 
Handle & Spoke Mcby. Ober Mfg. Co .. 10 Bell St ChaR'rin Falls. O. 

•• 

treatment of la rge quan t i ties of materia l at a ,nqniry N o .  ""-lO.-For makers of nickel steel t i m e ,  to in sllre a quick d i scharge of t he molten WIre � inch diameter, 25 per cent nicke). 
metal as soon as the l a t ter reaches the bottom WANTEIl.-Purcbaser for Monazite, Molybdenite and 
of the shaft,  and to p revent incrustation at Wolfram. Apply Monasite, Box 773, New York. 
tue sides of the shaft. Inqu iry No. ''''-It .-Wanted, a rapid calculator 

I N D I CATOH.-F. P. PFLEGER, EI Pa so, 
for tonnage of train. 

Texas. 'flle object of this invention Is the I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual I.ife Building, Buffalo, N. Y. provision of an indica tor more espeda I l y de­

s i grlPd for w .;e on phonographs, music· boxes, 
Hnd like i n s tru ment s and a r ranged to permit 
t he user of t h l'  i n s t ru ment to 'l l l ickly adjllst 
the speed-regu lating lkvice of the instrument 
a c ('ording to the p roper time i n  w h i t' ll a cer­
tain piece of IlH1 R i ('  iH to ue performed. 

D I S PLA Y-FI X'l'UUK-ID. '1'. PAL"ENIlERG, 
New York, N .  Y. This Invent i o n  relates to 
(l isp lay-fi x t u res, snch as shown and descri!Jed 
in t I I P  Letters Patent o f  the lTnited States, 
fo rIll l' l' ly granted to III I'. l'a l m en berg. The ob­
ject in the p resent i m p rovement is t o  p rovide 
a fi x t u re h a ving a supp o rting member adapted 
t o  I H' ('oll vpn ipnt J y m oyt'd i n to a dpsirable po­
sition for properly supporting t he goods to be 
displayed. 

Inquiry No. 7'14�.-For manufacturers of aerated water outflts, etc. 
The celebrated " Hornsby-Akroyd " Patent Safety Oil Enlline is built by the Dt:! La Verllll8 Machine Comoany. 

Foot of East 138th Street. New York. 
Inquiry N o .  ""43.-W a n t  e d .  L:raduated scale beams for portable floor and wagon scales. 
WANTED. - Ideas re�arding patentable device for I water wen paste or mucilage bottle. Address Adhe- : 

.ive. P. O. Box 773, New York. 
Inquiry N o .  ""44.-Wanted, the name and ad­dress of the makers ot the Norton Volt Meter. 
W ANTED.-High-class machinists and tool makers. 

Good wages. No labor troubles. 
Driggs-Seabury Ordnance Corporation. Sharon, Pa. 
Inq.uirJ; No. ?,74-a.-Wanted, manufacturers of el�ctrICal mdlCatmg or recording pyrorneters, for use WIth furnace. 

HINTS TO COnRESPONDENTS. 
Names and Address must accompany all letters or 

no attt!ntioll 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 number of question. 

Inquiries not answpred in rpusonahle time should bo 
repeatpd ; correspondents will hear in mind that 
somn answers reqnire not a little r('�earch, and, 
though we cndf>avor to rpply to all either by 
lptter or in this departmeut, each must take 
his turn. 

Buyers wishing to purchase any article not adver· 
tised in onr {'olumns will be furnished with 
addn's�l's of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rathpr than general interest cannot be expected 
\vithout remuneration. 

Scientific American Supplements ref('rrcd to may be 
had at the OfilcP. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals s('nt for ('xnmination should be distinctly 
markpd or labplpd. 

( 9876 ) J. J. G. asks : Will you kind-
Iy explain to m e  a phenomenon w h i c h  I have 
n o t I ced duri ng the eclipse of t h e  s lln '/ A,t the 
t i m e  the sll n I s  crescent sha]le,  the light fall­
ing on the floor after having passed t h rough a 
window-pane assumes the form of a m u l t itude 
of crescents. I have n ever seen a n  explanation 
of this plwnomenon. I u a  ve never seen even 
a n  indirect reference t o  it  in any wOl·k on 
physics ; but in a work publ ished in 1 85� by 
,Joh n J o h n s t o n  e n t i t l l'd ".John s t on ' s  Natllral 
Phil osophy," a t  page 2m, in discussing the 
passing of l ight th rough a sma l l  aper ture a 
quarter of an Inch square, this  statement is  
made : " If these exper iments are made du r ing 
an edipse of the s u n  the images w i l l  a l ways 
be of the same form as the disk of the sun 
toward us." Tbis i s  the nearest to a reference 
I have ever noticed. I t  may be that I have 
simply over looked the referen ce, b u t  i t  does 
not take IIp the question I asked of you, name­
ly,  why the light Il nder these circumstances 
passing th rough a la rge glass window w i l l 
t h r ow thousands of such i m ages on t h e  floor. 
A .  When the light from the s u n  p a S Res through 
a small a ]lertnre and fa l l s  on the floor or any 
other fl a t  su rface n p a rl y  o r  quite ]lerpendic u l a r  
to the p a t h  of the rays of light, the disk seen 
is cir{,l l lar,  since it i s  an i m age of the SUD. 
The shape of the a]lerture through which the 

Of General I nterest. 
Household Utilities. 

W I NDOW- B L I N D  S LAT-FA S T E :\' IC It .-:lf. J .  
D I S l'LAY-FORM.-W. F. ALLERT, New 

York,  N. Y .  Th is f o r m  i s  f o r  use in stores, 
stO I'P w hHlows, a n d o t h (' r placcs for display i ng ('O()<iA� , Po rt C hester, N'. Y. In tbis instance 
d resses and other ga rments to bcs t ad van- t h e iu\'(' U t i oll IH-' r t a i n s  t o  i m p rtlY('lIH'n t s  i n w i l l ·  
tage, tbe f o r m  being a rranged to permit of dow hl inds,  t he objec t being t h e  prov i s ion of a 
p l a c ing the garment in position on the form s i m p l e  and novel means whereby the lower sets 
w h i l e  "('c t iona l movable me mbers thereof are of slats w i l l  be s i m l l i taneollsly operated and 
in a l i m p  position t o  a l lo w  o f  giving the lo('ked in dosed p o s i tion o r  a t  any desi red 

IUanufacturerH of patent Rl·ticles, dies, metal l igh t ( 'omes does not affect the shape of t h e  
stamping, screw machine work. hardware speciaJties, diHk of l ight on the sereen, T h e  aperture m a y  machinery �OOls and wood fibre products. Quadriga I he t riangou l a r, squ a rf', r o u n d ,  iIT('g11 1 a l' , o r  any Manuf�cturI�g Company, 18 South Canal St., Chica�o, I other Rhape : t h e  di Rk of l ight on t h e  sere(}n is InqUIry N o .  "746.-Want€!d, tbe . name and ad- ! e i l'('u l H I' w tlf'n t he R u n ' H  rl i H k  i R  a l'ir('}c.  Th e  ct reRR of the makers of the Jockmg devJCe used in loose I leaf ledgers. experiment may he performp<l w i t h  a gas 

lll P llllH' rs, s u e ll as the a r m s ,  legs, or the l i k e  open ing. 

PATENTS.-Wanted, the service of a patent expert h u rner, a s m a l l  h o l e  i n  a cardboa rd, and a 
and experienced specification writer. No one need ap- wh i te screen lwld in the path of the light be­
ply who has not had a thorough edUcation alolllO( tech- yond the c a rdboard. A vel'Y perfect i m age of 
nical l ines, and who has not had experience in patent the gas flame , invertf'd, will he fon n d  on the pra.ctice. Munn & Co., 361 Broadway. New York. screen . �rh e  i mages cast t h rongh sma l l  aper-

the l1�si l'pd p osp and t o  fin a l l y  secure the mem- S A S fI-BALANCFJ. - I I .  A .  CUO M METT, Pat­
b(1r s in the adjl lRted posit ion to properly dis- ten, �[aine.  'rhe i m p rovement i s  mm;t appli­
p l ay t h e  ga rment in the desired pose.  ('a ble t o  windows having a n  llpper a n d  a l o w e r  

T llfltt i t·y No. """,,,.-Wanteo, the name and address tu res are of t h e  same shape a s  the ohj eets of the lI�a�ers o-f the apparatus used in burning fuel or c
p���S�I

O
e
'
.
1 In bOIlers ; also the name of the Inventor. if whirh east the i m agE'S. 'Ylwn the Rlln i s  i n an 

eclipse the cres('ent-sha ped sun may be seen 
Inqu iry No. """'S.-For manufacturers of steel tubing and materials suitable for aeroplane surfaces. S TT H I' IC 1\' I J E It S .-G . D . A , nmi")!AX , Fa rgo, sash , one of which may be lowered and the 

N. 1). 'l'he p r i n c i p a l  objects of t h e  p resent o t her rah;ed i n  order to oven the window. In 
onE' ap p l i cu t i (ln of the invpntion t h e  saHhrs InQ.uiry No� ,..,.4f,.-For the makers of the power inven t i o n  a rc to ov{'rcome ohjPctions t o  exist- machmes used In loadIng paper shells for shot-gUll use. 

ing fO I'IllH o f  slIKpC'uders by constructing a de- lll ay be a r r a nged so HH to b a l ance l\aeh other, Inqu iry No. ""�O.-For parties to make wooden 
v i ('e i n  which the d i fferent p a r ts conform to the sla ck of cord IJ(' ing taken I Ip by t h e  dl' v i e e .  figures, representing men for playing a game. 

In a second a p p l i c a t i o n  of the inven t i o n  Inde- I I N " " :i t  F k f tbe n a t u r a l  C U l'\'es of the body and the pro-
pendent devices may be u sed in connection par�:}�:!xp:'ime;tal';;;;r���:' ers 0 gears and small 

truding p a r t s  a l' e  l ocated l a rgely in deprl'ssion s 
instead of bl'ing located over m u scles and w i th each sash. 

st!:�t�'�!_ 
No. "":i2.-Wanted, makers of standard 

other projections of the body. I nquiry No. ""1)3.-Wanted, machinery for tum-
S Y R I NGK-J. C. - BLAI I', Lou i s v i l le, Ky. Prime Mo vers and Their Accessories. illg callvas gloves. 

'1'his syringe has an i mp o r tant advantage over VALV l<l I\1 ECIIAN J R l\f  FOlt I N'l'E RN A L- Pi�l�q��IJ !�·pr!.�;�g
-

i�r�t�
e
�h':. :::,���

i
�1 !�

r
e,:nf the old form in which the S( Tew is prov ided C () �rI\ T J S'l'JON EN G I N gS.�'V. II. SCHOON- corn. 

w i t h  a spherica l or bulboll s  head , and a l\I AK J'�H ,  l\lontc i a i r, N . •  T. �'his valve i s  espe- Inquir)' N o .  7"�:i.-Wanted, a machine for print-was her i s a p p l ied between the nozz l e  and the da l ly i n tended as a n  i n l e t  v a l ve for two-cycle ing burlap bags. 
e l a s t i c  uu l b, since i n  t h i s case t he concavo- internal-com u u s t ion engines ; and p a rtk ll i a r l y  Inqu i ry N o  77:;6 -Wanted a machine for sharp.. 
con vpx d i sk s  are prac t i c a l l y  paral J el  and a to be llsed in connection w i t h  a reservoir i n  

elling horse clippers. • , 

cOln p a ra tively l a rge extent of su rface of the w h i ch a i r  or a m i x t u re of a i r a nd fuel is kl'pt spIrl�����r.e��;,J."
b��:w�o,;jso�����Sestg: th���d.

steel 
same is c l a mped bet ween the disks, so that s t o red under sufli den t pressu re to give it the 
leakage i s  i mp ossible.  npcessary mobi J i ty t h rongh the cylinder and el'::'1'r��ry No. '17a8.-lfor makers of rubber lnsu]at-

A PPA HA'L' T T S  FOR PU R I F Y I N G  FOUl, passagl'S l eading t h e re to, and by the p rovision 
""ATElt.-II.  nEHltTl M A U X ,  3[) It ue A l phonse of two va lves, the movement of the fl u ids may 
de N e u v i l l e ,  Pa ris,  F'ranc�. Th i s  i nvention 1) ( '  ('on trolled fully and possi b i l i ty of back ex­
refpr" to a p p a r a t u s  in w h ich t h e  m i x t u r e  of p lu si on s and other d i sadvantageous res u l t s  
the fou l w a t e r  w i t h  t h e  r�a gen t s is produced ]lre \'ented. 

Influiry No. "7�9.-For makers of smaU gasoline and oil engines. from 1-6 to 2 h. p. marIne and st.ation­ary engines. 
Inquiry No. ""60.-Wanted, the nameand address or makers of pneumatic air hoists, about 2 tOilS capa­Clty,  tor attachment to overhead trolley track 
I nqn i ry No. ""61 .-For makers or dealers in cal­cium carbide. 

repeated many t i uH's on thE' g-I'o l l n d  nndpl' trees, 
or on the floor of a room w llPre the l ip;ht en­
ters th rough the (, l'('viees lwtween the slats of 
bl inds o r  other sma l l  oppn ing-s. Ordina r i l y  in 
t h e  same s i t l l a t ionR ( " in' u l a r  diRks, i magoes of 
t h e  s u n ,  a r e  forlll"'!. In t h e  case ment ioned 
above, the window m u st h a ve bcpn rat1w 1' d u s t y ,  
so that the w i n d o w  be(,UIllP a seriPR o f  s m a l l  
a p e r t u r e "  i n  i t s  e ffe c t  u pon t h e  s u n l i g h t ,  and 
crescent i m ages we,!'e se('n . We should always 
see images of the sun on t Il (' fl oor l m t  for the 
fact that they u s u a l l y  overlap paeh other. 'rhey 
are a l ways there anll may often be distin­
guished a l ong the edges of a p l a e e  where sun­
l ight fa l l s  o n  the floor of a room. This matter 
i s  rarely mentionell in textbooks of pltysics 
now-a-rlays. The tex thook s ran�ly give interest­
ing a})ll l i e a t ions o f  p l ' i n ci p i p s  t o  oc(,u rrences 
in nature, but l i m i t  tllemselves quite too much 
to a h H t ra('t s ta temen t::;.; of pl' in c ill l pf':ol . l\Iany 
textbooks are dry a s  d u s t  for t h i s  r(la son, The 
('ase of images of tlw slln i n  a n  p e i i p sp i s  tn he 
fou n d  in Ileschan e l ' s  "Na t u r a l  Ph i l osophy" 
under "Shadows." It wou l d  l)(' a g TPa t i m­
provement if a l l  t e x t book s of sdenee d i t'eeted 
the atten t i o n  of t h(' s t u dpn t m o r(� to eOIH'rpte 
a p p l i ca t ions o f  his st Il dy to bp RPen in n a  tllre, 
often close a t  hand, a s  i n  this p a r t i e u l a r  case. 

w i t h  E'XH c t n P RS and i s  q u i c k l y  unel eo m p le te l y 
deeantpd.  It ( 'omp r i se R  in p a l' t i t' u i :n a device 
for d i R t l'ibllting t h e  sol u tions. of rl'ag(' n t � , 
w h i e h  is vcry H i m p l e  in construction a n d  
w h i dl g i w s  a n  exac t proport ionality bet ween 
th" q u a n t i ties of water and the s o l u tion s  of 
the reage n t s .  

A l ''I'Ol\IATIC FRICTIOl'i -GOVr.mNOR I N  
FLY-,Y I I E FJ LS.-'l". L .  CIDDI I N W ' ; ,  Spencer, 
I o w a .  �l r .  C u m mings h a s  invented in t b i s  iu­
H tall('e a n e w  a n d  improved a u to m a t i c  f r i(' · 
t i on�gove rIlor in a fly-whl'el for t h resbing-m a ­
('h i n e  self-fpeders Ol' fo r a n y  o t h e r  macbin<' 
where it is desi red to gage the speed 01' s10p 
the moti on of the mach ine when the speed fa l l s  
b e l o w  tbat f o r  w h i c h  i t  i s  set. 

I n quiry N o .  "'7'U2.-Wanted, canning machinery for butter, in 2 or 3 pound packages. 
( 9877 ) :T. A. B. asks : 1. What are 

tr!�t?����g�l�;, �Jr
6
f�;;;;��gr�r.!''f\i'e ���rh�

t gasoline the underl ying p r i n c i]l les of e l o u d  ell'ct r icity, 
Inqu iry N o. ""64 .-Wanted, mach inery for desic- t h a t  is,  wlll' re do the clouds obtain t h e i r  elec-

eating' cocoanuts. also for taking olT the outside husk. t ri e a l  ('nergy, and how '! A .  'I'he mode of t he 
I,A S'l'.-G. IC � GELHAnnT, Cassel,  a nd C. F. 

FULHt'H,  \\?e l'n ig-pl'odp-on-thp- I T a rz ,  (J ermany. 
I n  t h i s  p a t en t  the o bject o f  t h e  inventors i s  
t h e  provision of a n e w  a n d  i m ]l roved l a s t  hav-

Railways and Their Accessories. 
ing a h i ngl'd toe portion t o  p p r m i t  i t  to be 
set a t  d i fferent angles to the m a i n  portion and 
to the w a l k ing- l i n e  of the foot to insure the nil. I f. \\' A Y-TI K-T. R. IIA HLI W ,  Houghton, 
produ('tion of a n  aceurnte foot ('overing, such l\Iieh.  The invpntion pertains t o  i m p rovements 
as sh�s, boots, stockings, and t h e  l i k e . '  i n  rail way-ties f o r m e d  of coner�te, v i t r i fied 

(' i a y ,  01 '  other p l n st i c  m a i(1 l"i a l  t h a t  m a y  hc 
nr'I''l'O N-II OLE PROTICC'f'OH.-A. GAN m o l d",l and have the re'lll i rpd ha rdness a n d  

ZI·; � ) ! trLr.E", New York, N. Y. 'I'h e  prin ci pal s t rength, the object b e i n g  to p rovide a tie  th a t  
objects of the improvement are to ]lrovide w i l l  be cheap to man ufacture , a n d  comp a ra ­
means for sim u l taneollsly unlocking and oppn­
ing such p rotector o r  door without necessi­
tating m a n i p n lation for the operation of more 
than one handle, lever, or other operating de­
vice. I·'u rther obj('els are to provide for effi­
cient loeking of the s t r n cture, and to provide 
fo r ' secnring it  in any desi red number of open 
or partl y-open pORltions.  

Tnm-CO NTROLLED LAMP.-T. W. HUNT, 
At lan ta , Ga. 'Ille alarm being set, a p l unger 

tively l ight,  yet st rung. t h ll s  rendering i t  eas-
i l y  handled w i t h o u t  dangf' r of hrE'aking-.  

AN'rI C H IC E P I :\' ( l I m V I C K -.T. H .  LI'; J < ; I I 'I'Y ,  
Cumb�rland , !\Id. 'Ille device comprises a n  
abut ment member whieh p resents a h1'oad s u r­
face to the side of a tie and a V-shal",d ex­
tension for e m bracing the side edge of a rail  
flange. In connection with the abutment mem­
ber a clamp is p rovided consisting of a bar 
having upwardly and inwa rdly exten ding hooks 

I lI fln try N o .  '''fi�.-Wanted, a 25 h. 1-'. tUl bine en- I p I 'od t l ('t i on of el p(' t r i e i t y  in the a t m osphere i s  
�ine ;. also info�mation as to the engines and pressure I. o t  y e t  w(� 1 1  un derst ood. No thpol'Y ('o m p l p tely used In the WhItehead torpedo. f'xplains all the fa('ts.  :! .  "� hat i s  1he cause 
8t!�::.n���i!e�· "766.-Wanted, castings for model of l i gh t n ing and th u nder '! A .  Ligh tn i ng i s  due 

Inquiry No. ""6".- Wanted, full informatlon as 
to the complete process of manufacturing toilet paper ; also the complete ruachmery for its manufac­
ture. 

to a n  electric discharl:e between two oppositely 
e l ec t rified masses o f  clouds. 't1lunder i s  the 
sound produ('ed by the sh ock of the air  rushing 
baek again into t h e  space th rough which the 

sO����i�
rlos���r!?6S.-For manufacturers of colored l igh tn inl: h a s  j u s t  p a s sed. :1 .  Why a re n ot a l l 

Inqu i ry No.  7769.-"�anterl, sprine' motors, also 
srualJ wheeJs, such as watch wheels, nJade to order. 

Inquiry No. """O.-For makers of small spring 
motors. 

clouds accompani ell by l i ghtning '! A. A l l  
e 1 0uds do n o t  produce l igh tning beca use they 
are not highly enough e l e c t r i fied to p i erce t h e  
a i r  between them a n d  the e a r t h .  4.  Do a l l  

Inquiry N o .  """t .-For manufacturers of garbage d ouds possess e l eetriei t y '! A .  A l l c l o u d s  a re 
crematories. electrified, so Is the a i r  a l l  the time. 5. Are 

Inquiry N o .  """'l.-Wanted, power for factory 
knitting machines. for hosiery. 

Inquiry No. """3.-�'or makers of cog wheel._ 
I nqu iry No. """-l.--For parties making small cast­

ings. and who enamel them. 

an
[
d
n���o�fJe.

""7a�-li'or dealers in selenium cells 

I nquiry No. 777ti.-lfor manufacturers of elec­
trical goods, such as pens, search·lights, etc. 

l igh tning clouds l a den with elec tricity before 
there Is any l ightn ing flash, or i s  l igh tning 
caused by the friction of the clouds ? A . Thnn­
del' clouds are more highly electrified than 
other clouds. Light from the electric discharge 
is due to the heating of the a i r  th rough which 
the lightning flashes. G.  What are c l ouds ? 
A. Clouds are composed of drops of water W 
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E n g i n e  a n d  Foot Lathes 

t h e  a i r .  'J'hese drops a l w a y s  fa l l ,  as do any 
o t h e r  I1 rops, b u t  they may evaporate and dis­
appea r before t hey reach the e a r t h .  'rhey m ay 
be kept up by cu rrents of a l l' under the clouds,  
raising them a n d  keep i n g  t h e m  from coming 
t hro ugh t o  the earth.  Othe r w i s e  i t  wou l d  r a i n  
e v e r y  time a clond p asses overhead. 7. � Heam 
c i rc u l a t ing i n  pipes con den ses and aga i n  be­
comes water. They why i s  i t  that steam es­
caping into the cold a t m o sphere rises and 
fin a l l y  becollle3 in'; i s i b l e 'l Why don' t i t  con­
den s e  a n d  fall back to the earth i n  the form of 
water '! A. Clouds a re not vapor or steam, but 
a c t u a l  d rops of w a ter.  Steam when i t  comes 
o u t  of a pipe a n d  i s  seen a s  a cloud i s no 
longer steam b u t  drops of w a t er. I f  these 
d rops d i sappear,  i t  is  hecause t h ey evaporate 
into the air.  They often fa l l  a s  water,  w e t t i n g  
the g r o u n d  he l o w .  You wou l d  p r o f i t  b y  reading 
some good book on meteorology. Waldo's  
"Meteorol ogy" i s  good.  'Ye can send i t  for 
$1 .75 by m a i '  
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The a u thor h a s  w r i t ten a s e r i e s  of articles 
o n  wood fin i s h i n g  i n  a l l  it s  b ra nches. Theile 

e m body his obse rva t i oll S of  the p ra c t ice of 
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motor on the ma.rket for lighting houses, 
hotels, etc. Small, compact, simple sod 
safe to opera.te. Motive power alcohol, oil 
or Jf&S. 2 and 4 cylinders. GNat. power 
for small t:ngiD6!lo Easy running. Write 
for ilIustrnted Price List. 
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wood finishing a s  i t  ex i s t s  i n  a l l  t h e  leading 
furnltul'e faelOl' ies and la rge paint shops in 

the country.  There e x i s t s  a great deal of 
ignorance a m ong the craft of t h e  s i mplest p r in­
c ip l e s  of wood fi n i s h ing. '1'0 a l l  such, and 
a l s o  for those who forget and need a work of 
t h i s  k i n d  a s a m a n u a l  of reference, t h i s  l ittle  
v o l u m e  w i l l  prove usefu l .  

A high power car with a four cylinder 
horse power, sliding gear trans­

and all modern features, but simplified 
motor, 
mission 
to the 
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��FlH B. to.��!.'l�rl. CO. European Branch, 149 Queen 
Victoria St., London, E. C. 

The subjects i n c l uded in t h i s  book are divid­
ed I n t o  three p a r t s .  The li r s t  p a r t  i s  devoted 
to the genera l subject of me thods o f  obtain ing 
independen t telegraph c i r c u i t s by the use of 
d i rect a n d  a l ternating e lll"'l'nts on t h e  same 

Our catalogue will interest you and a per­
sonal examination will convince you that it is 
the car of the year. 

WARREN·S wire. The a rrangem e n t s  of c i r c u i t s  through-

1M I R f· o u t  t h e  book, a l m o s t  w i t h o u t  ex('eption , have n a  rU5 A A  Inft been su("cessfu l l y  oll P r a tl'd e i t her I n  the lahora·  
vv 5 t o ry or u n d e r  sPl'viee ('ondit ions. Pa r t s  secon d  

Thos. B. J eft'ery en CODlpany 
MANUFACTU R E D  BY and t h i rd r e l a t e  to ml' t hods of ob taining cll'-

Main Office and FactoZ7. Kenosha. Wis .• U. S. A. 
WARREN CHEnlCAL &. n"o. co. c u i t s  hy means of t h e synch ronou s r o t a t i on 

1 8 Battery Place, New York I of two bodie s at d i s tant points,  t h e  second 
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Philadelph :a, 242 N. Broad Street. San Francisco, 10th and Market Streets. 

Milwaukee, 457-459 Broadway. New York Agency, l34 W. 38th Street. I 9 0 6 means by which the r o t a t i on may he u t i l ized 

TH 0 MAS f o r  securing independent t e l egraph cir<' I I its.  
'1"11e book i s  w r i t tl'n t o  assist  the reader to � 
synch ron o u s  r o t a t i o n , and the t h i rd p a r t  the 

Agencies in other leading cities. 

. 
AUTO BI obtain a c l e a r  concep t i o n  o f  the subject from 

. ��el No. 44, Price $ t 4t> = 
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READ carefully,  every 
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COlU lUll  in the 

Scientific American 
This week it will be found 
on page 97. 

Some week you WIl l  be 
likely to find an inquiry 
for something that you 
manu facture or deal in . 
A prompt reply may bring 
an order. 
W a t c h  i t  C a r e f u l l y 

Company, Washington , D.C. ,  1905. t�t������e�lh�o :g�i� 
8vo. ; pp. 474 .  Price, $1 .25 . bu.ine.s. H r e "  1 1  y 

This hook is a record of t l w  m e e t i n g of the �rJ�i!��nSVi�r n�)� 
American 11"ol'est Congress, he l d  i n  \Vashing t o n ,  perfection. }i� n e r - :1]����III�I��"�_ 
190ri,  t h e  objPct of t h e  congl'psH l)e i n g  t o  es- ���� 1m\)8�� �c:I: 
tab l ish a broader u n df'l'f'tn n d i n g  of t i w  fOl'est I tlk� �t l!�1 t��t�)i:;f-
in its relation to the grea t i n d u s t r i e s  depend- I keto For Hand or 
ing upon i t ; to advancp t h e  COIl SP I'VU t i vP use I �riJc:s� �t�.�

eadd:;�� 
of forest resources for both p resen t a n d  fu t nr e  the manufacturer • .  

needs of t hese i n d u s t r i e s ,  and t o  s t i m U l a t e  and THE ItOOT BROS. CO .. 
u n i te a l l  efforts to perpe t u a t e  the fon' s t  a s  a 

Plymoutb. Obio 

permanent resou rce of t t e  na t i o n .  'rh e  vo l u m e  _ A M O N E Y  M A K E R  
i s  d i v i dpd i n to seyen IJ a r t s ,  u n d e r  t h e  fo l l ow- e:::"':� Hollow C'mcre1e Buil dinl' Blocb. 

iug heads : Forestry a s  a N a t i o n a l  Question : : : .... ��':" , ��:hi::.st1�hy8k�:�:�ie��
eapest 

I m portance of the l ' u b l i c  l!''orcst La nds to 1 1'- 1 . :. . . . .. ' T il E  l' ETT YJ O I i N  CO. 
riga t i on ; t h e  L u m b e r  I n d u s t ry a n d  t h e  1" 01'- _________ 61_"_N_._I_,'_h_S_t_r_e"_t_,_'_1'_e_rr_e_I_I_"_u_t_e ,_I_'_'d 

ests ; I m portance o f  the Pub l i c  1,'or(, 8 t  La n ds ::6 
to Grazing ; H a i l roads in H e l a t ion to t h e  For- �� est ; I m p o r tance o f  Pu b l i c  Forpst a n d  Lands 
to Mining ; National and S t a t e  1,'o1'est l'o l i cy .  /]'� '" . - ��. 
RAILWAY PROVl I lE NT I N STITUTIONS I N  ENG- Manufactory �;.tablisbed 1761. 

LISH-Sl'EA K I N G  COUNTIlms.  By M. Rie- Lead-Col ored ",late Penci l .. , Uubber Bands, 
benack. Philadelphia,  Pa. : Pennsyl- El!':;T��:: Ir,��r!::.r°ll'�'It;,':;I!w!�rsit��!�r 
vania Railroad Company, 1905 .  8vo. ; Send In>' dRscrjptive (}ircula'" S. 
pp. 349 .  44-60 E .... st  23d Street. New York. N.  Y. 

1'h i s  book, which i s  w r i t ten by the Comp-
G rund l»rlze, J l lgheMt Aword, St.  Lo uiM, 1904. 

t r o l l e r  of the Pen n s y l v a n i a  H a i l road Company, 
e mIJodles t h e substance o f  t w o  reports w h k h , 
the a u thor sUIJm i t ted d u ring t h e  y p a r  1 0 1 )'!  I 
to t h e  I n t e rn a t i o n a l  Com m i ssion of the In­
tp l'na t io n a l  U a i l w a y  Congl'f1R� a t  R r l l s s p l s  for 
u s e  at t h e  ses s i on held a t  Washin gton "lay a 
to l a , I no;;.  I t  dea l s  w i t h  m o s t  i m p o rtan t 
econom i c  cond itions,  and gives a muss of det a i l  
rela t i v e  to I n s u l'll ncc a n d  r e l i e f  p ro v i s i o n s ,  
hosp i t a l  service,  s a v i n g  funds,  c o -opera t i ve 
cap i t a l  stock p u rchasing schemps, Y. 1\1. C. A. 
r a i l w a y  b r a n <" ll<'s, l i te r a r y  study , etco .  'HIe 
book i s  a h ighly com mendable one, and m n s t  
h a v e  b e p n  a most d i ffi cu l t  one t o  c o m p i l e. I 

" loose leaf Book 
PERFECTLY 

. F lat -Open ing 
\ AND 
-, Self- I ndexing 

Most convenient for price bonk�, route book!!., 
��(��.e :n���;]�::;]t \I)l(�(�k� and aJI fo/l'"l1 of 1"eCOl'ds which should be kt!pt in l'on nmil:ll t .  acceSSible form. Detter thaD any card index. l'he!<e · ' 1: nhnuU e'· books aTe bound in full, genuine,. fleriblli' h l !lI'k leather are r,erfeeUy fl nt openlnJ:' and 8nect8 J";'OY be ir.",tu:.tly 

lI .. eried or rerlloved f·roll. ony port. 
'l'be followin� sizes sent postpaid 011 receipt of price: 

USE No. BINDISU SIZE CAPAC. OF C()V �· I ·  C ' ( ) :>'I_ 
__ � � �  LII:A\'l>:� I "J , I\n: 

STEA M BOI T,�;I!I'; : T I m I ll HTSTOIIY A N I J  D.;- I YELOl'JlU: X T .  By H. H. Powles, A .M.1 .  
C .E. ,  M . I .M . E .  London : A rchibald 
Constable & Co.,  Ltd.  Philadelphia : 
.J. B. Lippincott Company, 1905 , 4to, ; I pp. 336 ,  15 plates. Price, $6 .50 . .� : ;  �u. 1)1 � ;)1 l'i 

rrhe development of steam power h a s  depend4 C��t Po��et �g 6 ]  � J(, � ;�� f} 
50 
50 
50 "5 

125 1 25 
1 25 

*0.85 .9' 1 . 21 1  
1 . 70 1 . 75  
2 . 1 0  
3.90 

I'd grea t l y  on the work of til!' ho i l e r  designer II .. '"'' �� "X x :1'1( � 
and b o i 1 f> r  m a k e r .  In t h e  e a r l y  d a Y R  of steam , n::k • • • .  Ii;!; li% 1 ; %  � �� � 
n t t('n t i o n  w a s mostly gi vpn to i t s  liRe, n ot I-----'--....!.------'--.....::.!........:-!.....--!--- I 
to i t s  m a n 1 l fac-hl l'p, henc'e t h e  P I'Og'I'PSS of boiler I 

19 other Mizell curried In ",toe" 

work was s l o w  in the ca r l y  stages, and the I StOck D�!:�fe:E���a;i�I,�!i-e���I�tc��I]��:sp�i:�.�:��k':�i:�!,Lines, 
users of steam power had to be content wl tli II Send !Of' Bample.heet8 and complete catalnq"e 01 la, ge.t 

line 01 looBe-leal deVices in the world. very pr imitive steam generators. With ma- I Sieber a: Trussell MI,. Co., 4002 Laclede Ave . .  St. Louie terla18 of such high perfection as can now be l .  

Convert 
Your Bicycle In

a
to Motorcycle 

A 
��c�It�'i'l."e

r
a�e.!'g�t·li. .� 

Motorcycle I I u fi t  wblch 
inC'ludes al l accessorIes to 
mnke a complete mot orcycle - from your bicycle witbout 
alterat ion. Choice of trans-

. .. . _ �'::;�I��re .. C
:::'J'

le
�

e �Io; Motors. Parts sold separately. Write for cataro�ue. 
Motorcycle .�q u lplllellt Co. S06 lIul .. St., lIu O"ulo, N. Y. 

3:! }'nrk Place, Nt�w York 

J A G E. R  Marine 
4-Cycle E.ngines 

Skillfully c1 e�igned and well 
but l t .  Single lever control, com­
bining automatic carburettor 
with t'p�rk advance. Develops 
wide �peed ranlle and re l i abi l ity 
undpr most trying conditions. 
,'3lZ�' a to 00 h .  p. /lehd for catalog. 

CHAS. J. JAGER CO 
Cor. H igh and Batterymarch Sts. , 

Bost o n .  Mass.  

SPARK COILS 
Their Construction Simply Explained 

Sl' i e nt i fi c  ADl e rl " " n  S " I' I, l e n  . .. .  , t  1 60 dpscriioes t.he m d k i n g  o f  a lJi-inch spark 
coil an d cOJlflenser. 

lScie n t i l i c  .\ Dl e " I l'a n  !iii .. p p l e Dl e n t  
I .� 14- tells y o u  h o w  to make a c o i l  f o r  gas­
<lngine ignition.  

Scle n t l lh, A Dl e rl l' a n  Su ppleDlent 1 5 22 ex plains fil l y the construct ion o f  a 
jump - spark coil and condenser for gas-engine 
ignition . 

Sdl' nt i fi e  A Dle r l l' a n  SuppleDl e n t  1 1 24 descri bes t h e  constr uction of a 6-inch 
spark coi l .  

Sci e n t i fi c  A Dl Prlcan S u ppleDlent 1 0 8 7  gi ves a fu l l  acco u n t  of the maki n g of 
an alternating c urrent coil  giving a 5-ineh 
spark. 

Scie n t i fi c  ,\ Dlerlean S tl p p l e Dl e n t  1 5 2 7  describes a 4-i nch spark coil a n d  con­
denser. 

�<'ic n t l fi e  A m e rl l' a n  Sn ppleDl e n t  1 402 g i ve s  d a t a  f o r  the construction of coils 
of a dell n i t c  length of spark. 

The above-mentioned set of seven papers 
will be supplied for 70 cents. 

Any Singl e copy will be mailed for 10 cts. 
MVNN ta COMPANY, Publishers 

361 Broa.ciwa" New York 
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I f  These two I use daily .  " 

ARNICA 
Tooth 
Soap 

Is antiseptic ; 
preserves while it 
beautifies . No 
spilling or wast­
ing ; convenient 
and economical . 

25 Cents 
At all Drttggists 

STRONG'S 
Arnica Jelly 

Keeps the skin free from roughnesS 
and pimples. Nothing better for 
sunburn or chapping; also for cuts. 
bruit;es. burns and all eruptions. 
Keeps the skin soft, smooth and del­
icate. The collapsable metal tube Is 
convenient and unbreakable. 
Take it with yo" wherever you go. 
II Jlour druJ[J!ist hasn't it-Send to us. 
Sent postpaid on receipt of 2S cents. 

C, H. STRONG & CO. 
C H I C A GO 

For Jlome, Store and Street 

We also manufacture Table Lamps, 
Wall Lamps) Ch:mdeliers, Street 
Lamps, Etc. 100 Ca.ndle Power 
seven hours ONE CEl\"T. No 
,\\°lcks. No Smoke. 1'\ 0  Odor. 
Absolutely safe. THEY SELL AT SIGH'r. 

� Exdusive territory to good agents. @"Wri1.l� for 
cii'lI�;';:O's�ra�T'ight C6. Dep&, G, Ch lcag r  

NEW Y ORK SCHOOL OF 
A U T O M O B I L E  E N G I N E E R S  

Incorporated 
14r Weot 56th !it.reet. :-II ew York City 

Under the personal direction of 
PBOF. V I I ""'. E. JXC la:. 11.  ": . .  Ph.D. �C"hool or EUl,rln4'4'rH, ('nlnmbla FIII,'("rlOlt y 

Departments include mach ine tool and forge MhoP8, 
:r:�rat;:��:���s tri�:a����iY a!�d 

e
:p
e
��a11�

e
e��iP��:tl� 

teach all component parts of automobiles. 

SPECL.Pty ll'MJ��'t��n"mt's:f{'V N ERS. 

Over 200 in use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have them 

Engines 1 10 Horse-power. Wood, Coal, or Oil  
burning. Hau ls So tOllS,  takes grades 5 to 25 per cent. Capacity each car 1 6  tons. 

THE BEST MFO. COnPANY 
San Leandro, CaHfornia 

Cable Address. [)ANBEST. WriteJor our New 
Codes, WesteI'11 Union and McNiel. Oatalouue No. 18 

SilYRI'S Bana Saws 
20-ln. Foot or Belt Power 
26=ln. Belt Power 
32-ln. Belt Power 
36=ln. Belt Power 

A LSO 
H u b  Boxiull and Spoke Tenon 

Machiues, Forlles. Dri l l s  and 
" Oh i o " Feed and En­

si lage (J u tters 
Manufactured by 

'THE SILVER. MFG. CO. 
SALEM, OHIO 

WASHIN GTON, D. C. 

, : , � 

.lOHN T. D E VI N E ,  PROP. 

Scientific America� 99 
obt a i ned,  and with the I m p roved m e a n s  of I man i p u l a t i on .  t h e  boi l e r  m a k�l'" of t o -dllY a re 

no 10ng�1' hll m p � l'ed by tllP d i ffi <' u l t i � s  wh l e h  

b e s p t  pa r t y  w ( ) l' k p l'� ,  a n d , t h e l'pfol'P . a re n o w  

e n a b l�d t o  p;iYP t h e i r  a l m o"! I I IHI i Yi dp<j a t t('n ­

t i o n  t o  dp�ign , A :-;  fn r 3 :-;  llO R S i h l p  t l lP  H u t h o r  
'
has Rel{'( 'tpd a ( ' h a rn e t e l' i"t i (' Rll m p l e  of eadl 

typP to i 1 1 1 1 s t l' n t e  fi n d  dl'st' l ' i llP,  evpn though 

many of thpse s a m p l r s  h n vp heeolll (, q u i t e  obso­

l e t!' , hut h u yc hpen l in k s  i n  t i l l' dw i n  o f  de­

v e l o p uH'n t .  In n d d i t ion to the i l l u s tl 'a t i on s  in 

thp t e x t . a Heries of v l a t ,, " a re p; i Y � n .  s h o w i n g  

tllP YH l' i O l l R  t;\' l )('s of boi l P l"R g'l'o U I H'd t Og'p t l l P ], 

to H R s i s t  in fol l o w i n g  o u t  tlw (' V o l l 1 t i o n  of 

P3('h t�·pe. A h i b l i og r a p h y  eonta i n i n g  t i t i P R  o f  

i m p o r t a n t  works on bo i l e rs a n d  s t e a m  i s  g i vpn 

at the end of the book. 

TIn; CO �1l\n;HC[AL TRAYI,LLEH IX SO{TTII 

A:-'!EHH'A. By Frank Wiborg. New 
York : McClure, Phi l l ips & Co., 1905.  
12mo . ; JlJl. 159 .  Price,  $1 .  

T h i s  book g i vPS t h e  p X J )Pl ' i Pl1('es a n d  i m ­

IH'('sf.iions o f  a n  A m p l' i c a n  hl lHinPRR m a n  on a 

t r i p  th rongh Pan a m a ,  r;� ( , l la rlol',  C h i l i ,  P e r u ,  the 

A " ge n t i np R e p u h l ic, u n d  Bra z i l .  The a u t i t or 

ll1t't ll1 a n �' h U R i n P Rs mf'n in t h P RP c'on n t ri ( 's .  a n d  

h a d  f,uol'a h l e  OJl v o l' t u n i t il's to l ind o u t  w h y  

so I i t t l �  o f t h e �o u t h  A m e r i c a n  t ra de (·nt11l'S io 

t h e  l ' n i ted R t a tp" instead o f  t o  f O I'Pign ('oun ­

t r i e R .  T h e  book i " .  con ('isp l y  w r i ttl 'n,  a n d  w i l l  

d o u h t l p s s  ( 'onvey to 0 1 1 1' m n n l1 fn d l l l'er s con. 

"id!' t'll h l �  i n f o rm a t i o n  hen !' fi c i a l  t o  t h e m .  It is 

i l l u s t l'atpd hy a n u m ber o f  h a l f- tone p l a tes 

a n d  a m a Jl sito w i n g  t h e  route tuken by t h e  

u u t hol'. 

INDEX OF . INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 1 6, 1 906. 
A N D  B A C H  B B A R I N G  T H " T  D A T E  

[ See note at end of list about copies of these patents. J 

A lJsorbf'l1 t m a tf' l ' in l ,  ,Yo H. GI'(-,PI l ,  
S 1 O . 1 :16 tl l  810, 1 :38 

A h sorhpnt lll u t p l'i a l  n IH )  fi l l t ' l' Ntot' k th('1'( '-
for.  "". It. ( ; " PPI I  . . . . . . , . . . . . . . . . . . . • .  StO. I :!!) 

Amnst'nl P l l t  fi l l p a ra t ll R ,  � .  :\1. I" riP(Ie . . . . . . . .  �oO. !l:17 
.\mUfU 'I l l ( 'nt dpv j c'p, ( ' ,  I I ,  .Jul'g'Pt' • • . • • • • • • •  HUB. Hafl 
A n d i l'ol1 . ,T. '1' . )l ( ' Lu i n  • . . • . • . . . . .  , . . . . . • . .  SOH , H7ii 
A l l tmll l l t i <- hl'll kp.  H. W .  SllPlIl . . . . . . . • . . . .  1' 1 1 1 ,227 
Bait,  a r t i fi c i a l .  ,T .  L. A e k p l' l l l a n  . . . . . . . . . .  H t u, 0 1 7  
B n il::' · h i n d t ' l" n IH )  t il' l ' ,  \ " .  C. : M o l'gn n s  & 

(; 1 1 10011 • • • • • • • • • • • • . . • • . . • • • • • • • • • • • •  R1.0. 2 1 2 
H n l p - t i p  m u e h i llt' .  A. )L H l'i tti n . . . . • . . . . . .  HOn, !l..f3 
H a 1 i l l g'- J 1 I' I 'N�,  .T. L ,  Cold i ron . . . . . . . . . . . . . . .  St J ! J , ! J:n 
B U l i ng' - I l I'PNI'i,  (\  ]':. Bm\'t.·r . . . . . • . . • .  , . • . • •  S 1 0, 020 
H a l i ng'-ll l'PHK brn k p .  'V . K BradKhn w ,  . • • . . .  H l (), t o:! 
BUlIllugt", a l HW l'ht ' l I t ,  "' . n, O J'pe n ,  

S l O, l 1  H to S l O , l :\5, 810,:171 
Bumlag'p and m u tt" r i a l  t h l ' l' l ' fol', uhsol'he n t ,  

,Yo  H.. G I'I::' t ' I I . • . • . • . .  , . . . . . . • . . . . • . • • .  8 1 0, 1 11'') 
B a si{( 'ts  or othpl' l'P( : t ' p t l u' I t 'R .  m : u ' h h l t ,  for 

lUH' i n  llw k i l l g' .  E k l l l l H I  & 'Y n l kpl' . . . . .  �1 0,270 
ReUB ('i( 'n n i n g  a IH I  polishing m a ('h i n p ,  N.  

l'�, " 'PHlP . . . . . . . . . . .  , . . . . . . . . . . . . . . .  . 
Rpd , fold i n g ,  .J . K ( ' h a tt ' I l ! . . . . . . . . . . . . . . .  . 
H i n .  S(>(' H(' I'I ' t ' l) ·hin . 
H i mh'l', t t ' l l I I JOI'Il I',L F. H, .Tord a l l , . . • . • . . .  
Bit-hl 'u('( '  j a w ,  R.  C .  l�l l r i ('h . . . . . . . . . . . .  . 
H i t -t'X t ( ' l U 1 t ' 1" 'V , B. H W U l l  . . . . . . . . . . . . . . . . •  
BIOl'k HI' t i l e  m a k i n g  m u ('h hlP,  D.  I .  & J .  E .  

1:l1 0. :\:\S 
80B , ! )an 
1:S 1 U , 2:� ) 

l'p t t i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 8 1 0 , 3UO 
Rlow pilJP .  ,Yo lI .  B l'mUt'y . .  0 • • • • • • • • • • • • • • •  S t l l , 257 
Hook support,  J I l l hw l l  & Cn lll l'hl ' l l  . . . . . . . . .  8 1 0, 1 4 1  
Hook('u H P ,  I''. \V. rj·ohey . . . . . . • • . • . • . . . . , . •  S10,233 
ll�JOt s  uud shc lt's .  ('u s h i o l l - t l ' l ' IUI n lH l  t h e  Uk .. 

for, Lu('h t( 'rhamI & NpWtoll • . . • . . . • . • • •  �{},t)64 
Boring Ill I l C.'h hH-', ('y l h l l l P l', .J. I I .  G O ll lds-

hNry . . . .  , . . .  , . . . . . . . . .  " . . . . . . . . . . . . .  8 1 0, 1 1 4  
Bottl t ' ,  n O I l - l'pti l l n hll',  .J. I;� . C O l l n el l . . . . . . •  SOU, U!l2 
Bottles,  j U I'N, and 8 i m i l u I' vPsNelH, clusure 

dl 'vit�(·  for, l� . A. M a t t h i a s  . . . . . . . . . . . .  810, H H  
Box, H.  S.  A .  ) [ O O I'P • • •  0 • • • • • • • • • • • • • • • • •  s t o , a  .. l 
B o x - t l'uy-forlll ing l l l u ('i1 i t H' , .f. I I .  & J. I I .  

80 19, 930 
1\10 . 1 1':1 
H l I I, UiJG 
M l I I , U H  

IlI l'dl . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . •  
H I'Ht'P}pt, A .  I I .  B l i s H  . . . . . . . . . . . . . . . . . . . .  . 
H l'l l i d i n g'  l I I u ('h h H ' ,  1 1  . •  1 a l l sI'1PII  . . • • . . . • . • . . .  
B rpu s t - H t l' a p  slid .. , .  l'�. 1\1 . 'Y igh t ll l l l l l  . . • . . .  
B I'f'l l s t - s t l'll l l  sl idp a n d  n t t a ehll l l 'l I t ,  J .  S.  

AlHIt'I'Hon . . . . . . . . . . . . , . ,  . .  , . . . .  , . . . . . .  80n. D27 
Brick, tile, amI v u riom� shap£>s,  prod u c i n g  

v i t l'ifiP(l,  It. Bagga h"r . . . . . . " . . .  , . . . .  R I 0 , 022 
B l'i ' lgp-g n u l'd w u i p ,  .J. 1 1 .  J )onu l(lson . . . . . . . .  810,041 
B I'OOIllH,  dustless a t t n (' u l l l t' n t  for, J;� o �1H'1'-

i l l a n  . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  800 , 99 1  
B u i ill  i n g  ('ol l�t l 'n d i O I l ,  i n tt' l' i C l I', \" . D .  

� I a n n  . . • .  , . • . . . . . . . . . • . . . . . . . . . . . . . • . •  
Huudlp-loudl ' l' ,  .1 . � .  Ri( 'hardsoll . . . . . . . . . .  . 
H l l 1' i a l - <'asl ' ,  L. V, H n t h h n l l , . . . . . .  , . .  , . . . . •  
( ' u hlt.-'-hnngl ' I', 1,'- \" . HOl'g' . • . . • . . . • . . . . • • .  
Cahl£>-hang, ' I' o F. C .  Tuhlpl' . . . . . . . . . . . . . . .  . 
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LIKE AN OPEN BOOK 
The Wonderful History of 

The 

Prudential 
has been read and re-read by m il l ions. The progress of this 
Life I n surance Company has been due to 

Careful, Conservative Management, 

A Progressive Policy, 

J ust and Liberal Treatment of Policyholders, 

Absolute Fidelity to its Trusts, 

. Perfect Fulfi l ment of Obl igations. 

Th i s  is the Company for you to insure in. Through i ts  
Profit- sharing Life I n surance Polic ies,  from $ 1 5  to $ 1 00,000, 
you are afforded an opportun ity to choose a plan exactly 
adapted in cost and benefits to your needs an d conditions. 

WRITE FOR FUL L  I N FORMATION, DEPT. 121. 

The Prudential I ns u rance Co. of America 
Incorporated as a stock company by the State of New Jersey 

JOHN F. DRYDBN, President. 

Keep You r Feet Dry 

Worth's Cushion 
Sole Shoe 

Home Office, NBWARK, N. J .  

Electrical 

An Automatic Pum p 
!:!to�

r
��n:t�

ei:�::�eb�!81��fer�ngJ 
worl.S da.y :Iud n ight without attt'u. 
tion or eXJlenk. The N l uJrll rll 
Jlydraullo lIam, ll�t.:I) A :"\ 11 K :-: ­
DORS I;;)) BY THE  U .  S. GO'·KKNM,O";T. 
1M m a d e  in all 'Iizes. Free booklet snd 
terms to agents upon recluest. 
N iagara Hydrau l ic Engine Co 

140 N ASSAU ST" NEW YORK 
Factory Chester, Pa. 

Eng ineeri ng 
. and Experimental Work of Every Descript ion I We have every facility for producing Orst-class work 

1'he patented inner Mole resi sts all dampness and motst- ' gfS����'hr��U:h����ory is equipped with modern ma-

r��:��. \�t��; :r�t�l f4.��t :�� �!���I:����; a��::W.i : , c. F . !'! P L I T D O R F  
to ll!I�. OO. :;tyles Buttoll , Lace and Conjl;resM. If your Engmeerlng Dept. 17-27 Vandewater St.,  N. Y. City 
dealer doet1 not keep them, write us for free catalog. I -;:;::;:�:;::;::;::;::;::;::;::::.:.::::::::::::::::: T H E  C UMMINGS COMPA N Y  , 
4 0 6  Wash ingtou Street, Boston, �las8· 1 SUBSIITUlfS fOR (OAL 

J I U-J I18U 
n��r?l&t�b�c2nru.it��l?�'s,l��'hag�t�'A�i� 
H. >'KINNER. T h e  Omcial Treatise. l'bls 
is tbe book selected by the U. 8. Government 
for military u.e. StOlt prepaid to any address 
on receipt of $1 .00. Circulars sent on appll­
cution. 

JAPAN PUBLISHING CO. , Dept. K 
American Tract Society Bui ld ing , New York. N.Y. 

ELECTRO MOTOR. SIMPLE, HOW TO 

II re described from the technical 
standpoint In the following Scientific 

American Supplements. 

Each Supplement named costs 10 cents 
by mall : 
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ea rringp a n d  ('rml lt, . fol d i n g'  hahy,  I. A n-

d r"", s  . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  8 1 0,247 
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Presses aDd creases 
care of coal, hat and 

�'::":; Motors 
Head less Se lf-Contained I t  is as easily controlled as  a steam 
en(!ine. Variable sparker. The 
only perfect moderate priced 
launch engine on the market. 
Let us convince you. Write 
to-day. 
Grant .. Ferri8 Co.. Troy, N. Y. 

Ihoe tree which hold. the 
the,. may be polished while 
No din can escape to muss up <h •• £I 'llllir_ 
room. The "Vale'" Chair aaves 
clothes and from lOtI to SI.00 • 
week. Made in aU wood.lto match 
other chamber turniture. Ask for 
catalogue showin. different 
iD natural colors. 
Ilarde,t, lIlfs •. Co.,JDept •. lIl, Caaal 

L I G N I TE, P E ,l T, A N D  COA L D U ST 
F U E L .  SCIENTIFIC AMERICAN SUPPLE­
MENT 1 426. A careful consideration of 
German methods. 

MOOK C U L T I V AT I O N  A N D  P E A T  
I N D U S'rR Y  I N  GER1U A N Y .  SCIEN­TIFIC AMERICAN SUPPLEMENT 1 48 1 . An 
excellent critical review. 

D O M E S T I C  COK E A N D  B R I­
'1 1' E· ... r E S I' K O M  K E T O R  T 
C O K E  0 V E N S. By R. M. Atwater, SCIENTIFIC AMERICAN SUPPLEMENT 1 2 1 1 . A valuable monograph by an expert. 

THE W H I 'I' E  M I N E R A L  P R E  S S 
F O R  B R I '1 U ETTING. SCIENTI F I C  AMERICAN SUPPLEMENT 1 224.  An article 
describing and i llustrating an American 
briquetting machine. 

Price 10 cents each , by mall. 

Order through your Newsdealer or from 

MUNN 

Broa.dwa.y 
COMPANY 

nD WI I NEW Y:'::':; 
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Cbt firtltSS £ookstovt 
A N D  POI N T S  ON PURCHASI N G  

A most valuable and Interestlnll book on llo· 
mestlc Economy by Capt. HA RRY H. SKINNER, 
sbowlng how to make and use 8 .If'ireleS8 Cook· 
stove and �ave seven-eighths of the fuel ordi­
narily used in cooking and how to purchase 
and properly prepare food. 

'l'his method has been adopted by the U .  S. 
Government for use In army camos, and the 
Look contains many recipes and valuable 111-
struction from the most scientiflc and practical 
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receipt of 2iJ cent ... 
JAPAN PUBL ISH ING CO., Dept. B 

American Tract Society Bu i l d i n g ,  New York. N.Y. 

L e t M e  S e l l  
YOUR PA TEN T 
m�8,� k I; k \f��lnlnffiiffe�� 
years' experience Patent 8ales 
exclusively. If you have a 
Patent for sale, call on or 
IVrlte 
WILLIAM E. HOYT 

]Iatl'nt filalr.s SpeelRlIst 

290 C, Broadway, N. , ... City 

ELECTRIC LAUNCH MOTOR. - THE 
design In this paper Is for .. motor of unusual simplicity 
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over all and 4, feet 6 inches beam, drawin2' 18 inches. and 
�e�aE���� of

l1f��f�l�1{ :'�ig �a��r�. a Sf::d�g.rE;'���� 
AM EiUCA� SUPPI,EMENT. No. 1202. Price 10 cents by 
mall, from t h is office. and frf)m 8 1 1  newtodealers. 

YOU R HOUSE, 
APARTMENT, STO RE, 
BAN K OR OFFICE 

ThorouQhly Cleaned 
in One Day. 

We will send our cleaner to your address, 

put a hose through the window and actually 

pump out all the germ-laden dust and dirt 
without taking up a carpet or upsetting 
your household or business arrangements. 

Our wagon , with the cleaner, stands for 

Progressiveness. 
BUILDINGS 

Cleaned by the Vacuum Cleaner 
A R E  M O R E  HEALT H F U L. 

Tell us what you want done, and we will 
send full particulars and estimate. 

Telephone 2854 Chelsea. 

I0DIUH SHOULDER.BtACE 
Mrule 
r.r 
11.0, 

Women 

and 

Wi l l  Make Your Shou lders Square 
and You r  Lungs Strong 

WE GUA RANTEE IT 
The R:.uliulU Hhoul .ler Mra!'", will immediately 
eorrel't Htoo

lj
illl{ shouI.1erH and lIrUluote deep 

����li;:;;fectt (�:;�li!.;l��l�l ����l ��'��:h.stl'tl��� 1I0t a hanle!!!!., it weighs only Reven 

�i��::�e����II!�tl !��e �ofJ�";firs�!I;:; 
de:\Ie;:,.�rp�en;f b:ri:::�J: , �����i,tl.�T�;I� 

Si lk ,  $ 1 . 50. Colors. w h i t e  or 
IImh. In or�lerillg. gi"e ehe� IIIt'Sfmre lLrountl hody Ulul�r arms. �Iul to�lay for free Iml.lk. An 
Appr1urI8t� OIft-a p:tir�of our 

��I�� �llhs�I:b!:�:�le;��, s:I�I:l;:: paid, $1.00. 

I l l inois S uspender Co. Dept. K 
1 6 1  Market Street, CHIC AGO, ILl •• 

" L E A D E R ." 
I !  H. P. (jasolene Auto-Marine Engine 
Built like a wllt("h .  Beautiful l y  FiniHhed. At'l'u, 
raWly ( 'on!ltrtH"tt'tI. J�i�ht. Strollg' . Heliable, allli Nl.liMeleMS in operutiull. SlIituble for Iat1llt'helt fmlll 1 5  to 1 9 fet't in length . Prit't! ('olllplete, *i5 net. no tli!lt·olll lt. Thoruughly  guaranteed. 

r:;���;�I���;:J\(�t:i::I�:l. M��I�II:::���t�r;l)tive Cab· 

CLAUDE SINTZ, 
2 9 2  S .  Front St . ,  G rand Rapids. Mich. 

EI t e Supplies a.nd Novelties ec flC Catalog of 200 pp. free. H It's Elec­
tric we have it. 

OHIO ELECTRIC WORKS, Cleveland, O. 

��:s�':f���� H��1lr':.�r:::,r:l�51�1��� �Z�l�es, Sup-

Scientific American JA NUARY 27, 1900. 
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Engine tenJer, tr'lctioll,  C .  T. H i x so n  . . . • • •  8 1 0, 1 4G 
IlJ x pa llsioll  COil trolled a p p u ratus,  S. W. 

Houghton . . . . . . . . . • . . . . . . • . . . . . . • . • . • . .  810, 2GG 
I<;Yl'glassl's, 'V. I�. Ca wood . . . . . . • • . . . . • . . .  810, 368 
FuiJric.  ��C Pile fahric.  
l<'a u l'ics, aging dypd, r. Ii'. ,; ogPl . • . . . . • . •  
}1�U I l .  oscillating l'lpctric, G .  � i t t m u l l l l  . • . .  
}1'arlli gate, .T. A .  l\lyers • . • . • • . • . . . . . . . . . . • •  
Il�eJlcc, S .  BugiJy . • . . . . . . . . . . . . . . . • . • . . . . . .  
}1'l'lICe stret<·ht'l' .  w i l'e, I .  M .  'Ya l'lll'r . . . • . .  
}1�i u re scutellt'r, I�. E .  Horine . . . . . . . . . . .  . 

8 1 0, 3 1 2  
8 1 0 , 1 7 4  
810,213 
8 1 0.260 
ll l O. 09!l 
8 1 1 1 , 280 
llO!I,!J76 
810,020 

}1'll l l lg bux Ul' d m wl'r,  R. H .  Ollpl' . • . • . . . .  
ll� i l tpl', C . It. APlJlt 'gute . . . • . . • . . . . . . . . . . . . .  
11'11'(' e x tingui8hpr a u tomatic vulvt ' ,  J .  I I .  

lIm'by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810, ().IO 
Fishil lg devicp,  A. O. Lystne . . . . . . • . • • • • . • .  8OD . f)6{) 
1" lexiiJle ph,I ' ,  A. O ' n  .. len . . . . . . . . . . . . . . . .  809 . 977 
Fly-])upel' holdpl', J .  W .  H i x son . . . • • • . . . . .  SOD.9G1 
��ly - t l'Ul),  lll(>('hani( 'al ,  1\ \Y. 'Thorn tun . . . •  810, 094 
Jl'odder c u t t t ' l', H a r r i sun & Jacouy . • . . . . • . •  8 1 0 , 20.J. 
l,'ruit  carrier,  C. A. 'Ye l l m a n  . • . • • . . . . . . • . .  810, 3 1 3  
��uel, manufacture of a r t i fi c i a l ,  A .  Stille-

sl'n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  809,998 
11�ur, l l l l l uufl l c t u l' ing a rtiticial  t u i l s  fl'om, 

L£'w i l l  & Blullll' l I t h a l . . . . . • • . . • • . . . . . . .  81 0,159 
}1'urnact',  J .  Uod rlgupz y FOllOll . . . . . • • . . . • .  81U, :�48 
Il� nrnace c h a rging apparatus,  'V. G. K ra n z . 81 0 , 286 
Furl lHce roof, I�. E .  �l it'k . . . . . . . . . • . • • . • . •  81 0,228 
]'�u rnaces, apparatus for producing perfect 

('olll bu�tion in, ft. LuekeniJach . • • . • . •  81 0, 1 6:1 
I" use, plectric Ruft'ty,  E. L. Oglp . . . . . . . • . •  809,978 
Fust' , elpr.t .. l t - !olufpty, C.  \V . H.llOatll's . . . .  Son,US!! 
GaulP a p l)u l'u t l 1 � ,  Ji\ L. Ru( 'kl 'tt  . • . . . . . . . . •  8 1 U , �U 
G a n u '  apparatus O. E. Pt!t tpP . . . . • . . . . . . •  81 0,2HO 
G a llle vieet',  .... ' 

L. Su('kt 'tt  . . . . . . . . . • . . • • . •  � n O , aG2 
Gus t'ngil i l ' .  POl'ter & \V h i til lg . . . . . . . . . . • •  H10,a47 
G u s  fot· railway t ru ffic ('on trolling appa-

ratuR,  utilizing l iquefit'd, C. W .  Cole-
m u n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 0,263 

G atl',  B.  I I .  � " l I" t l n  . . . . . . . . . . . . . . . . . . . . . . 809,967 
Gear, v a rinblp sp{'('d , P.  'V. K a n e  • . . . . . . •  810,058 

(HUMS a l'ti( 'lt's ,  1 I ('pss for m a k i n g ,  II. M .  
Brookfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 1l, 031 

Glass drawing apparatll8,  J .  A.  C h u m l}p l's . .  8 1 0, O:m 
Glass , muchiup for u u toJIl u t i e u l ly sl'gl'Pgat-

ing,  men�mring, nnd dplivl' l'ing moltt -n,  
W. D .  l\Jorl'ison . . . . . . . • . . . . . . . . . . . . . •  

G l n s s  lllH l l l lfactll l' il lg' U l 'lIU l'll tl1S. lI.  Myl'l's . .  
Glass Uloltl lng a p p u l'utus,  1\ 1 .  Myl'I'S • . • . . • • •  
HhlSH workillg Il1 U l' l l W t' ,  .T .  N o r t h  . . • . • • . • • •  

( ;UVl ' l'IlOl', I l l'PSS11 l'P, It. Vonl'a<lpr . . . . . • . . . • .  
( ; ovel'uor.  VU(·Ull I l l .  n. UOllradt 'l' . . . . . . • . . .  
( � l'a i l l  t ' i t 'va tol' amI COllVt'Y0I', pUl'tahle, 

'VeuzpllllHlln & OVt' l'holt . . . . . . . . . . . . .  . 
G rinding dl 'Yi(' l ' ,  tool, Rhldf' l l  & Mortensen . 
G rub puller,  �. }l\ l\1cUOWl l  . • . . . • • . . . • • • . •  
G u m ,  u rth'le of {�hl�wing, B.  A .  I�a w s  . . • • • •  
G u m  form, ( 'urvt'd, W. B roadlJellt  . . . . . . • • •  
GUll ua rrel l<)(' k j n g  dt'vict',  hl't'a kdown, A .  II. 

}1�ox . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  
G u n ,  h n m nlt'l'lpss drop down, C .  Lohse . • . • •  
G u n  sigh t ,  J .  Ii: l ingellhpl·g . • • . . . • . . . . . . • • •  
H u n  sight,  'V . H rn ithwuitt '  . . . . • • . . . . . • . •  
I 1 a l'v{'ster bhl(}el's, shocking a t t a chW(' l l t  for, 

810, 1 67 
81 0.:m, 
MI IIl , 96<J 
M I 0, 2 H !  
ll lO , 1 08 
1110, 1 0 9  

S l I I ,01 0 
Mlt) , :lMl 
80n, !l72 
1! 1 0 , 2 1 0  
lllO, l ll4 

810,().16 
1; 1 0, 1 62 
81 0 , l G6 
8 1 0,2G8 

.r. Caldl'r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1O , 1 1l6 
lIut, uuthing,  I,'. N. n p r lH]oll . . . . . • . • . • . •  �On,n47 
Hutchway covel', s h i p ' s, H. B U I'I'l ' l l  . . • • • . . .  ton 0, 1 85  
l Iay pleva tor, Howland & Buclll 'r . . . • . • . • .  SOH,9S4 
Huy press, 1'. R. lIuckworth • • . . . . . . . . . . . .  8 1 0,275 
l It 'ut  nun-conducting lllu tl ' l'ia l ,  Muller & 

Jurek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 0 . 342 
nt'ater, J .  S i lveriJt'rg . . . . . . . . . . . . . . . . . . . .  809, 992 
I I idpK, t l'Puting,  ll\ B. H i n k son . . . . • • • • • • •  � 1 0, l -l4 
I l h lg't-' . I·�. ( ' .  I In l l  . . . . . . . . . . . . . . . . . . . . . . . .  8 1 0 , 052 
Hoisting device support, L.  G repnky . . . . . .  llW,2H 
l Io i s t i l l g'  lll t ' l' h U l l i Slll sufpty dpvi('p, W. 

( �ooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 0. 1 89 
Horse eVl' l l t 'r,  J. 14). Lally . . . • . . . . . . . . . . . .  8 1 0.287 
] ltH'spshot�S, Il l I l I lUfu (' t u re of.  W .  P i l k ington Sl 1 1 , 080 
IIose c01l 1 1 1 1ng,  1\1. L. S('a nlon, (>t a l . . . • . • • •  H I 0,aG4 
Hose pul le-l' a n d  \\ . .. in�er, J .  A.  Britton . . . .  8 1 0 , 259 
Hose SUPllortet·, .J . D. O · H t·len . . . . . . . . . . . . .  81 0.077 
I1ydI'OCHrUOll burlier. .1. n. Boone . • . • . . . • . •  810, 25a 
nydl"ometcr b'Kt j a l·. I1� . Storm . • . • . • • . • • • •  � 1 0 , :ml 
I ('p hox. P. I I .  'Vol fl'am . . . . . . . . . . . . . . . . . •  H l l 1 , l I l a  
I n sulating p i 1)( '8,  fillng('d j o i n t  casing for 

!Wlt t .  1\ 1 .  .r . Long-Ju H H n  • . • . . . • . . . . . . . .  son, nn:� 
i l'olling ht 1IU·d. ]). l\lPKKt'r . . . • . . . . . . • • • . . . . .  8 1 0 , l f;O 
.Ja r  dOSH l't!  fustt ' 1H'r.  ll�. ('a n fleld • . • • . . . • . . . .  8 1 0 . 1 06 
K p t tle, wu rllling', I I .  Htu llgl'  . . . . • . • • • • • • . • .  81 0, 2'2H 
K t ' y  hoM,'r. R. I I . Pil ler . . . . . . . . . . . . . . . . . .  810,081 
KilnR.  IH'f 'Vt ' l lt iUI! tlw f01 'mation of s( 'uf-

folds in. T .  C. lUng • • . . . . . . . . . . . . . . . .  81 0. 0G9 
Knpuding tray.  'V. C .  Bl:u·k . . • • . . . • . . . . . •  8 1 0 , 1 01 
K r u u t  Cll t t ! ' I' ,  O .  ]l�. 'rhOlll I lSOIl ,  l't ' iS81W . . . .  12 . ... :m 
I .adder und i roning tahlp.  ('omhlnt>d stpp, 

A .  J .  A I N j lu " h .
. . . . . . . . . . . . . . . . . . . . . . . .  8OO.!l26 

Laddt'r u l llll iancl', udjustahit",  M. Porte r . . . •  8 1 0 . 1 70 
L u m p  uruckt't.  t"ll · ( ,tl'ic,  n. C. Wright • • • . • .  H10,244 
I�a m p  guurd,  14) . C.  Dickinson • • . . . . . • . . . .  8 1 0, 266 
IAtm ll I'pmovt'I', r£'pll tt'er. and cleaner, Incan-

desee n t  ( lll 'ctl'ic,  C.  J .  Rundberg • • • • • . .  800 , 085 
Lump. vupor. I�. Seitz • • . • • . . • . . • • • • • • • •  810, 226 
LUIUP::!,  ('t(' . .  el{'ctl'ic s w i tch for s t reet ar(" 

l'. II .  }1'. Hpit's . . . . . . . . . . . . . . . • . • • . . .  81 0, 357 
I:Il 0. :l44 
8 1 0, 066 

Lawn t r i m m l'r,  PiPl'('e & Lnux • • • • . . . . . . .  
Lifting amI sppura t i n g  wheel, A.  Mug-n i n  • .  
Lifting ja( ·k.  douhle screw swivel,  W. C .  

Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 0 . �74 
Limh, a rt i fi c i n l ,  II. C. W i n termute . . • • • • •  8 1 1 1 , 1 80 
Line fastener, n. W. RohiJins . . . . . . . . . • . •  810,31 16 
Linot),pe knlf .. w l ppr.  �'.  A.  Pet t i t  . . . . . . . .  8 1 0, 07!) 
Linotype much hH', n. S .  I{pnne<ly • • • • • • . . .  8 1 0 , l Ela 
Linot.\·pe mu('hine.  J . 14). Sa ifpry • • • • • • • • . •  8 1 0, 1 73 
Li(lu i<ls, mf'sns for controillng ti l l! level of, 

W. Wad"worth . . . . . . . . . . . . . . . . . . . . . . . 810,237 
Loom brake mceh a n i s m ,  A. A. GOl'don, Jr . . .  8 1 0 , 1 1 a  
LOOlU h a rm·sa mech a n i s m ,  U .  C rompton • . •  809, 93:� 
Loom p i c k i n g  motion, C ro w t h e r  & Sykes . . . .  810, 1 9 1  
Lubrica tor, E. Dietz . . . . . . . . . . . . . . . • . . • .  810, 194 
IJll n a  for holding the host. H .  11� . Nehr . . . .  8 10.217 
Magazine, W. A. Hparks . . . . . . . . . . . . . . . . 810 , 3 1 0  
M a i l  h a g  ca tche-r, J.  li�. CllPstel' • • • • . . • • • • .  810,32 2  
1\1 a i l  h o x .  E. · n .  �t"aslwltz • . • • . • . • . • • • . • • • • •  81 0,089 
M u tch, A.  Swoboda . . . . . . . . . . . . . . . . . . . . . . 810,363 
Measuring device, Raab & Wolfson . . . • • • • .  8 1 0, 082 

The Gar That Achieves 
The Cadillac has always been the car that does 1!bings. Whether the test 

be that of endurance or power,  or one of severity of road service, this 
wonderful machine has never been found wanting. It knows no 

balk no hesitancy, no delay-always ready, with energy to spare. '
By this dependability of service, coupled with unusual eco­

nomy of maintenance, the Cadillac has made such phenomenal 
, advancement that its factory is now the 

____ ---____ largest of its kind in the world. 
The qualities upon which this 

unparalleled growth is based are 
more pronounced than ever in 

conspicuous for 
its t"llllividual m erit. 

Among them is a wOC1derful 
mechanical feed lubricator which 
snpplies oil  to the motor i n  quan­
tities which vary according to t he 
speed of the engme, when properly 
adjnsted, al ways feedi n g  enou gh, 
n ever too much or too little. The new 

the magnificent new cars for 
1<)00. Embodied in these 
are many unique and im­
p o r t a n t  improvements­
improvements which 
make the 

rocker joint on the front spri ng allows 
the car to pass over obstacles several 
inches i n- heIght without transmitti n g  any 
matenal jar to the car,  i n suring a max inul m o f  
ridin g  conIfort a n d  a nlin imum liability to hreakage. 

In outl i n'e and fi nish these new Cadillacs are trul y art creations . O f  the 
Victoria type, their grace and exquisite beauty . their tone o f  quiet richness 

appeal at once to fastidions motorists. 
We want to tell  yon more abodt the Cadil lac by sending you a free copy o f  

ottr interesting Booklet N. A postal reqnest brings it, together wi th address of 
nearest dealer. The 1906 models include : 

Model K, 10 h. p. Runabout, $750. Model H, 30 h. p. Touring Car, $2,500. 
Model M, Ught Touring Car, $950. Model L, 40 h. p. Touring Car, $3, 750, 

All prices f. o. b. Detroit. 

CADILLAC MOTOR CAR CO .• Detroit. Mich. 
Jrfnllhl'1"s A sso. Lir.ellsl'd A ulo. ltlfrs. 

Choice of Routes 
To Cal iforn ia 

I .  

2.  

3·  

4· 

5 ·  

6. 

V I A  T H E  

C h i cago, M i l wau kee a n d 
St. Pa u l Rai l way 

The Overland Limited to San Francisco, 
Ogden, in less than three days. From 
Chicago, 8.00 p. m. daily. 

via O m aha and 
Union Station,  

Tourist Sleepers to Los Angeles via the new San Pedro, 
Los Angeles & Salt Lake Railroad , leave U nion Station,  
Chicago, 6.05 p .  m .  daily. 

Personally conducted tou rist-car parties to Los Angeles and 
San Francisco, via Kansas City and Pueblo, l eave U nion 
Station, Chicago, 1 0. 2 5  p.  m. Tuesdays and Thu rsdays. 

Daily tourist sleeper, Chicago to San Francisco, with direct 
connections to Los Angeles and Portland, l eaves U nion 
Station, Chicago, 1 0. 2 5  p.  m. Route via Omaha, Ogden and 
Sacramento. 

The South west Limited, leaving Union Station , Chicago, 
6.00 p.  m .  daily , makes di rect con nections with through 
trains to California i n  Union Station, Kansas City .  

The Pioneer Limited , leavi ng U n i o n  Station , Chicago, 
6. 30 p,  m. daily, arrives St. Pau l 7 . 2 5  a. m. and Minneapolis 
8.00 a. m.,  making direct connections with northern tran s­
continental trains for the Paci fi c  Coast. 

If you wil l  state your d estination,  complete information 
regarding rates, routes and trai n service will be sent to you. 

California book for six cents postage. Folders free. 

F. A. M I L L E R  
C e n eral Passe nger Age n t  

W_ S .  H OW E L L  
C e n eral E aste rn Age nt 

C H I CACO N EW YO R K  



!JK'NUARY 
Measuring electric resistances, apparatus for, 

S. Evershed . . . . . . . . . . . . . . . . . . . . . . . . . .  810, 330 
Measuring instrument, electrical, 'r. W .  

� a rley . . . • . . • • . . . . . . . . . . . . . . . . . . . . . . . •  810, 235 
Measuring watts in electrical circuits, ap4 

paratus for,  E. W ilson . • . . . . . . . . • . . .  810, 1 7 9  
Medicine glass,  C .  W. Hoffa . • . . . . . • . . • . . .  80'J, 952 
Melting and beating apparatus, portable, 

II. B. Nichols . . . . . . . . . . . . . . . . . . . . . . •  810,073 
Metal box beam. Sullivan & Ren shaw . . . . . .  810,001 
Metal sheets, feed mechanism for, O .  J. 

Johnson . . . . . . . . . . . . . . . . . . . . . . • • . • . • . .  810,152 
Metal storing and convpying apparatus, 

liquid, C. von . Philp . . . . . . . . . . . . • . • • . .  810,301 
Metal turning apparatus, R. H .  Stevens . • . •  80H, 997 
Metlll wheel making machine, E .  Einfeldt • .  8 1 0 , 1 97 
Metal wheels, making, Fl. l!."nfeld t .  • .• • • • • • .  810, 198 
Metals, working rolled, J .  V .  Culllney • • • • • •  809 . 934 
Minerals, separating, E. B.  K irby • • . • . • . • •  SU9,959 
M l t t"f box: and saw guide, J.  M. Smith . • . •  810, ] 75 
Mooring device, W. D. Duncan . • . . • • • • • • .  810,042 
Mortising tool. F. K .  Huber . . . . . . • • . . . . • . . .  809, 954 
Motion, means for converting constant oscil· 

latory Into rectilinear, Sal?.er & Waltber 810, 308 
1\1otor controller regula tor, electric, P. A. 

Weyand • . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  810,240 
Motor driven apparatus, stopping and start-

Ing device for, W. B. Manny . . . . . . . . . .  809.966 
M otors, operating electric, A .  C.  Eastwood . 810,269 
Mush·H.l instrument player, mechanical, L. 

U. Jobes . . • . . . . . . . . . . . . . . . . . . . • . . . • . • •  810, 057 
Na pping macblne, H. S.  Greene . . . . . . . . . . . •  810, 273 
Nut lOCk, H. R. Romberger . . . . . . . . . . . . . .  810,084 
N u t  tll pplng machine. S. H. Hlntllan . . . . . .  810, 054 
Ore wasblng plant, F. Eggers . . . . . . . • . . . . .  810,196 
O rthoped ic appliance for curing knock knees, 

etc. , O.  Semeleder . . . . . . . . . . . . . . . • . • . .  81n, S55 
Pa okllge, J. Herr . . . . . . . . . . . . . . . . . . . • . . . .  8119,948 
PU(' k i n g  C'U RC', G .  I I .  IA'uthers . . . . . . . . . . . . . .  �no.l loo 
Pappr cabi net , J. W. M"aker . . . .  810, 293 to 810, 295 
Ped"stal tahh', G. A. Davis . . . . . . . . . . . . .  810. 265 
Pt"Il ,  fountain,  F.  M. I{ pgrize . . . . . . . . . • . . . .  810, 284 
Pt-"n, fountain, 1\1 . R. Crossman . . . . . . . . . . .  810, 327 
Phollograph repeating attachment, E.  L. 

A l k"n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  810, 0 1 8  
Photogra phic mask,  P. A .  Hlllbouse . . . . . . . .  810, 143 
Piuno U(·tiOIl S, damper lever Bange for, W. 

W. McCall . . . . . . . . . . . . . . . . . . . . . . • • • . • •  809,970 
Piano pedal guard, M. E .  CIt·ments . • . . • • • •  810,325 
Plano repa l r " r ' s  tool , S. M .  King . • . . . . . • . •  810, 285 
Pictu re exhibiting apparatus, moving, N. 

Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  809 ,981 
Pile fabric, woven , M .  J .  Whlttall . 810,012, 810, 013 
Pipe mold, drain or sewer, J.  B.  HIlI . • . . • •  810, 276 
Pipe wrencb , J. H. Vinton . . . . . . . . . . • • . •  810,096 
Pipe wrench .  1,. V .  Uemion . . . • . . . . . . . • . .  810,304 
Pipe wrenoh, II .  C .  Barlow . . . . . • . . . . . • . . . .  810, 365 
Planter, corn, A. J. Brown . . . . . . . . . • . • . . • • •  810,103 
Plumhc r ' s  trap.  J. �' .  McCartney . . . . • . • . . . . •  809,971 
Plnmblng system, J.  1,. Fruin . . . . . . . • . . • •  810.047 
Pneumatic cusblon wheel. C .  A .  Lee . . . • . . . .  810,061 
Post and wire stretcher, combined, G. W. 

Tbomas . . . . . . . . . . . . . . . . . . . . . . . • . . • • • . .  810,232 
Power press, J.  E.  Dobson . . . . . . . . . . . . . . . .  810, 1 95 
Power transm ission mechanism, J. H .  

Tbompson . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  810, 176 
Precious metals, apparatus for recovering, 

E . J. Ga rvin . . . . . . . . . . . . . . . . . . . . . . . . .  809, 939 
Printing and addressing ma chine, en velop , 

M. P. Kenna . . . . . . . . . . . . . . . . . . . . . . . . .  809, 957 
Printing and fold ing maehine, W. Scott . . .  810,225 
Printing machineR, im prp:;!sion mechanism 

of cylinder, H.  A.  W. \Yood . . . . . . . . . .  810.016 
Printing, pbotomeohanlcal,  J . W. Ippe rs . .  809,955 
Print i ng press delivery mechanism, C. B. 

Swink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810,231 
Printing Pl'PSS i n k  roller driving mechanism, 

B.  Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  8 1 0,051 
Printing press plate bolder, H .  A. Maley . 810,067 
Proj . . ctll.,s, Indicating the trajectory ot, J.  

B. Semple • . . . . . . . . . . . . . . . • . . . . . . . • • • •  809, 988 
Propell"r, A. T. B rown . . . . . . . . . . . • . . • • • •  810,032 
Propeller shafts, protpcting sleeve for screw, 

�'. R. C .. dervall . . . . . . . . . . • • . . • • . . • • • •  810, 1 87 
Pum p, H. Bean . • . • . . • . . . . . . . . • . . • • • • • • •  810, 1 82 
Ra il bra ke, pmprgency. P. O. Adams . • • . . •  81 0, 3 1 6  
Rn II  joint . l Iorn�r & Landis . . . . . . . . . . • • . •  810,208 
Ra il joints.  (] t 'vh'p for nRP in thp mannfac-

tm'l' of. n. R.  Nichols . . . . . . . • 810, 074, 81 0,075 
Railway (, l'Ossi ng . n. N. Walton • . . . . . . . • .  810, 1 7 8  
Rullway sign llling, S. D. Strohm . . . . . . • . • .  809, 999 

�:: ::�::; :::,na1.
lnf,. 

a£������:� � .. .  �������: : ��;gM 
Hullway tie, E.  T.  I�"orrt'stt'r . . . . . • . • • • . . . .  810,200 
Uailway tie, metallio. S. T. Ca rrol! . . . . . . . .  810, 321 
Hallwuy track crOSfi!,lngR. a u tom atic bell sig-

nul for, 1,. fl ask l n" . . . . . . . . . . . • . • . . . • . •  810, 1 12 
Rnllway track j a e k .  .T. Stewart . . . • . . . . . .  810, 358 
U a i lwu y tra ffic controlling apparatus, C. 

W. Coleman . . . . . . . . . . . . . . . . . . . • . . . . • .  8 1 0 . 262 
Ron �tl ng fu rnace, O. Hofm an n . . . • • • • . . • . •  ROO. 95a 
UOI"· drum, T. S .  M I Il.·r . . . . . . . . . . . • . . • . .  809.90S 
H.(lta r�· eng-hw , G. A. IJ. IJi n d  . . . • . • . . . • • •  8 1 0 . 0H2 
Rota ry f'xplosiol1 £"llgiuf'. P. Bnrtolt�ttl . . • •  8 1 0 , :U',()  
RUling (]pvlce . D. P. :O;h a n kwller . . • • . • • • .  810,::m6 
Run n ing gPUl', 11\ n.  Lingenfeltf'r . . . . • . . •  8 1 0 , 1 60 
Huml wHshing maC'hinp,  R. O. Bidwell . . . . .  81 0,251 
Ra ndf' r . Hhnmons & Moore . . . . . . . . . . . • . . . .  8 1 0 , 309 
R:l I I c l ing' I I1 Hl polishi ng' muchhlP, D. T. Cle� 

mons . • . • . . • • . . . . . . . . . . . . . . . . . . . • • . • . •  810, 037 
S".h boltl .. r, ·A. A. Qulok . . . • . . . • • • . . . • . .  8 1 1 1 , :102 
Rush loe k .  C. M. Evu l ls . . . . . . . • . . • . • . . . . .  81 0. 1 1 0  
Ru:;!h OI)(,l'u t ing m(!ehani NID , A .  Q.  Wolf . . . .  XI 0. 2-l2 
�m�h. w i ndow , .T. I I .  Hhephpl'd . . . . • • . . . . . .  800,000 
Ruwmill ('a rrlu�f', C .  G .  Bon n . . . . . . . . • . . . .  S 1 0 , :{20 
HC 'u ffnld hruckpt, fold ing, J. M c I n ty re • . . . .  809 , 073 
Rcalp Ill n rkhl�R for rules, etc. , I1e�'sing('l' & 

Latshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,950 
Sf'rallt' r .  Rl'lf-duIDpi n g' .  J .  I" . l\[pmlellhall . .  810, 1 65  
Sc'rt ' l ' ll hill, moullh'd, E .  R .  Philips . • . • • • • •  810,219 
�PIl I .  hottlp , A. r ... G rpf'n . . . . . . . . . . . • • . . .  810, :�:H 
Sl'u lpr, pnvp]op, I... O. S ta Rsu l·t . • . . • . • • • •  810.0fl� 
Rt·('thnul t:IHW, C .  P. B;n·ues . • . . . . . . . . . • . .  810,0.13 
�pwing mac'b lup,  O.  I>. Rhaw . . . . . . . . . . . . . .  800.flRfl 
Spwing nUH'hhlP.  I m ttollholp, II.  C.  Miller • •  810,297 
&�wing Ill u('hin c ft'(·(} rl'gulutlng dpvice, 

�!. IIemleh . . . . . . . . . . . . . . . . . . . . . . . . . . .  809,945 
�,win:� mllchine tables, cahillet work for, 
. T. Kundtz . . . . . . . . . . . . . . . • . . . • . . • • . • • •  809, 960 
>;hatl .. fixture ,  C. 1,. Hopk ins • • • • . . • • . . • . • •  810, 279 
Hhndp roller and curtu iu pole support, J. 

I1err . . . . . . . . . . . • . . • • • . . • • . . • • • • • • . . . •  810, 1 42 
flheep sbearlng tahlc, A. Barth • • • • • • • • . .  810, 1 8 1  
Hhpt 't  metal ('a n ,  I .  J .  M arcuse • • . • . • • • . .  810,211 
Rhppt mptul elhows, manufacture of, W .  H .  

l�laner . . . . . . . . . . • • . . . . . . . . • . . • • . . . . . .  810. 155 
Shollldpl' and slppvp fOI'lll, A. M. Grean • • . .  81 o, SSa 
Rho\11dpr form, A. 1\1. G reull  . . •. • . . • • . . . . • .  810, H:l2 
Rhow l'use, G. C. Wright . • . . . . • . • • . • . . . . . •  8 1 0 , 24:� 
Rhmnllug Rystpm . p n rt�' line, Poole & llull . 81 0 , H4G 
Skut t ' ,  rollpr, E .  p"t rin i • • . • • . . . • • • . . . . . . .  809,!J80 
Hlng. Rll ving rut-til l v u hlPS from, C .  M. 

Allen . . . . . . . . . . . . . . . . • . . . • . . • • . . . . . • • .  810. �04 
Arnall a rm .  G .  I > a n i nger • • • • • • • • • . • • • • • • • •  810, 1 92 
Rllwl t ing furnn f'f' . dU fJlt-"x. R. Lindemann . .  810,06.1 
Roap molding llluehine ,  I" . Daum . . . • • • . . . •  8 1 0 , 1 9H. 
>;1>0111 holder • •  1.  W. Meak"r . . . . . . . • . . . • . •  81 0, 292 
Sln'ing making machine, coil,  J. F. Gail . . . .  810, 048 
flprl ngless lock, H. K. Mels . . • • • . • • • • • • .  810, 340 
Spu r. B.  fl .  Gllbough • • . . . . • . . . • • . . . • • . . . •  810,049 
>;"ua re, folding, E. 1,. Cook • . • • . . • • . . . • . . .  810, 188 
fltamp damping and affixing apparatus, ad-

hesive. B.  C.  A. Vorst�r . . • . • • . . . . . . . .  810,236 
Rtnmp mills,  automatic sufety attachment 

for, J.  C. H .  Vaught . . . • . •  _ _  • • . . . • . •  810,006 
Stand or table, J .  W. Menker • • • • • • • . • . • •  810, 296 
Stal""h , making, W. F. Rudel . • • . • • • • . • • • • .  810.fl86 
fltea m bol ler, A. Parfitt • • • • . . . • • • • • • • . • . •  810,078 
>;tereopticon, G .  Kleine • • . • . . • • • . • • . • • . • • •  810, :139 

"Stock tank,  P. Kenn .. dy • . . • . . • • • • • • • • . . . •  809.958 
Rtocking and manufacturing same, M. Thus 810,095 
Stopppr ret a i n i n g  and extracting device, W. 

L. Gallagber . . . . . . . . . . . . . . . • . • • • • . . . .  810,331 
�tOl"l' service apparatus, G .  Staib • • . . • • • • . • •  810,092 
Rtm'm top, W. A .  Hunter . • . . • . . • . • • • . . .  810, 151 
Street cleaning apparatus, N .  St. Peter, Jr. 810, 362 
Sugar macblne, O. B. Barth . . . . . . . • . • • • • . .  810, 250 
Swivel, hydraulic, J. A. Wiggs, Jr . . • • • • • . •  810 , 3 1 5  
Swltcb operating device, W. A.  Chun . • • • • •  810, 323 
Table. See Pedestal table. 
Tahle, O. E. Pettee • • . • . . . • . . . • . . • • • • • • • •  810,378 
Tal', collapSible, W. A .  Leonard . • . • . . . • . •  810, 289 
Telephone party line system, Hall & Poole, 

810,335, 810, 345 
Telepbone switchboards, lam!> Jack for, S. 

A .  Beyland • • • • . . • . . . . . . . . . . . • . . . . • • . •  810,367 
Telephone system, .intercommunication, R. 

M. Beard . • . . . . . • . . • . . . . . . . . • . . • . • • • •  809, 929 
Thresher feeding attachment, Walberg & 

McArtbur . . . • . . . . . . . . . . • . . . . . . . . . • . . • .  810,239 
Tlckl'ts, machine for producing printed rall-

\vay,  G.  La nge . . . • . . . • . . • . . . . • . . • . . . . .  8 1 0 . 1 58 
Tie plate, J. M. Sellers • • • • . • • • . . • • . . . • • •  809, 987 

Scientific Americaft 

SORE THROAT 
To prove the Efficiency of 

Hydrozone 
to Sore Throat Sufferers, I will send 

One 2S Cent Bottle Free 
to everyone sending me this adver­
tisement with IO cents to pay postage 
and packing. Hydrozone is a harm­
less germicide, indorsed and success­
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug­
gists. Good until March, 1906. 

q�. � 
Dept. V, 63 Prince Street, New York 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This " built-up " laboratory 
balance will weigh up to one Jl.0nnd and will turn wltb a 
���f ���fe'.::a.\�IT�"l�· th:����1'i,o'i:� a�� l':.':ftl 
work as well as a $125 balance. The article Is accom­
panied by detailed working drawings showing various 
stages of the work. Tbls article is contained In SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents For sale by MUNN & Co .• 361 Broadway, New 
Y ork City. or any booltseller or newsdealer. 

Juice For Your Battery 

Why not generate your own " juice " for 
your own batteries ' You can do it with an 
Apple Automatic Ratterl Charger. Easily 
attached to any automobile or gas engine. 
Requires no attention. Generates a steady, 
strong curTtlnt enough to keep your batteries 
always charged and to keep three UghtM. run ... 
ning besides. See us at N. Y. awl" Chicago ��:: Z!�,,,;�· ::�� '2'3:,aC:-��!��!�

a
l 
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AN AUTOMOBILE FOR $250.00 
The " n 

e a ut o mobile 
s':��!':i, .�ell�f..�� 

ranabout, bUilt o n  
the buggy prin­
ciple with 2 - hors .. power gaSOline molor. Run. 100 mil •• on 1 gallon 

of gasoline. Speed from 4 to 18 miles per hour. Travel. over any kind ot road and Is a good 
hill Climber. No complicated pans to get out of 
order. The . .  SUCCESS " Is ab80lutely Sate, Durable and Practical. It will pay you to Inves­
'Igate Its merits . Write today tor . descriptive 
literature, terlltl, etc. Address 

)" SUCCESS " AUTOMOBILE MFG. CO. 
sa. DE BALIVIERE AVENUE S1". LOUIS, 110. 

TheWONDER DYNAMO-MOTOR H E N R I C K S  M AG N E T O  Most Complete Little Machine Made RELIABLE 
Fir ... Your GRS or OOSOl108 Engine 
Without the Rid of batteries. [t is bet­
ter and more durable than any Dynamo. 

MARINE ENGINES 
Lights lamps, runs motors, decomposes 
wilter, etc. Output twelve watts, wound 
for any voltag� up to ten. HI\8 laminated 
armature, making the most effident little 
motor of ibl kind on the market. Wi l l 
run on 1 1 0  volt clrcuit. Weight, 4 Ib8. 
��!��tJ lie

n
:��!:ani!d

n:V=he:� cata-

THE R. M. CORNWELL CO. 
406 South !>alina Street, SYRACUSE, N. Y . •  U. S.  A. 1132 Park Row Bulldln", New York 

" I s there an honest 
man among u s ? I f  
there i s  throw him out. 
He's a spy." 

" A life insurance man 
is no mere money maker. 
He's on'y a life insur­
ance man on th' side. 
Most iv his time he 
puts in as a philan­
thropist, a missionary, 
a pathrite, or an affec­
tionate son. "  

"A Frenchman or an 
Ept g l i s h m a n  c l e a n s  
house b e  sprinklin' th' 
walls with cologne, but 
we chop a hole in th' 
fture an' pour in a kag 
iv chloride iv lim e . "  

Its GOv:��:Fo�a�'!t.t::ei.
peifa ��:�e: 

adjusts to Imperfect ft£:wheels. The 

�r�n�O:� nO:':.i;n ����� of 
HENRICKS NOVELTY CO. 

1 31 S. Capital Ave. 
I ndianapol is ,  Ind.  

Drawn by 
Charles Dana Gibson 

Reliability under all condi­
tions is the characierlstic of 
the " Lamb " Enlirlnes. SlzQ 
from 1� to 100 H. P. In stock. 
Write for catalogue. 

TERRY &, CO. 
Managers Eastern and Foreign 

Branch 
92 (:hamlK"rs St., 

Np.w York 
Ibel'J'tlalDg for Hoa& " Engiue 

CO'YlISHT 1101 
BY COLLI ElI'S WEEny 

M R . D O O L E Y 
who mixes much subtle humor with his typical Irish 

sincerity, is again passing comment on topics of the 

day. His articles are ripe with present-day philoso­

phy, and will appeal to every laughter-loving' citizen. 

They are to be found in Collier' s-and nowhere else. 

1 .  On the Life Insurance Investigation. Nov. 4 
2 .  On Business and Political Honesty. Nov. 1 8  

3 .  On National Housecleaning. . . . . Dec. 1 6  

THE FOURTH OF THE SERIES NOW ON SALE 
In the January 27 Issue of 

U>llierl! 
TH E NATIONAL WEEKLY 

AT ALL NEWS STAN DS. TEN CENTS 
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HA I R 
Our  Guarantee 
Backed by the 
Bank 

We will send you by 
prepaid e x p r e s s, an 
Evans Vacuum Cap. to 
use sixty days, and if 
you do not cultivate a 
sufficient growth of 

ha i r  within this t i m e  t o  convince yon that this method 

is effective, simply n otify the Jefferson Bank of St· 
I,ouis. and they will return the price of the Cap to you. 

The Cap is used a few minutes each d�y, �nd 

even one application produces a pleasant, hn?llI�g 

sensation which denotes the presence of new h fe III 
the scalp �nd which cannot be obtained by any other 

means. Where the life principle has not become 

extinct, this method of stimulation :will �sually de­

velop a growth of hair about a n  lDch lD length, 

within the trial period. . . A series of letters from a number of people, gtVlDg 
their experience with the Evans Vacuum Cap, ap­
pears in this month's U Metropolita n "  and I I  Every­
body's " magazine, and we will send copy of these 
letters, together with an illustrated book, to anyone 
interested. 

We have no agents or traveling representatives. 
All orders for our invention come through the Jeffer­
son Bank and each customer is protected by guarantee 

issued by the Bank. For further information address 

EV ANS V ACVVM CAP CO. 
112 Fullerton Bldg.. St. LOUis. Mo. 

Turn It Upside Down 
snti it won't 811m. The oll ly non�li'l lltd stoTage 

�:�Ili� �he 
t��:��rkl�I��«!st��i��llo;�ia�sl� 

���s��:�;�kd:�'i�1l :l;e��h��!r\i�: ��e ��i 
stOrftgll battery as often as tlllsired. Suitab le 

:�j'l;\:hrr::d ��:)�O!���?th�i:�;ld.Sh��� for dllscripti n' p:t.mpK'et ami trade Jlric88. 
TilE UO Y AI. RATT}:UY CO. 

143 l'hnmberll St., N"w York tlty 

The Way to be a Thinker 
is to get in touch with thinkers. All the world' s 
prizes are captured by those who have seasoned 
their energy wit h the spice of originality-and 

originality means the habit of clear and fresh 

thinking. Even the best of us have a tendency 

to fall into mental ruts, to go plodding on year 
after year, in the same track, to do things with­

out knowing precisely why. The way to keep 

alive, the way to be original, the way to be a 
success, is to talk with brainy people and to read 

books that make you think. That' s the reason 

The New Science Library 
is a cure for mental paralysis. It  contains the best work of 
Darwin. Huxley. Spencer. Tyndall, and great leaders of 
modern thought. It  will tell you what the famous Darwinian 
theory is ; how the planets are weighed and their motions 
charted; what radium is; how liquid air  is  made and used­
and ten thousand other interesting thinl!s. I t  is a work to be 
read and enjoyed. for it is  written in a clear aud interesting 
style-not abstruse or technical. The work consists of sixteen 
superb volumes, handsomely printed and bound. 

FREE-84-Page Book 
I f  you mall us  the coupon below at once. we will send fuU 

information about the New Science Library, and how you may 
get it at half price and on the I ndividual Payment Plan, by 
means of which you can arrange the payments to suit yonrself. 

At the same time we will send you a copy of our handsome 
84-page book. •. Some Wonders of SCience. . .  This book. 
containing articles by Thomas H. Huxley. E. B. Tylor. R. A. 
Proctor, and Ray Stannard Baker. is  so bright and interesting 
that you will read it from cover to cover. and when you have 
read it you will wonder how you ever could have thought 
science dry and dull. Each copy is beautifully i l lustrated and 
printed. As long as the edition lasts. we will exchange a copy 
of it for  the coupon printed at the bottom of this advertisement. 

PVBLIC OPINION BOOK CLVB 
44-60 East 23d St., N e w  York 

Sci . Am. 1 ·27  EXCHANGE COUPON 
(-;ood for one t:o!llplimllll'tary copy of " Some 'Von den of 

�'ienee," if IU!liletl at ollce to Public Opinion Book Club, 44-60 
Rast :.3<1 Street , New York. 

NAl\oIE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

STREET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..  

CITY A"D STATE . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Scientific American. JANUAkY 27, I906. 

I Tile moldlnll' machine. A.  Glenn . . . . . . . • . .  
T i m e  record i n g  appa ratus, 'V . I .  J1'ollett . . •  

I Ti rE' a n d  other v u l vl's, < T .  H .  � .. .  Schrudpl' • •  j Tool holder, P. 1 1 .  Rohimmn . . . • • • • • . • • . . .  
'Tool holding and auj u�til lg devicl', 11' . W. 

W u l te . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy 01' l'du("utional dl'viet>, F.  Horuhy • • • . .  
T rtggpr lIH'chu n i slll for MmuU u rlll S.  S .  

�n:��:: !�, Th���" 
SOIl.lJSU , ,� � �� 810.:11 17 ! �"""" .4 ....,.� 
S l O, 2:1S 
8W, 1 4S AUTOMOBILE 

K LI P-KLI P 
'l' u rudij ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0, 1 77 

"rollt'\" h u l'J) u n d  shot' fot' plectric ruilwuy, 
d f d 

. 
oV! ' l'helld J. M i ller, .J r .  . .  . . . . . . . . . . . .  8 10,069 IS the faithful pro uct 0 a octrme 

Trolley whe�' l .  self-Iuhri c a t i n g' ,  K ramer & 
B l'ltt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 0, 1 57 which all knowing ones acknowledge 

Truck. vehicle, 'V. N. Spriuge r  • • . • . • • • • •  � 1 0 , OOl 
'l' runk lock. J. A . Horne . . . . . . . . . . . . . • . • •  8 1 0, 147 is common sense. 'rr u n k ,  wa rdrohe, 'r . J. l Ia m i l t o n  . • • • • . • • •  810,203 
TUUt's, a pparatus for reducing the l'nds of, 

M .  W i k . t l'om . . . . . . . . . . . . . . . . . . . . . . . . 8 1 0.241 
Turhhlt' t ' l Igil IP,  G. C. : K  de Hmlllt'(·lwse . . .  8 1 0. 252 
TY Ilt' distrihuting IlU'('h a l l i s m ,  I I . t:. I I l�n s('1 � 1 0.2H5 
TY llt' whpt:'l U l i rwllll'l I t ,  C .  A .  Bt:'ll Iwtt . . . . • .  8 1 0, 024 
Ty]>t' w r i t i n g  nuu'h ilH' ,  C. Il�. Pett'l'lIIoll . • • •  8I lH.H7H 
1�Y .. t' W I· i t i l l g  l l laehhit' ,  J .  A .  I I u �t'l'lII t rom . •  , 8 1 0,20� 
Typewriting mllcb i lit', B .  C.  S t i l'kl lt'y,  

If you would have " Pride Satisfaction " 
rather than " Ride Satisfaction " pay 
$4, 000 to $20, 000 for an automobile 
-it' s fashionable. S l l J . 35D, 810,360 

Typew riting machine, stpno� l'u ..  h i(', C .  E. 
K l'el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0, 20!l But. if you want a r e I i  a h I e . Union W. Cooper . • . • . . • . . . . . . . . . . . • • • • • •  8 1 0, l no 

V.hln�k . It. B1n zej . . . . . . . . . . . . . . . . . . . . . . . .  8 1 0, :1 1 ! 1  
good-lTlan nered. d u r a h I e .  

A Perfect manicure. A Sanitary Cigar Cutter. 
Klip-Klip .. Duo " (two in one) has a 

sharp steel clip,  file an d "  cleaner. 
K eeps the nails i n  perfect condition.  
Also a s e parate blade which cuts cigars 
quick and clean. It is sanitary. Ph �­
sicians say everyone should use hIS 
own cigar cutter. It is light, compact 
a n d  handsomely finished and sells at 
sight. Two combined for one price. 
At all dealers or m ailed upon receipt 
of 25C. The "original" German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 

V alve hug, A .  :\ 1 .  Bates • . . • . . . . . . . • . . • • • • •  S1 0, .n S I " " I v l' hug. J. Rngl'rs . . . . . . . . . . . . . . . . . . . . . 8 1 O , :l4!1 I I "' 1  Ynlvl ' ,  I 'ngh,!' .  It . C .  I Inlmlln . . . . . . . . . . . . .  S10,O�5 I econolTl C ..... 
Valvp for hlowing' t'ngilIPK. etc' . , :\ 1 .  A. Net'- • 

" n.de 

motor car that 
satisfaction .. 

will 
365 In"'l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M l O. 2 1 U  gIve you 

Vulve IloP I'Ulfph" J .  'V. Brant . . . . . . . . . . . .  S1 0, 201 
V n l v e

' rl'moving fil)pn rll tus.  M .  A . Net·land . .  81 0,21 5 days out of the year, get 
VuIve. steum, .T. D .  & I� . N .  Austin . • . • . .  8 1 1 J , 24S 
\' eh i c h', dumping. J .  C ro n i n  . . . . . . . . . • • •  8 1 0 , 2r,.t. 
Vphicle, motor, I I .  1\1 .  POPt' . . . . . . . . . . . . • • .  8 1 0,a70 
Vphtc>lp plntform. Hpynolds & ( ; l'onun . • . • . •  � 1 0 , 22'l 
Vehicle recoil chec k ,  I I .  A .  I IIIlISI ' . . . . . . . • .  8 1 0. 282 
Vt'hfelt', sOIllt' rsa u l ting, .T. & .. � .  U a vt'l . . . . . •  S1 0 . aO:l 
V" hlde spl'lng geur C.  A.  I Ie n n l '·kl '  . . . . . . . •  RI�). ! 14(1  

a Maxwell. 

Vehich' stt't'ring k liU('kh',  .1 . O .  l i n u s  . . . . . .  S 1 0 , :�72 
' phieh� st  . .  P • •  T .  I'; rrpt . . . . . . . . . . . . . . . . . . • •  � 1 0, l H9 
Vehicles frictional l'{' t a rd i n g  rut'Il I I S  for 

1 6-20 H.  P. 
TOURING CAR 

$ 1 ,450 

1 0  H. P. 
TOURABOUT 

$780 
Send fo" Catalogue 

Maxwell - Briscoe Motor 
TARRYTOWN. N. Y. 

Co. 
MANUFACTURED ONLY BY THE spriil g  • •  T. 1\1 . !\L 1' rllffall lt.  rpisslIe . . . .  1 2. 437 

Vertical hoilpr, 'r. Suzu k i  . . . . . . . . . • • • . . • • .  8 1 0, f l02 
Wagon, d u m p ."II', 1<'. Bloomingdale . . . . . . . .  S 1 0, 02S PAWTUCKET 
'Yagoll , dnm l)ing, n. M. Rowe • • • • • • • • • • • •  8 1 0 . 085 
,\Y a rp tE'nsion, I'; . Hpllz . . . • . . • . • . • • • . • • • • .  8 1 0 , :105 
Wllt"r c1n.l't flush pip .. , C. H. Moore • • . • . .  8 1 0 . 070 
'Vuter cOlHl ut:'tor. G. Glockler • • . • . • • • . • • • .  8on , n" 1  
'Vu tt'ring a } J J m rutl l�,  st()(' k ,  W .  O .  Garrett . � 1 t 1 , 1 1 1  

CHICAGO KLIP-KLIP COMPANY 
666 ell ...... AVI .. S., """""r, N. Y. 

'Ya tpring t a n k ,  8tm' k .  'V. B u rhou l' . . . . . . . .  S09, H28 
"reu ther IJOurd gu�e, L .  C. Anderson . • . • . .  S l l 1 .246 
'Vt't'dt' l' a ne l  hu rrow, ('olll h h H'd,  '1' . •  J .  K ing . .  � 1 0 ,  1 54 
""e l l  bo riJlg apparutus,  A. IC 'Yallen,  Sr . . S1 0 , 097 

��?�dc
l
;w 

( i�c�:' I�:!.:��ll::JU�t:� · &' '�I�;r��: : :  : :  : : :  �l�:�; 
'Yi n' tlt I'{'t('ht'1' Herrm a J l n  & Sdl Wall C 'r  . . . . . SOH,! J49 
W i re strt otcher: J..., . S w u n k  . . . . . . . • . . . . . . . .  810,003 
W i ring or bead ing,  collapsi hle die for, L. 

Baul'oth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810,023 
Wrapping machille,  package, Tierney & 

�'UlI C k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 0,005 
'Vrell('h . See Pipe w rPJlch. 
W r<'nch,  l1.  M .  I.e Muy . . • • • • • • • • • • • • . • . .  81 0 , 288 
Wrench und analogous a rticle, O. A. Lane . 809,962 

DESIGNS. 
Bottle. S .  O. Carruthers . . . . . . . . . . . . . . . . . .  
C a rd back, playing, � .  N .  Harkt' r • • . • . . . . . •  
Card cas(� or s i m i l u r  a r t i ('lt', ..A .  Schfckering. 
Spoons, forks. or similur u l'tieles, handle for, 

W .  C. Codwu n  • . • • • • . . . • . . . . . . • • • • . . • •  

TRADE MARKS 
Bagging, jute, Ludlow M anfg. Associates, 

37. 787 
37, 7�0 
37, 7SS 

37,786 

49,000 
49, 0 0 7  
49,000 

48,995 to 
Bags, s('amlpss WOVPll, Stark M i l l s  . . . . . . . •  
Baking powder, Pric>e B a k i n g  Powder Co . . . .  
B a k i n g  powdt,l',  cr('aIll of tu rtn )", a n d  Im ldllg 

suda, �j.  R. D U l'k('e & Co. . . • • . • . • . • . .  4�,921 
Bed bottoms a n d  bedsteads, N a tiona] Spring 

B"d Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48, 8:12 . 
I C 4S, S63 �:�� il�ll�rt"

bO����n b�el',  O��l�!��� T��;� ' ii��t� 
B rewing Co. . . • • . . . . . . . . . . . . . . . . . . . . • 4S, n-l3 

Bt"t"l', lagel', Christian }I'pigenspall . . . . . . . . .  4�,�-1(j 
Bl'ltmgs, leathpl', American O a k  Lea ther Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bfl'lcnlts,  G riggs, Cooper & Co • • • . • • • • • • . • . •  
BfReu i t s  and crackers, A .  Exton & Co . . . . 

4S.S09 
4S, 85:J 
4S, S51 
4S,U71 

���::S'
a l�d �h��� tt�o:s'  

Cl�.�th"e·r: · 'whii.��; 
W U lJe l  & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  48, 838 

Boots and shoes mude of leather and of 
canvas, V. K. and A. H. JOnt'S Co . . . . . .  48,835 

Boots, shoes, a n d  sli llpers made of leather, 
Wingo, }� nett & Crump Shoe Co . • . • . • .  48, 8�!) 

4S,S20 

48, 982 

Brushes, John L. "� h i t1ng & �on Co . . • . • •  
Butterin or oleomargarin,  Brann & Ii"i t t s ,  

�S. OO8, 48. 980 to 
Candies of all kinds, J. G .  lIcDonuld 

Cundy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48,92 7  
Candy. Bradlt'y 8mlth & Co . . . . . . . . . . . . . . . .  4S, 945 
Canned or p reservt'd fruits a n d  vegetables, 

C.  W.  BIlk!'r & Son s . . . . . . . . . . . . . . . . . 48, 978 
('unnN1 soups. E .  I I .  King . . . . . • . • . . . • • • • •  4�, !)!)4 
C a r  couplings, uutomatic, l{cCollway & Tor. 

ley Co. . • . . . . . . . . . . . . . . . . . • . .  , . . . . . . •  48,058 
Curds, playing, U n i ted Stutes P hl�"ing C u rd 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  4M, 864 to 48,895 
C u tuIllE' u i u l  hand age'S, Bora ted SpeC'ialty Co. 4 8 , 81 0  
Cemen t ,  Purt l u u d ,  n a t u rul-rock , u n d  im-

Branches in all  large cities 

You need this kn ife o n
��!!iS��;;-;.1 you r  automobi le .  in the 

shop and I n  your home. 
A Veritable Pocket 

Too' Chest 
9 TOOLS IN 1 

The Wonder of the Age Ull i l t as substantial l y  fl.!! a IOC(llllotiv ... 
'\\�clghs 110 more than an ortlmsr;y three .blade 
(lockllt kn ife . Htag horn �an tl le .  III additlOn '0 tht> blade, which is made fl olD S5 carbon cutler's 
steel, coutaills the fo l luwil lg tools : 
1, 1.l'llt h,'r 1"lI neh ii, A l l igll t o r  Wreneh 
2, H"" 'd�lng A w l  6 ,  1I00If Unok 
8, '\'lr" ( 'nHl�r 1 ,  �('rt·w Urh'cr 
4, l\'irf' 1"IIl"rl!l toi, Srrew Hit 

ho�k�s ��';'���1te��iu:
i
: :S1)��il�'gahCW�k !I��JI�il:l(�?hlt���:i�}:

l
l
e
�he ��! 

are nllecleti :1h1l0st ever" !Ia\'. alltl ill tmkerillg arollnd your home the knife 
w i l l  bll lill lll \"al 111th le p'ot'ke"'t cOI I I Jllm ioll. A C . E N 'l' 8  W A � 'l'.En 
Remit $l.�jj fur !ift mpl,' t o-dny .  \'o n r  DIOII(,Y bo('k I f  not Hotillfted. 
This Knife for an Inventor or in a Model Shop is a Genuine Luxury 

UEY I X E  SI'EUIALT Y CO. 
SS Baldwin U u l ldlnlr IN Ul AN A l'OLIS, IND. 

REFlCBENCB: Columbia National Bank. 8roflt8b,e �ultry Ralslnt 
II blade eU1 1f,ouu •• the bell' 19lJ6.Pattel1l 

, , Sta n d a rd C Y P H ERS I n c u bator \ ' caannteed to hatch more ad healthier cbl cka than aDJ' � other. 90 Day. Trial. Poultry Guide 228 pagel) Pree 
_�. If JOu mention thl. j oul'llal and p:ive .. �dreBies of tIrO 

ulghbonl intenlted in poultry. Wrlte neareatofftce. 
CYPHERS INCUBATOR CO. ,  Buffalo. N. Y. 

BoIItoD, Chioago, Now Y OI'k. ltUIIII C1V Gr8u Pruollco. 

Mound City Dishwasher 
The Only Scientifically Constructed 

Dishwasher on the Market 
No More Drudge� D����:�llne;,,�.a�te dl.�!! 

Itlsss snd silverware. Can be 
used on gas. oi l . wood or coal 
sto\·e. Famill-' l'Iize wil l WllJo\h �O to ;10 assorted 'pie('es at olle time. 

There Is more .... �ll1 lar dt>lI Isnt1 for a cheap, ),ral'hl'sl and durs­
ble Dishwasher than :my article that can be Illen tifllled. Jo;,·t>ry Iad�;a���l��. h�ft7

n
��e';;

'U
:,
t
,�� 

women, are makinl{ Big !\)oney. 
SecUl't' the agenl'y l or this won� 
derful sel ler ill your terrI tory. 
Ag:ents wanted In all fHreiKU countrie... Send at once for 
testimonials, f u l l  particulars 
and prices. 

Mound City Dishwasher Co.. 368S Laclede Ave., St. Louis, Mo. 

WEll DRIL�I.G 
Machines 

Over 7 0  sizes a n d  styles. for drilling either deep or 
Shal low wells in any kind of 8011 or rock. M ounted 
on wheels or on Bi l ls. With engines or horae powe ... 
Strong, simple and d u rable. Any mechanic caD 
Operate them easily. Send for catalog. 

WILLIA;ll!� BROS., Ithaca, N. Y. 

������������������������� !I · !, I , I Just Published = 
� � = The Scientific = 
� American Boy � � 

By � 3 A. RUSSELL BOND = 
� 12mo. 320 Pages. 340 Illustrations. � 

I I I'ovpd, Aml'ri('un ('t'Il lP u t  ( ' 0  . . . . .  , . . •  
l'h('('ks, h u n k ,  Levpy B roR. & Co . . . . . . . . .  . 

� Pric::e $2.00 Postpaid � 
48.774 "5'C � 4S.M24 � IS a story of outdoor boy life. surlrlestinrl � ('ho('u latp amI COCOll , II . •  J. I>nmon . . . . . . . •  

Choc·olnt. ·  uno cocoa , Fruncis I I .  Lpggptt & 
Co . . . . .  " . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4S,!l l 9  . "5'C 66 6 � 
� a large number of diversions which ..... aside � 48, !l2:J 

4 � . 7SM 
4101, 80:1 
4 8 , 830 

Cigur8,  H a v u n a  Commt'rciul Co . . . . . . . . . . .  . 
Cig-a l's.  I I . T. O fl' tt' rd inger , . . . . . . . . . . . . .  . 
Ciga rR, H. S. Pit'l"cP Co. . . . . . . . . . . . . . • . . . .  
Clt' a n i n g  and lJolishing prt' IJU rnt iolls, I'''l'itz 

H('h ulz J u n .  A k tiellgt'sells(·h a f t . 48,770,  4 R , 8 1 7 
Clt'u ll iug cOll lPound. J. 11'. \Yh i t m a n . . . . . . . .  4S, 8 1 2  
Clpuning. po1iHhing. n lHI p rpservi n g  prt'pu l'a -

tiOllS. I.'ritz �ehulz J u n .  A k tiengt'st'll-
"" huft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

(' locks. Spuuldin� & Co. . • . . • • . . . . . .  , . . .  . 
Coc k t n i l s .  K I I c)('hstudtpr . . . . . . . . • . . . . . . .  
Cotfpl', 1\I(�ypr Hrot ht'I'R Cotl'ee and Spice Co. 
Cofft'e, Hrownell & Field Co . • . • . . . • . . . . . . . •  
Coffel', l\le,Y<' r Brothers Coffpe and Spice C o . ,  

48,778 
4S, S06 
48, S 1 ! )  
48, n:12 
48,1177 

49,001 , 4!l,002 
Corsets, AlJra hllm & �traus . . . . . . . . . . . . . . .  41;. 97:1 
Cuuntt' l· shafts and Uppllrtennnces thereto, 

i\!ossbpt'g W rt'n('h Co. . . . . . • . • • • . . . • • •  48. 950 
Cnwhidt', oak tUl lned.  I� ulhn n n ,  Salz & C o . . 48,821 
C re n m  for the ('olll lllt'xioll  and wrinkle 

lotion. ArtpRlu ( ' J"t'Ulll Co.  . . . • • • • • • • . .  48,862 
(, u re of ho rsE' u i lmputs,  prepuratioD for the, 

Dyer Hl'mpdy Co.  . . . . . . . • . . • • • • • • • • •  
Bog h l a l l k (> h � ,  .J . .\ . D a v i s  . . . . . . . . • • • • • • •  
Dress shields, I .  B. I� lehlt' rt Rubber Co • • • •  
ElU(lll l(�n t a nd llwd i <.'i l l u l  I l l'(' l lUrution, T. E .  

48,922 
4s. nS4 
4�, !)n:� 

Carpenter . • . . . . . . . . . . .  , . . . . . . . . . . . . . . .  48,845 
Explosive Pl lgitH'S, internal combustion mo-

tors, gus und gusoleul' l'l lgillt'S, C. H .  A. 
Dissin�('r & Bro. . . .  , . . . . . . . . . . . . . . . . .  48, 020 

Eye, wash for t rea t m e n t  of a ffections of 
the,  \V . C. Lphlll a n u  . . . . . . . . . . . . • . . . .  48,860 

Flour. m i xed w i n ter and spring wheat, J. 
Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  48, 98� 

4S, H75 
48, 1192 

Flour, Wheat,  Acme l\J i l l i u g  Co. . . . • . • • • . •  
Flom', wheat, Bezel M i l l i n g  Co. . • . • . . . . • • .  
I,' loUI', wlI('a t ,  Pillshury - 'Vashlmrn Ii" lour 

Mills Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49,OO() 
1"10111', whpat. Th rt'pfnnt BroM. & ('0 . . . . . .  4D,oon 
Fuod for hirds lind fow ls, speds and prepa red 

m i x t u res of sl't'ds for, I<J. n. Durkee & 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48,985 

l,1'orgt's. hlo\\'(' l's, a n d  tWyt'r i rons, Pa Up 1'-
Ron, Got tfried & Hunter . . . . . . . . . . . . .  4R, n3R 

�" ruit pressps, Benis Ii" rnit Press Co . . . . . .  48, 926 
f.'ruits,  tl ril'd and evu porated, G riffin & �k('l-

ley Co. . . . . . . . . . . . . . . . . . . . . . .  48,9S7 to 4R, 98!l 
G n rters, A .  Stein & Co. . . . • . • • • . • . . . . . . .  4n. o o �  
( a n .  D r. C .  ROllVfl' l's Sp('('ia lty Co . . . . . . . .  48, � 1 6  
G loves a n d  m ittens, y e l low horse hide, 

"5'C from affording entertainment. will stimulate � 
in boys the creative spirit. In each instance � � 
complete practical instructions are given for � � building the various articles. � � fJI The needs of the boy camper are supplied by the direc- � � tions for making tramping outhts. sleeping bags and tents ; � � also such other shelters as tree houses. straw huts. log cabins � � and caves. � � fJI The winter diversions include instructions for making six � � kinds of skate sails and eight kinds of snow shoes and skis. � � hesides ice hoats. scooters. sledges. tohoggans and a peculiar � � Swedish contrivance called a •• rennwolf." � 

� fJI A�ong the more instructive subjects covered are survey- � II ing. wigwagging. heliographing and hridge building. in which � II six different kinds of hridges. including a simple cantilever � "5'C hridge. are descrihed. � t (j[ In addition to these. the book contains a large number ot It "5'C miscellaneous devices. such as scows. canoes. land yachts. � � windmills. water wheels and the like. A complete table of � � contents sent on request, � � MUNN &1 COMPANY � 
Routon and Germain Co. . . . . . • . . . . . . . .  48. D7D 

G rinding and polish i n g  h r>ads, Pattel'so n ,  
I G o t t fried & H u n ter . . . . . . . . . . . . . . . . . .  48, 9�7 

I I n i r. prl'Im rn t ion for t h t' rf'lJl ovnl of Ruppr-

� 
361 B d PUBLISHERS OF N Y 1 C· � 

� roa way " SCIENTIFIC AMERICA,N " ew orr. Ity � 
lIuous. l1. M. Cusic . . . . . . . . . . . . . . . . . .  48. 847 

..... -------------------� , H a i r  remedy, W. G. Geety . . . . . . . . . . . . .  48,924 ������������������������� 
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An U" tn date Cata logue of Cheml'cal Technology l Int  • • stra\\". Brigham Hopkins Co . . . . . . . .  48,976 
\," ..,- __ 

1I001('s. sharpening 8t0l1l "S. and sbarpening 

J UST R EADY 

lIT A ('1assijled Catalogue, of Books 1m Chemical Tech· 
��:::C: a�&'."'ATfj�:::-��il Talt"re

�:;:!.�� ����:. 
Cider, Dishllalion.. Fermtutation. LWuors. Preserving • 
V'inegar, lVine ; Brule, .Ceramir,s. GlassI;Porcelai'1J... Pottery: 
f�r:'te�re,���:-:!ffw{�� &'ts�bJ�i •. w�.eJ!'.!'t:itf�"� 
Vamf.shes · Paper Manufacture. li'ibrts ; PfT!umery; Soap and Candies L Sugar. starch ; Flour. Baking. Bread. Con ·  

fectionery ; lieneraL Rtference and Bec,,;pt Books. Gen· 

::.� g'l:e�tr:r' �=��� A;;::���, &:�l::��'o�:�1c 
Chem'£stry : Electro-Chemistry ; Addenda ; smt ]ree to any 
one in anll P2rt of the <.m·Ld who wiLl st"1Ul his addre ... 

H E N R Y  C A R E Y  B A I R D  & CO. 
Industrial Publisbers. Booksellers and Importers 

,81 0 Walnut St., Philadel p h ia, Pa . . U. S. A. 

THIS BOOK of over 200 pa�es 

(5 I,:! x 8) coll[:UUS complete 

working' plans of more practical 

systems than were e\'cr before 

condensed into the same space. 

The SImple tl me-sa," jug confusion .. 

prc,"entl llg ideas. w h ich hundreds 

of successful business and profes-

slOnal men ha\'e found practical 

by actual test, are here clearly 

\\'h t'el�, ruzor, ...... S\\'uty . . . . . • • • . • • . • . •  

IIosie l'�', (,harlps T'u;rlor & Co . • . . . •  4�. 914,  
I losiel'�· . ( ' .  �i IllOIl ' K �OI1S • • • • • • • • • • • • • • • • •  

I nks  . and wl' i t i l lg fluids of a l l  k inds, writ-
in�,  Ca 1't(, 1" 8  I nk  Co. • • • • . . • • . . • • • • . . • •  

IU8P(· t i l' idt' .  Jo�. .:\ 1 .  I�t·clt·s . . • • . . • • • • • • • • • •  

. TR ('kK,  Huff lIullUfu('tUl 'jUg' Co . . . . • • . • . • . . .  

Jewplry, eel'tail l nUIl1(lU, Phoenix Jewelry Co. 
Kn i t  h08it-' I·.'· U IH) undt ' l'wt'a l' ,  ll. & C .  llayer 
Knit uutiP I'weul', �01'thw('sterll I\.u i tting Co.  
Iiu ives and I'uzors, pocket, A .  Kastor & 

48 .808 
48,n15 
48,U41 
48,047 
48. 850 
-IS , !J-I ! )  
48.804 
4 X . ! l2H 
4 !J , 004 

Bros. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . •  48 , 928 
Lamps, IHnh' I' I IM ,  und  pUI'ts tb(>reof .  Fr. 

�tubgt ' l l  & ( '0  • • • • • . . • • • . • • . . • • • • • • • • • •  

Leatber. buffed. 1' .  HPll1y & Son . . . . . . . . .  . 
Leathl' I', calfskins,  u nd waxt>d l'a lfsklns, 

patent .  C. I Ipyl . . . . . . . . . . . . . . . . . . . . . 48 , 81 8 
Leather for the uppt'rs of shot's, Robet·t II. 

J;'oerderer • • • • . . . • . . . . . . . . . . . . . • . . • . • . .  

Leatlwr �oods, cPl'tuin ll:.lwpd, C .  F. Rnmpll 
& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  48,012 Lt>atlwr llo1 ishi l I�, ('}PU l I i l lg', H l ld  IH'psPI'ving 
prepu ratinus. Fritz �l'hulz Jun . .Akipl lge-
st' llschaf t  . 0 • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Leathpr. tU I l I lt'd. Lpa� & :\ [ ( . ,  iUy . • . . . • • • .  

Lillim( lnt ,  Van  Vle(>t -lIam :;tit'l<1 Drug Cn . . • •  

Macu l'ol l i ,  spllg-hl 'Ui .  VPl'lU ic t ' l l i .  ami llOl lll lt's ,  

48. 780 
�S. R2:l 
48, 904 

Ang!'r Hakin/( Co. . . . . . . . . . . . . . . . . . . . . .  4 8, 84 ;] 
lle-di c·ti l I U'p}U l m tioll of S l l l'supu l'i l la ,  G ( ' l'stie 

Medi('i I l l '  Co. . . . • . . . . . . . . . . .  , . . . . . . . . . .  48,02ii 
)Iedicnted hlu ('l;;: llP l' I'.\' hrandy, Yan  y ) ('(l t _  

�Iansfi{'ld Drug Co. . . . . . . . . . . . . . . . . . . .  48 ,S:J6 
lIedi<' i l i u l  nml ('lwwicul prppal'atioIls, Dr. D. 

Juyne & SOil . . • • . • . • . . . . . . . .  -IK So"ii) t o  4�, R57 
lI t 'd idl la l  IU ' I ' :U1 I'aUou,  l iqni ll ,  .Al lglo-.\uWl' i ­

(�a 1 1  l I (' ( } i ( 'u I Co. . • . • . . . • . . • • . . . . . .  , . . .  48,S-I4 
lIpdi < ' innl pl'l'purat iolls, ". . n. "' :1 1' 1 1 1 ' 1' & 

Co. . • . . . . . . . . . . . . . . . . . • • • . . . .  4�. �lll; to 48, 899 
lIpdh- i llC' 01' 1't:'IlH.'d�· for ( l i�t 'a8Ps of t il l' kid­

I lt'.n � l I l Id hladdt ' l', Vun Vlt 'et-lla llsfipld 
I ) rug l 'o . . . . . . . . . . . . . . • . . . . . .  , . . . . . . . . .  48,001 

lIpll i t' i I l t' , Pl'OII l· i t· tU I'Y ,  Dr.  I,:tl lupr & (' 0 . ,  
48, 7f10, 4S,7H2 to  48, 70G 

lIpdieinE". worm, Curt is and Brown lluIlUfuc4 

Produces a powerfu l ,  white, s t e ady l i ght, bri ghter 
than e lectric i ty 01' acety l e n e .  cheaper than k e rosene 
aDd absolutely safe. 

Makes and b u r n s  its own gas at a cost of 2c p e r  w e e k ,  No Grease . No Smoke.  No D irt. N o  Odor 
Over 100 di :fferent s t y l e s-every l a m p  warranted. 

a.ent. Wented. Write for caWoc. THB OBST LIUHT CO.. 87K • • tb S ••• c: ...... Oblo. 

" " ST A N D A R D  • •  

Two=Speed Automatic Coaster Brake Hub 
Makes wl'eeling a delight. eliminates the drudgery. Do nOt wa.te mone, 
on experiments when you can buy a perfect attacbment all in one b ub. Our lIttle booklet tells all about It and is mailed free. Write to-day. 

THE STA N D A R D  C O M PA N Y Torriugtou, Conn. 

Sheet Metal 
Pattern Draftsmen 

�����,Eln:�ll�ir�b�
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r
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cCI�ii aE�;i��e:)rl�t;: 
de�iring  tn fit themseh'C'S for ht'tt t'r Ilayh g pOSitions shoultl send for 200-page handbook I lIeath'lt. Yent llatiliJE' :u1l1 ]:JlumbhIJr, Architecture. MeehuuJcai Draw­
lnK', Strut·turni nrnftlrl�. '1'elephoJlY, TextlleN, e t c .  

American School of Correspondence, Chicago, III. 

LET U S  B E  YO U R- FACTO RY 
W R I T E  F O R  E S T I MATE O N  A N Y  ARTi C L E  

Y O U  W A N T  M AN U FA C T U R E D  

STA M P I N G S ,  M O DELS,  E X PER .  WORK W R ITE fOR fREE BOO K L ET 
T H E  C LO B E  M A CH I N E '" S TA M P I N C  C O .  

9 7 0  H 'l m l lton S t . ,  C l eve l a n d ,  O .  

A R T E S I A N  

described and illustrated i n  every 

detail.  For months the experts 

of I. The Busi ness M a n ' s  M aga-

THIS BOOK 
FREE TO 
SUBSCRIBERS 

tU l' lug {'o. . . . • • . . • • . • • • • . • • • . . . • • . . . . . •  48, 0 1 8  (E��!!r,..� 
lIt'dh·i llt·�, ('PI·tu i n  P l'OIll' iptary ,  Dr. I\' i lmt:'l' · WIit.\:i&II':I"'� Corliss Engines Brewers 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48, 780 aDd liotileJ!SY Macbinerv. THE ' VlT,TER 
lInk ,  ('ondf.' l lsed, Ht, Cba l'lps ('ondpnsing Co . 4S. n-l2 • MFG. co . . 899 Clinton St •• Milwaukee, Wis. 

Wells. Oil and Gas Wells dril led 
by contract to any deptb from 00 
to 3000 feet . We also mqnufac­
ture and furnisll every th inf,t re­
Qulred to dri l l  and complete 
sume. Portable HOl'se Power 
amI Mounted �team Dri l l ing 
Macbines for 100 to 1200 feet. 
Write us stating exactly what 
is reqU Ired and send for illus­
trated cataloaue. Address 

AND � U P P L Y  CO. 
Y ORK. V.  S. A. 

zine " ha\'e been gathering the 
llolasse-N, I�'a st(>rll Rpfining ('0 • . . •  0 . . . . . .  48,050 
Nets. s i lk hllh·, A. I I .  Woolley & Co . . . . . . .  4R.070 

information contained in this book. Oil ,  ('astor. Hakpl' Castor Oil ('0 . . . . . . . . . . .  48,1)44 
They have inspected the systems of the most profressive manufac-

Oils, petroleum burning, Gulf R(lfi4�
:
9��'� 48 ,786 

turers, wholesalers. mail order houses, professional men. and Oils. pC'trolf'um ItlhriC'ating, Gulf Rt'tinillg 
,ubhc service corporations ; they hue cl ipped the best system 

Co. . • • • . • . • . • • . • • . • • • . . • . • . . . . . . . . . . • • .  48, 787 

ankles in busi ness periodicals. From this  vast store of brains g:;�::;;:;;��, I��t��
l
:l

e-l
�o�d t'�� . : : : : : : : : : : : : :  1�:bRA 

they have selected those systems pro,'ed best by test ; these they ��i:;:!ie-�i�, (����i C: ·  i/. · iil;�;PP . &; .  ��;l � : : :  1�:�r:{ 
have boiled down that you may have. ready for instant use. the Paint, liquid. Natural Liquid Paint Co . . . . . .  48,802 
llimple systems that  wil l  make your every effort more productive Paints, vnrnish(lEi. colors. fllle-rs, surfacers, 

MODELS &; E X P E R I M E N T A L  W O R K .  T H E  E U R E K A  C LI P  Inventions developed. Special Machinery. 
E. V. BAILLARD, 24 Frankfort Street. N ew York. The most useful article eVAr invented 

RUBBER Expert Manufacturers Fme Jobbing Work 
PARKER. STEARNS a: SUTTON. 228-229 Soutb St • •  New York 

���:,h�!t�ci¥�s:iuJ��::��::�!�s�ol�S��: 
ance Companies and business men gen­
erally. Book marker and pape r cli p. 
Does not mutilate the paper. Can be used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksel lers. stat ioners 
and notion dealers. or bv mall 011 receipt 
of price. Sample card. b:r mall. free. Man· 

-that will economize your time. 
stnins ,  and ('name Is, Thomson 'Vood Fiu­
isbing Co. . . . . . . . . . . . . . . . . . • • . .  48.8:33. 

Papet holders and cutters, roll, Champion 
Paper Cutt�r Co. . . . . • . . . . . . . . .  48.947, 

EX PERIMENTA L WORK Scientifically 
and accurately executed. Models and sma1 1 maChinery 48, 834 J;;,��'l}�ge m�����E & VOLKM ER. 61 �·ulton Street. 

48,948 

�i'!.ct��.� I1bx �y.ni\'����';,1d�'ti�ey' 
GOVERNMENT POSITIONS We will  give you a copy of the book with your 

subscription to 

PHPPI' hnldt1rs and cutters, roll, King .Manu­
facturing Co. • . • • . . • •  ' . '  • • •  • • .  . . . • . . . 48,957 

PapPI' holders and cutters, roll ,  UnitNI 
Stat .. s Paper Cutter Co . • • . . . . .  48 . 964 . 48 ,965 D RYI NG  MAC H I N ES .  S. E. WORRELL 

Hannibal. Mo. 

The Busm' ess M t M pm. for the �ure and alleviation nf dispases an s agazine lind disord�rs of tbe Uver. " an Vleet· 
�[lIn.lield Drug Co. . . . . . . . . . . . . . . . . . .  . 

WORKING and PATENT D R A W IN GS. 

48 .968 G. M. MA Y E R. M.E.. 1131 Monadnock BI •• Chicago. Ill. 
AND 

The Book-Keeper 
The magazine that contains 

pm.. �[ II)· IIpple. ;r. Q. Phi llips . . . . . . . . .  . 

Plows. ! ish'rs, cultivatC lrs, nnd ha rrows, 
lIol'l'isun lIanufactnrlng Co. • . • • . • . • •  0 .  

Pr(>paration for the treatment of certain 
named dis<'asf's. E.  E. Sutberland Medi-

48,939 

cine Co. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . •  48 , 951 

more practical business ideas than pr(lS��·I
(�sJ(lJ.am:p�jf��!I:' ���

te
f:;llt�

nd
R.

ma
C� 

any other ma£azine in the world. 'YilUams & ('0. . • • • . . • • • . • • . • • • . . • • • • •  48,900 
� T H ' S C H W E R D T L E  S TA M P  C O  �. S � E E L  S T A M D ')  L E T T E " S  & F I G U R E S 

, B R I D G E. P O R T C O N N  
B I I  O P P O RT U N IT IES  

Every issue i s  filled witb money- ���l:�iE"!I fo�I
�!���ail; · l;�.:n-�d 'dis�����: ' B���:� 

48, 916 
making-money·saving-ideas for Mfg. Co. . . . . . . . . . . . . . . . • . . . . . •  48.909. 48.91 0 0 S e,'ery busllless man. Its con- RpnH'd.,· , ('0 1'11 ,  Fowler lJediciu(l Co. • • • • . • .  48, 954 M D E L  r�:�o�����s�:�;������:n�����:��: 
tributors are successful business 

Re-m
j.

d�
r f�i�i

a
���

i
�. �.

l
�� .l������� .� �

s
.
(l
.
a
.
s
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s: . �: 48, 963 
ing on aluminum. U. S. Novelty Co • • Llly Dale, N. Y. 

In making Concrete Products Miracle 
BIOCk"

l:
sewer Tile. Brick and Sidewalk 

TIle. nformation free. Cataiog A L 
MIRACLE PR ESSED STO� E CO. 

.lIlnneopoU", Minn. 

men who tell you of the methods Remed,r for ("prtain  uumed diseast's, e apu-
that have helped to make them Rem���? ���

m
!;��a��' l;�m'e-'d' 

0 �ii������: • V�� 
successful. For more than seven· Vlp(>t-llansfipld Drug' Co. • • . • . . . . • • • . • •  

teen years it has helped to create Rem('d�' for ('h it-kpn l'IlOlpI'U , roup and lim-
::::� Exper imental & Model Work 

Cir. & advice free. Wm. Gardam & Son.'5-51 Rose St.N.Y 

I\l� PLATES-STEEL STAMPS 1 \  'EMPlOYEE GHECKS,KEY TAGS &BADGES,· 
J . RO B BI N S M FG . Co . 5 8  KNE E LAN D ST. 

a h igher standard in business me- R('W����
e
f�� �:01�hS

Cr
�
l
l�

e 
a·ii.:n-�I;ts· · �f' ' ih� 48, 917 

thods, more economical ways of throat antI lungs. Van VI('(lt-llansfie-ld 
doing your every-day work. Re-m��(��

g ic�: '(i i's�l�'S��" �f' . �:�.iJ�,;;,' . 

G(�;s'ti� 48,
002 

Regular departments in "
The Business Man's  Magazine"- lIe-dicinE" ('0. • • • • • . • • . • . . . . . • . . . • . . . • .  48 , 852 

each one edited by a specialisr-in addition to the special articles RC'wed�' for the curt' of rheumathml ,  Va n  

which describe t h e  systems used b y  t h e  leaders i n  every line- Rem!J�
t-

�����rct
l
:l'y�

r
D�. k�ime� ' & '  ( :0'. : " 48,967 

4 R . 801 
48, !J05 
48, 00:1 
48. 960 

are departments devoted to Advertising- Salesmanship-Account- RnlvC' ,  Aid-Ant Rpmpdy ('0. . • • . • •  

4
.�

, ��:. �� 
jng-Business Systems-Shorthand-B u siness Law-Factory O r- RalvE". pilp, Van VI£-'et-llansfield Drug Co . • .  

zanization. The entire field of busi ness is covered-not a Salves, ",Vi-da-me Company . . • • • • . • . • . . . . • 

department is ne£lected-there is not a man in business who s
cre

pat�::��
'
� G���frl�c;

e
& H������ .��

I
.
d
.
e
.
r
.
s
: 4R. 9!l6 

ca n not gain many ideas of value in his own business from a Seeds. Albert Dickinson Co. • • . . • • • • . . . . . . . .  48 , 831 

year' s issues. 
Shov£-'ls, spnd(lM.  and scoops, ,\Vyoming 

Sbov�I Works . • . . . . . . . . . . . . . • . . . . . . . .  48, 962 
Take tbis ad. to your newsdealer, or send us Sl.00 for a Silk piece goods. Xa Knu Trading Corpora· 

yea r ' s  subscription to • •  The Business Man's Magazine," men- Sizi t��
O
�tl'�l;gih:l;li�g' 'c'o-n;p��'n'd, '  'p�py�h��i�ri 4!J

, 003 

lion this paper. and we will give you a copy of the book ' Tabloid Co. . • . • . • . . . . • • • . . • . . . . . • • • • . . • . • . . .  , . 48,81 1  
Systems. " 

Add 60 cents for Foreign Postage. 

The Book-Keeper Publishing Co •• Ltd. 
24 W. Fort Street, Detroit, Mic:h. • :wI U D m·�lJ' 

. . ' 

POSit�!��:o�s rl��p�n�o���ddina 
_ They Make Bad Roads G ood 

Send tor Booklet " S " 

WEED CHAIN TIRE GRIP COMPANY 
28 Mooro St •• New YOI'k City 

801dt'l·s, newspaPE"r DlPtuls, and Babbitt 
metals. llecbanical Mptal lltg. Co. . . . .  48.931 

Stove poilsb. �'ritz Scbult ;run. Aktiellges .. \l· 
scbaft . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  48.781 

Stovps, fnrnacps, and ranges, Favoritp :-;tovp 
& Range Co. . . . . . • . . . . . • . . . . . .  48. 952. 48 ,953 

Stoves. ranges, furnac(ls, and parts thereof, 
48.940 
48.986 
4R.814 
48.805 

Scranton Stove Works . . . . . . . . . . . . . . . •  

Spices and mustard. E. R. Durk�e & Co . . .  
Spurs, hits, and stirrups, A .  Buermanll . . . •  

Surgical belts and bandagps. Sharp & Smitb 
Suspeonders and bra('(>s, m(ln's ,  Harris Sus-

pender Co. . . . . . . . . . . . . . . . . . . . . . . . . • . . .  48.991 
Syrups, flavorings, toniC's. and £-'xtra('ts for 

nOll- intoxicating beverag(ls, BOVl' i l ,  Lim-
Ited . • . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  

Tpa, Acker. lIerra\ l  & Condit Co . . . . . . . . . .  . 

Tohacco. smoking and chewing, J. A. Clark 
Tonic, J .  J. McCrohan . • . • . • • .  , . • . • • • • • • .  

ToniC', mult ,  lIcAvoy Brewing Co • • • • • • • • • •  

Trunks, .T. �'. Parkhurst & SOil Co • . . • • . . • •  

Typpwriting machines and parts therefor. 

4R. 007 
48.974 
48.776 
48. 859 
48.931) 
48,955 

Oliver Typewriter  Co. . . . . . . . . . . . . . . . •  48.960 
Va('uulIl tUm-N, X-ray t nlw�, and parts V8u U S E  G R I ND STON E S P tbmof. c. II. P. lIu\lpr . . . . . . . . . . . . . 48,9a� 
'Y:I �OIl� . .Anlln I'll 'Yngon Co. . • . . • • • • • • • • . •  48, 906 
'Yato1hin� p1't�pn l'n tion in n dr�' or puwdt'l'pd (f so we can SUPPlY yon. All S I1.e� 

m O Il D r e d  and U Il IJ l O li li t e d .  alwavs 
kept i n  stOCk. R�member, we make' a 
specialtyof belecLiDIl stones for all spe­
Cial purposes. Send for catalogue " 1 " 
The CLEVELAND STONE CO. 

2d Floor. Wi lsh ire. C leveland. O. 

f",.Ill. W. �1. W !llhuns . . . . . . . . . . . . . . . .  48.813 
'Yat ('h mainsprings, .A nlPl'iC'u 1 l  'Yaltham 

Watch ( '0 .  • • . . . . . • . . . . . . . . . . • • . . • • • • • •  48. 775 
'Vatpl', nuturul .  ,Yo H, l l a Uhews . , . . . . . . . .  4�,�5S 
'Yht'f>lhul'l'oW wh(�t ' ls. ]\. i lh( )\U'lle uml ,Ju('ohs 

48, 956 
48.81 ;' 
48. 822 
-IS. 825 
4� . R2(; 
48. 827 
·IS. S:17 
48 . 8�2 
48. 84IJ 
48.854 
48. 861 
48, 864 

lIannfu('tll ri l H! ( '0. • . . . . . •  , • • . . • • . . • •  0 .  
WIliNkr, or. CU l't l lm . . . . . . . • . • . . . • . . . • . • • •  

'YhisIQ·. l l .  Lan�p . . , . .  , . . . . . . . . . . . . . • . . . •  

'Yhisk�' ,  Loph Bloom & {'o, . . . •  0 • • • • •  ' • • • • • •  

'Yh�sk�', l (pl i l l i  & ]<;ukh l  . . . . . . . . . • . . . . . . • .  

'Yhiskr.  P . •  T .  Bowl in  Liqnor ('0 . . . . . • • • • .  

"·hisk,\" .  Ya l l  Ylt , (' t - l lan�tl{'ld Drug Co . . . . . .  . 

"?h i�k�' ,  'Yoohwl' & ( ' 0 ,  . , • • • • • •  4M. S-In t o  
"·h l �IQ· , I h'py fnHto1, 'Yt ' i l  & C u .  • . • •  4�.�4S, 
'Yhf�k,\' ,  H 01H'k  & I H t ' tp I' ( ' 0  . . • • • . . . • . . . • • •  

"'hisky, �tra tl8  Hl'othf>l's ( '0.  • • . • • . • • • • • • • 

'Vhlsk�· . �t : l l' Disti llt 'rr ( '0  . • • . . • • • • • • . • . .  o .  

WickFC, wphs, and wehhin�s, Flet('her lIunu-
fuctnring ( ' 0 .  • • • • • . . . . . . • • • • • • • • • • • • • • 

Wines. Rosenblatt Co. . . . . . . . . . . . . . . . . . . . . . 

PRINTS. 
"Every Onp to The-lr Own Taste, " for flour, 

Piqua �'Iour Co. . . . . . • . . . . . . . . . • . . . . . .  

48,777 / 
48.961 

1 , 561 

A print(>d copy of the spt1cificatton amI drawing 
of any patent in  the foregoing list, or an)' pat(>llt 
in  print issued since 1 863, will be furnished trom 
this office for 10 cents, providpd the name and 
number or the pa tpnt d(ls ired and the date bt' 
g'iven. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtainpd by the in­
VPlltOrs for  llllV of the inventions nam(ld in the to:-2-
going list.  'For tt'rms and further particulars 
address lIunn & Co.. 361 Broadwa,'. New York. 

C E M E N T  BOOKS. How to Vile Portland Cement, 5Oc . ;  Cement 
Sidewalk Construction� 5Oc . ;  Rt'inforcpd Concrete Construct ion, $2. 50 j 
Monier Ceme n t  and Steel Construction, We , ;  Hollow Concrete Block 
Building Construction, 50c. Postlmid on receipt of price. Atldress 

CEliENT A N D  EN GDIEERING �EWS, Chicago. Ill. 

NOV E LTIES & PATE "TED ARTICLES 
M'NUFACTURED  B Y  CONTRACT PUNCHING D IES,  SPECIAL MACHINfRY. 

E . K O N I G S LOW STAMP ING & l 00 1_ WORKS, CLEVE  L A ND ,  O. 

iii �!fi!��!IO�POI?e�!�!�i�g: 
250. Parlor Tricks Catalogue. free. 
MARTINKA & CO • • Mfrs •• 493 Sixth Ave •• New 'lork. 

MASON'S NEW PAT. W H I P  HO ISTS 
save 8%Pense and liabi lity incident to Elevators. 

Adopted by principal .torehouEes in New York & Bostou 
Manfd. hy VOLNEY W. MA SON & CO., Inc. 

Providence, U. I.,  U. t!lI. A. 

Ie I B g ra P h Y ��:.����ic��he�,,;,��;r:� 
.2 up. OMNIGRAPJ[ 
CO., Dept. 52. 89 Cort· 
landt'St., New York • 

I N Y (" TO R S We manufacture M ETAL SPE-
CI.ALTIES Of all kinds. to order; 

��g�!:a�!i:p��t;��west prtc-
model for low estimate and best expert advlceF R E E 

TilE EAGLE TOOL CO .• Dept. A, ('ln�lnnatJ, o. 

SEND FOR CATAi:"oGU£ · · · · B OSTON, M AS S .  

AUTO STORAGE BATT ERI E S 
A L L  KI N DS 

T H E  Wi l l A R D  STORAG E BATTE�Y CO C L E V H A N D  U 

MAC H I N E RY A N D  SPECIA L PARTS BUILT ON CONTRA VT new devices develo�ed ; successful experimentai work 
��:e :tr'';.���k.�����d labor; good facll1t!es ; good 

J. R. ENGELM AN M FG. CO. 74 Hudson St. near Penn. Depot. Jersey City 

LEARN WATCHMAKING 
We teach it thoronghly In as many months as it f!lrmerly took years. Does away with tedious apprer,­hcesblp. Money earned while studying. Positions se­cured. Easy terms. Send for catalog ST. LOUIS WATCHMAKING sClIoiH" lit. Lew .. MOo 

·· fOLLOW THE fLAG " 
There is nothing mort: assuring to the travel er 

than his knowledge of the fact that he is travei ­
ing on a firm roadbed upon which is laid the 

heaviest of steel rail s ,  made true in all their curves , and that the train 
which carries him is of the highest standard of excellence known to rail ­
roads and is being guided to its destination by experienced minds.  These 
are the conditions which become apparent to the frequent traveler on the 
\Vabal'h Line and which have made that line j ustly famo11s.  

The aggressive management ,  at al l 9mes alert to the needs of the 
public ,  carry passengers in through cars between 

ST. LOUIS a n d  CHICAGO 

Kansas City, Omaha. Toledo, Detroit. Niaga.ra Fa.lls. Buffalo. 
New York. Bosto n .  St. Pa.ul and Minneapolis 

AND BETWEEN 

Chicago and Pittsburg, Buffalo. New York and Boston 

C. S. CHA::-1E, G.  P. & T. A. , St. Louis, Mo. 
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Jew lork Belting and 
Packing Co. 

LIMITED 

Manufacturers of H igh Grade 

Rubber Belti ng 
Diaphragms, Dredging Sleeves, 
Emery W heels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc. , Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write for catalogue. 
91-93 Chambers St� , New York 

C H A RTE R 
.... 41, G asoline, Gas, Kerosene. . 

Machin ists! 
Tool Makers! 
Pattern Makers ! 

E lectric ians!  

D raughtsmen !  

Everybody!  

Scientific American 

F R E E !  
A New . !'cientillc, yet Simple Device 

for Taking Measure­
ments I s  the 
Wiet-Goethe 
Combination 
Gauge 

A T O O  L C H E S T VE�f4. T»<i,�IET 
. WERE 'I< OU EVER, when caHed upon to perform some mechanical 

work, confronted by almost unsurmountable difficulties because you did not 
have the rigb t  kind of tool to t ake measurements ? . 

The W. Ii. Combination Gauge �omblne • .  an O u tMide Caliper. an In side 
Ca liper. a Divider, a �traight Edge, an A·n g l e  Edge . ..  D epth G o.uKe, a Try ISQuare, a Vente .. Square, all AUKle Pro"rl°actor, a Center 

G au g e  a n d  many others t o o  numerous t o  ment ion. 
Takes 8 1 1  measurements within its Bcope, accur­

ately and quickly. 
Made of s uperior steel by expert mecba�ics, 

no time or ex pense being spared to Insure ab­
solute accuracy. '.rhe mechaniC and practical 

man will flnd use for it under all ' circum­
stances. Comes enclosed in a neat leather .. 
ette cuse with metal tri m m ing'S 80 a� to be 
collveniently carried in the pocket. Here i s s,  

SPEC IAL OFFER 
R E A D  I T  

W e  Want to Increase the Subscription List to our Monthly Joumal 
M 0 D E R N M AC H I N E RY The foundation o f  Civi l i zati on rests o n  Inventions of new machinery. '1'0 keep abreast 

of mechanical progress should be the aim of every intellbwnt man. Our PJIblication 
kep�sJ" ;u informed. and It Is written so all can understand it, and the best Illustrated of its class. lUODERN IUA CHI NER Y 

C08T� 8 1 .00 A Y "; A R .  We want to get you started reading this .paper r9llularl), and therefore make you t h i s  oll'er. Send us 
your subscril!tion at once, encJo,in" $1 .(10, aml w e  w i l l  m ai l y ou llJ O Dl! .R N  I\I A {� H I N ER Y  every month for (hi e Y eo r  anti a 

A T I O N GA IJGE FREE at once. If not just as represented, send the gauge right back and we will refund your money. D on't 
pr(lPosltli(lll ; �rite today. Remember. your dollar back tomorrow If "Issatislled. 

M odern M ae 'l i n e ry P u bl i s h i n g  Com pany, Su ite 9 1 5B Secu rity B u i l d i n g, C h icago ----

Comp lete 
Only ' $ 1 5 . JUST SEND ME ONE DOLLAR 

and I will ship C. O. D. to any railroad station In the U. S. 
this fine WilIard Steel Range Anyone can say they have 
the best range in the world. but 1 will furnish tbe evidence 
and leave the verdict to you. After you · examine this range, if you are satisfied in every way. pay Agent $lUlO and freight. 
and you become the popsessor of the best range in the world 
for the money. The range hW! six S-inch lids; IS-inch oven ; 
I5-gallon reservoir; large warming closet ; ,top cooking ser· 
vice 3Ox34 ·ins. G uaranteed to reach you in perfect order. 
Shippin� weight, .400 lbs. Thousands in use and every one of 
them giving satisfaction. Write for full description and 
testimonials. 

W M .  G. WILLARD 
No. 12 WILLARD IlUILDING 311Hl2O CHESTN UT STREET ST. LOUIS, MO 

B R ISTOL'S 
R ECOR D I N G  I N ST R U M E NTS. 

Pressure GaUlZes, Vacuum Gauges. Volt­
meters, Amperemeters, Wattmeters, and 
!I'bermometerfl, make continuous records Day aoo Night. WII!,nay for themselves. 
:eri'i.7;n

l��';!'�l'rJat ��='J:,.e�i�� 
Ian'B aoo Specimen Chart. 
The Bristol ComuaD)" Waterburv. CODD. 

ST. LOUIS EXPOSITION. 

, Stationarie., Portable., HOlsters. pump_

'

, 
ers. Sawlnjl and Boat Outllts, Combined 
With Dynamos. 

.,. ;:; Se;nd for Oatalogue. 
State Po�er Needs. ����������������;;����������������������� 

CHART� R ' GAS ENGINE CO;; Box 1 4B. STERLING. ILL. 

Scalos A U  varieti es at loWeS( pnces. Best ..ltallroad 
Track and Wal<on Or StoCk Scales made. 
Also 1000 useful artIcles. InCluding Safe •• 
Sewmg liacbines, Bicycles, Touls .  etc. �ave 

Money_ Lists �'ree CareAGO SCAI.I< cn •• (,hic&I<o. I l l .  
Send for my. 

W h at I s  O a u s ' T I  p - To p  � 
1.'0 I-ROVE tha� Daus' " Tip_Top" 18 
�hoobe:� Ai! 8:�el;e:'��:t��ra:fL�4 
eoplell �m typewritten original, we wlll 

�fthC:':tld��t-:' :: ci�) 
��:: �1�;0 Ie .. $5 
trade dloeouut of Net 
88% per ceut, or 

TJae'elid. B., Daus Dapticator Co., Daas Bldg. 11lJobn at., New York 

�CI-U-D£ -- " AS-BESTOS 
D I R ECT F R O M  M I  NES 

P R E PA R E D  R . H. M A RTIN,  
AS BESTOS FI BR E O FF ICE , ST. PAU L  BU ILO ING 
f o r  M a n ufact l ' rarS u s e  220 B'way , N ew York.  

P E R FECT · P U M p · POW E R  
Is attained only In the 
TABER ROTARY PUMPS 

They are mechanical, 
s imple and durab le. W i l l  
pump b ot or col d lIuld, 
t hin or thick. ltequires 

no skIlled mechanic Most 
r.?t':��ba��:::�1��8t. �!��ar�� 
i ron, bteel or bl'OI lze.  ("an be 
(Jrivp.n by belt, motor or eD-

f�BE
aat�tb:p'n�O . . L3;ueJ�\i':ts��:��#!fo�r!'v�eU. S. A 

H4Usch �Lomb 
Microscopes 

This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instrumenis for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

8ausch & Lomb Optical Co. 
M il N U FACTU R E R 8  

ROCH ESTER,  N .  Y .  
NEW YORK C H I CAGO BOSTO N 
SAN """NCI8CO .. RAN K F'ORT A-M GERMANY 

Perbaps You Want To Know 
something a b o  u t a particular 
'1'001, or Tools.  This 950 page. 
cloth·bonnd Tool Catalollue 
No. 22 tells you all you need· 
to know about ·everT tool made 

. with l11ustrations · of ·.each._ .It 
wl!1 be sent ·to :your a!ld1'ess.post· 
paId· for $1.00 which you will I<et 
back from the IIrst ·'10.00

�
ur-��:�� rg�::'t.'e from us. .· rite 

MONTOOMERY &" CO. 
1 05 Fulton St. , N. Y; City 

L U F K I N  
T APES AND RULES 

ARE THE BEST. ' 
For oale everywhere. Send tor 

Catalog No. 16-
L V F K I N  R V L E  C O. 

Sag i naw. M ich.;  U. S. A. '  . New' York and London. 

J ESSO P'S S T E E LTHBEEvgy 
F O R  T O O L S ,  S AW S  E TC 

W� J E S SOP & S O N S  t:� 91 J O H N  ST N E VI  Y O R K  

OIds Oas BoliDes 'and AmerIcan 
Suction oas Producers are built in 
the same plant-engines 2 to 1 ,600 h. p. 
-producers 4 to 2,000 h. p. 

We know each complete plant (pro­
ducer and engine ) will nm · right. before 

it leaves the factory, perfectly adapted 
to the coals you will use-operating 

costs are 1-3  to 1-5 of steam, 1-2 of 

gasoline-adapted to all kinds of work. 

Send for detailed information applied 
to your requirements. 

Ol.DS GASOLINE 
ENGINE WORKS 
961 ChestDut St. 
Lansing, rucb. 

AMERICAN SUCTION 
GAS PRODUCER CO. 

961 C h e s t n u t  S t. 
La D s i n g ,  n l c h. 

S TEA M · USERS 

�ainJJow . Packing 
The original · and , only genuine 

red sheet packing. 
The only effective and most 

econonuciU flange ' packing ' iIi eX­
istence. 

Can' t blow Rrunbow out. 
For steam, air, hot or cold 

water, acid and ammonia joints. 
Beware of imitations; · 
Look for the trade . mark--the 

word Rainbow · in a diamond in 
black, three row s of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER MFO. CO. 
1 6  Warren St., New York 

Opaque Projector A Mamc Lanteru for showIDg Engrav­I�gs, Pitnta, Cu� Illustrations m Books, MOdels .and Specimens on the Screen w1&hout 
·fure;�r::af�ro�ti�:1!!.�fr�Kt!.�hted and 

William .. Browu & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 

. For Direct ConDPction 

SUN 1nC:::'�rnc:'t . LAMP 7tb· Year ' of ·Sacc:ess� 
.. fal to &he eye •• . Bea'- for home. hall. ohareb, budDell. Makes Its · owa 0 ... 

(loDforma to tlUluranoe underwriteraO rule •• Branch lIuppl,. cJepohI lD all larger oldu. Wnw tor oataldg. liibetalcommlaalon. Agent •• rlie. 
SUD Vapor Light Co • . BOlt. 939 • CANTON, OHIO. 

LlaeD� ,Uhe Cu:opbell patent. 

1().I2. Frank Street 

ROCHESTER.. N • .  Y. 

Deafness Cured at Homep' 
Don ' t  waste your time and money in experiments. My method. c�res deafness 

and all head noises to stay cured. Absolute and positive proofs sent all applica- . � . 
tion. No pain , no loss o f,time. The �ethOd is my own and cannot be obtained 
elsewhere, i t  has been tried and found true; it curel. I , Write today for my hook. ·"Deatness its Cause aIl4 CUre." PlU!Q. Addl'6llS 
BUr DUFFORD POWELL, M.D. 706Bllflir Bldg •• p"",.",. II'· 

ROAD -BU I LD I N G  M A C H I N E R Y 
, A N D  C O N TR ACTO R S  S U P P L I E S . 

A C M E  R O A D  M A C H Y C O., F R A N K F O R T. N . V,  U. S.A.  

FREE . 8  
TBj� va)u abJe boolr: otter,

' 8� uDo_aal O�POr$V­. Dlty fo r m en without capital to become- jude-
pendent for Hie. 

' 

It tel la bow I bave belped b undredll::!l' InOl!P!'ri· 
enctlld I I I t' n  to I m mediate and 'per�ll& 8uece,S . It te 1 1 .  how you r:an l,arn \'be' Beal 'E.tate.  

��l�:u::�er��, !��e':f:b::t�i&:::rr:,�:; 
with your 'Prelen' Gee_patton. 

It tells how we 8ppollll weD our S P EC IAL  RIP�$UUIIIf.J • ....... " ... pb ' ;1Ir ... -jil ..... nt. 
honorabl. bu_In ••• of ,our own, 

co-operate with .nd ••• I.t you 
to .... 0 • , ...... .... d' , ....... . 

II yoa 8re &";'eol, ,,;'bitlon. 
and willing to work • .  write me, lit 

once. JOlt .�.,: .. SBND FREE 
BOOx.. .. Addn .. 

EDWIN It. MARDEN, PRES'T 

ATHENAEU M BLD.G.' .  CHI�AGO 

T O O L S 
FO R · M EC H A N I.CS. � Send for Free Catalogue N o .  1 6  B. � 

The L. S. Starrett Co. ,  Athol, Mass.,  U. S. A. 

The Way to Get Out of a Hole 
Is Not to Get into It 

In measurlng wilh thiS �· ' . . . . 
Combination Triole· 
beam Roller GaUlle yon 
can't make a mistake. 
A (,,ooilvenience. a labor- ' 

r:;:.r �� �\����:���� 'tiJl���st=.u�:,�j,.� 
GOODELL-PRATT CO M PANY G reenfield. Mass. 

Presses for 
Sub=Press Work. 

Five sizes. Sub.Presses and 
Tools to order. 

pr Se;nd fO'l' Oatalogue. 
BLAKE & JOHNSON, 

P. O. Box 1 0 5 4.  WATERBURY, CONN.  

THE LIGHT MOUNTAIN 
AND nlNINO TRANSIT 
Graduations on sterlin� silver, 5 5-8 inches dlHmeter, two double opposite verniers, readtn� to minutes. �e;.�s;ora� cl�;r ifi�Id� i�obfl.�c�1 t:d e����� at either end. Clamps and ta�ot &0 telescope 
axis. Compass needle 3 1-2 tnches loor. Varia�iOD rocPoU��� t;Jri;::��4

.
wlth broad 8anges. WeigM 

TIlE HANNA MFG. CO., TlOf, N. Y .. U. S. "-8se Hlver Street 

ORIGIN AL BARNES 

P;��ve Upright Drills 
10 t o  3o.meh Swiug 

Send. lor Dtill catalogue. 
W. F. " JNO.  BARNES CO. 

(Established 1872) 
1999 Ruby St .• ROckfo rd . I I I .  

r9D1UWI (iIfoOESLYt\ot I.!Ir�UMPSam����� 
16 to .1 South (Jllnt.... Street. 




