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LIFE IS LONGER UNDER MODERN CONDITIONS 
At a recent session of the International Congress of 

Actuaries, held in this city, the comforting fact was 
brought out that the improved conditions of modern 
life, as shown by statistics of the insurance companies 
extending over half a century, have resulted in a de: 
cided increase of the length of life of the average in
dividual. The actuaries are men of the very highest 
professional ability and their conclusions are based, 
not upon limited observation, as is so often the case 
where important deductions are drawn from statistics, 
hut upon a vast accumulation of insurance data and 
upon a careful analysis of the census. Hence their 
conclusions may be accepted as perfectly reliable and 
accurate. Mr. C. L. Landre, of Amsterdam, in speak
ing of the results obtained in his country, stated that 
it was remarkable how very constantly the insurance 
statistics show the expectation of life is  increasing, 
the increase of the maximum of the expectation of life 

' having risen from 46.1 to 56.4 years for men and 48.6 
to 57.8  years for women. Mr. C. G. Warner stated 
that the results obtained in Great Britain show that 
whereas In 1838 the annual rate of morta'lity of men 
for all ages was twenty-three per thousand, in 1900 it 
had fallen to nineteen per thousand ;  while for women 
it had fallen in the same period from twenty-two to 
seventeen per thousand. The same authority stated 
that the distinct decrease in mortality as the nineteenth 
century progressed was so symmetrical as to indicate 
a settled and permanent tendency. The curious fact 
was brought out that the most marked improvement 
is shown in the early years of life. From four years 
of age up to thirty-four the improvement is so steady 
that it must be regarded as the direct result .of law, 
while the same fact holds true of fema'le mortality 
for a decade longer, or up to the age of forty-four, 
and in a less decided degree for the male. After this 
age there are periods through which the ratios are at 
about the same level, and in the later epochs of life 
there is an evidence of retrogression. During the first 
years of the great national prosperity that marks the 
nineteenth century, the effect in the lengthening of 
life was not marked, for prosperity was "not a little 
heartless." But in later years humanity and philan
thropy had 'left their mark in the growth of hospitals 
and organizations for the care of the poor and suffer
ing, while contemporaneously there was a great ad
vance in hygiene an,d surgery, which also helped to 
extend the period of life. These developments have 
acted with more marked beneficial effect on childhood 
and youth than they have upon middle age ; for in the 
later periods the intenser strain and keener competi
tion which characterize modern life, its higher pres
sure, and special forms of diseases, are causes of mor
tality from which the earlierftperiods of l ife are exempt. 

.. Ie •• 
ELEVATED AND TROLLEY TRACKS ON THE NEW 

BRIDGES. 
The bridge commissioner has recently submitted to 

the mayor of this city a comprehensive plan for con
necting the new bridges over -tp.e East River with the 
surface and elevated roads in Manhattan and Brook
lyn. The subject is of such vital importance to Great 
er New York, and indirectly, as an object lesson in 
transportation, to the country at large, that we present 
herewith a brief digest of the commis!;lioner's sugges
tions. 

In the first place it is recommended that the B rook
lyn Bridge be strengthened and double-decked, the 
present .elevated and bridge cars being carried on the 
upper deck and the trolley cars removed from the 
roadway and run upon the lower deck between the 
trusses. This would facilitate trolley traffic, and the 
general vehicu'lar traffic would have the roadways en
i;irely to itself. The trolley tracks will expand into 
ten loops beneath the new station, which is to be built 
at the City Hall. The elevated trains also will travel 
around a loop at. the new City Hall station and return 
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over the same bridge to Brooklyn, there connecting 
with the Fulton Street and Flatbush and Myrtle Ave
nue elevated tracks. 

The new Manhattan Bridge adjoining the Brooklyn 
Bridge will be utilized by carrying the F'latbush Ave
nue railroad across the structure to Manhattan. This 
line will pass over the Second, Third, Sixth, and Ninth 
Avenue elevated railroads to the North River, thus tap
ping these north and south lines and putting them 
in through communication with Long Island, while the 
Fulton Street elevated rai'lroad will cross by the same 
bridge, and in Manhattan its tracks will be carried 
upon an upper deck, above the present elevated struc
ture, through Chatham Square and down Park Row 
to the proposed City Hall station. This last-named 
railroad will thus provide a complete loop from Fulton 
Street over the Manhattan Bridge, back to the Brook
lyn Bridge to Brooklyn. Similar trolley and elevated 
connections are suggested by way of the new Wi'lliams
burg Bridge, commonly known as the New East River 
Bridge, and the commissioner also advocates the in
stallin� ;l'f the moving-platform scheme which is now 
under consideration by the rapid transit commission
ers. This platform will extend from Williamsburg 
over the bridge to Manhattan, and in a subway below 
Delancey Street to the Bowery, then under the Bowery, 
Park Row and Nassau Street to the Battery. The plat
form would have a capacity of 70,000 passengers an 
hour. The elevated railroad tracks on Illackwe'll's 
Island Bridge w ill be connected in Manhattan with the 
Second Avenue elevated system, while on Long Island 
connections wHl be made with the elevated railroads at 
Thompson or Jackson Avenue. 

••••• 

STEAM TURBINE FOR OCEAN LINERS. 
It  is persistently rumored that the Cunard Steam

ship Company has under serious consideration the 
question of installing turbines in place of the custo
mary reciprocating engines on the two great steam
ships which it is about to build for the Atlantic ser
vice. Our readers will remember that when the ques
tion of the construction of these two vessels, which 
will greatly exceed all existing steamships in size, 
power, and speed, was finally determined upon, we ex
pressed the conviction that the time was ripe for the 
introduction of the steam turbine into the Atlantic 
service, and that there was every reason why this new 
type of motor should be adopted for these ships. Nat
ill'ally, before venturing upon so momentous a change, 
the company will wish that they had for their guid
ance more extended records of the behavior of the 
marine turbine, particularly on vessels of some 
intermediate size between the existing turbine chan
nel passenger. steamers and the giant vessels which 
they are themselves �bout to build. If the Cunard Com
pany should determine to use the turbine, they will 
have acted with a great deal of courage and much com
mendable enterprise ; but for our own part, we feel 
satisfied that the time is ripe for such a venture. The 
success of the turbine from its first installation in th9 
little "Turbinia" up to the large and fast channel steam
er "Queen," has been so pronounced and uninterrupted, 
that one fails to conceive of any complications which 
might develop, w ere the turbine employed on ocean 
liners, that would prevent the same excellent results 
from being secured. Indeed, the presumption is rather 
the other way, for the larger the ship, the be tter has 
been the performance; and, indeed, we have the oft
reiterated statement of Mr. Parsons that the greater 
size of the turbines that would have to be installed 
in ocean liners would tend toward better resu'lts in 
speed, power, and economy. A strong presumption as 
to the practicability of using turbine units of great 
horse power succes'sfully on steamships is found in 
the fact that the units of 2,000 horse power or more 
th at have been built for electric lighting and power 
plants have given such excellent service, and the elec
trical C!ompanies are so well satisfied with the results, 
that they are not hesitating to build units of as high 
as 10,000 maximum horse power. Now there is no 
reason why the engine room of a transatlantic liner 
should present any obstacles to the successfu'l em
ployment of· the high·powered turbine any more than 
it  has to the use of the high-powered reciprocating 
engine. Indeed, the presumption is the other way ; ror 
the racing of the propellers, which is liable to have 
serious results in the reciprocating engine, could, in 
the n ature of things, do but little harm to the per
fectly-balanced parts of a large turbine. 

. .. ' . 

MERCHANTS' ASSOCIATION ON CITY TRANSIT. 
We have before us one of those voluminous and 

most carefully compi1ed reports which are issued 
from time t o  time by the Merchants' Association o f  
t his city, o n  questions affecting t h e  municipal welfal'e 
of New York. While we have not on every occasion 
been able to agree with the suggestions of the Mer
chants' Association, the exceptions have been rare. 
and in the report before us, which deal s with the 
question of passenger transportation service in the 
City of New York, the AssoCiation has covered the 
ground most thoroughly and, as a result of its inves-
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tigations, has drawn up a series of suggestions which, 
in the main, we heartily indorse. 

Reference is made to the public indignation which 
was aroused last winter by the disregard of public 
rights shown by the surface and elevated railroad 
companies of this city. It will be remembered that 
after pubUc hearings by the State Railroad Commis
sion, a report was filed in which was set forth what 
might be done to improve existing conditions. After 
the expiration of the greater part of a year, the Mer
chants' Association sta tes that the orders of the Com
mission, as a result of their investigation last winter, 
although ostensibly complied with by the companies, 
have not in reality been given such effect as to afford 
any substantial relief. �oreover, the Railroad Com
mission has made no serious attempt to enforce its 
orders, and, indeed, the legal committee of the Mer
chants' Association has shown that the Commission 
lacks the necessary legal powers to do so. 

After making a thorough examination of the street 
car systems of Boston, St. Louis, Philadelphia, and 
other cities, the expert engineers emp'loyed by the Mer
chants' Association have offered the following conclu
sions and recommendations: 

That more cars be put in service during the rush 
hours, the Committee being satisfied that the number 
of cars now operated might be increased considerably, 
even in the busiest hours. 

That immediate measures be taken to reduce to the 
minimum the obstruction to the movement of trolley 
cars that could be handled. were this done, would be 
trucks" by building operations, and by other prevent
able obstructions. It is believed that the number or 
cars· that could be handled, were this done, would be 
increased fully twenty per cent. 

That measures be taken to substitute on all the 
congested lines cars with a seatillg capacity of fifty
two passengers each ; the present seating capacity of 
the closed cars on Broadway being thirty on the aver
age. 

That a fair trial be given to double-decked cars. 
This is a suggestion which the SCIE2'<TIFIC AlIIERICAN 
made several years ago, and we are still of the opin
ion that the double-decked cat, with ample means for 
ingress and egress, because of the large number of 
passengers carried would do more than anything else 
to relieve congestion in the busiest hours. 

The above are the most important recommendations 
of the report, but it is also suggested that at the· 
principal transfer stations the cars be stopped in sets 
of two or more; that two motormen be stationed on 
all cars 28 feet long, or longer, at 'least during the 
rush hours of any congested lines, the cars being 
stopped to take on or leave passengers only at alter
nate cross streets, which shall be properly designated, 
and that effective power brakes be adopted. 

In conclusion, we draw attention to the comment 
made in the report upon the plea of the elevated rail
road management that during rush hours their cars 
are only partly fi'lled toward the end of the runs. In 
reply the Merchants' Association makes a statement 
which every transportation company in this city 
would, do well to ponder : "Franchises for street rail
ways," says the Association, "are granted for the ac
commodation of the citizens, and not merely for the 
companies to make a profit. It is not to be admitted 
that the companies have any right to run only enough 
trains to be profitable at all times." 

.... , .. 
TORPEDO EXPERIMENTS WITH THE "BELLEISLE" 

BY THE BRITISH ADMIRALTY. 
Another interesting experiment has been carried out 

by the British Admiralty upon the target vessel "Belle
isle," which has been the subject of several previous 
gunnery tests. The object of this latest experiment 
'was to ascertain the effect of a torpedo exploding be
neatb a battleship, and also the value of cellulose, 
which is an American material made from corn pith, as 
a means of preventing the inrush of w ater into a shIp 
after the penetration of the hull by collision or gun
fire. It is contended that the cellulose, if rammed 
tightly in the double bottom of a ship, would offer re
sistance to the inrushing water and yet would not ex
pand to a sufficient extent under the influence of wa
ter saturation, to burst open the side of the vessel. 
Previous trials upon a small scale, which were carriea 
out some time ago, substantiated this claim, but the 
present test was carried out upon a much larger ba
sis, and under conditions closely resembling actual 
warfare. On the port side of the "Belle isle" a com
partm£ut was specially constructed to represent a sec
tion of the latest type of armorclad. The compartment 
was 20 feet in length by 3 feet in depth, and protrud
ed from the side of the target vessel for some two or 
thre'e feet. Into this section a quantity of cellulose 
was tightly rammed ,  rendering it practically solid. A 
torpedo of the type used in the British navy was lash
ed alongside this section, and was connected by elec
tric wires to the "Vernon" tornedo training school, a 
safe distance away. The "Belleisle" was towed to the 
outer harbor, and moored in 25 feet of water, with a 
depth of 10 feet below the keel of the vessel. The 
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torpedo charge was electrically fired from the "Ver
non." There. was a terrific explosion, and a huge col· 
umn of water was hurled into the air to a height of 
some 140 feet. The target vessel was completely bur
ied in spray, which was thrown right over her mast 
tops. The ship reeled heavily under the force 
of the explosion, and before the water had settled down 
she commenced to founder. Arrangements had been 
made to tow the torpedoed vessel back again into the 
harbor immediately after the explosion, but the bot
tom of the vessel was damaged far more extensively 
than had been anticipated by the force of the explo
sion, and it was found impossible to tow the battered 
hulk back again into the harbor in time. The powerful 
tugs which were in attendance for this purpose there
upon set to work and pushed the foundering ship to
ward the shore, and succeeded in running her aground 
on a mud bank, where she was beached. The ship is to 
be patched up and rendered sufficlently watertight to 
enable her to be towed back into the harbor, where she 
will be drydocked in order to enable a minute examina
tion of the damage wrought by the explosion and the 
resisting qualities of the cellulose to be made. As 
several portions of the cellulose, however, were hurled 
into the air, it is apparent that a portion of the spec
ially constructed compartment packed with the cellu
lose had been blown up also. The exact extent of the 
damage, however, will not be known until the vessel' 
has been docked. 

••••• 

EUCALYPTS AND THE WORLD'S FUEL. 
BY V. E. JLINE. 

The world's impending wood famine, which is pre
dicted both by foresters and publicists, is likely to be 
averted after all through the planting of eucalyptus 
forests. As a result of the scientific enthusiasm of the 
late Baron Ferdinand von Mueller, government botan
ist of Victoria, Austra'lia, large areas in every continent 
are being planted to this phenomenally fast-growing 
hardwood genus. Conditions to-day seem to promise 
fulfillment of his prophecy that "eucalypts are destined 
to play a prominent part for .all time to come in the 
sylvan culture of vast tracts of the globe." To that 
prediction this eminent scientist added the significant 
belief that for hardwood supplies, for sanitary meas
ures and for beneficent climate changes, many.of the 
countries of the earth would have to re ly on eucalypts 
during uncountable periods. 

Dr. Alfred James McClatchie, agriculturist and hor
ticulturist in the employ of the United States, says that 
all who have lived where eucalypts grow can realize 
fully the force of Von Mueller'S prophecy and the great 
value of the genus to mankind, both present and pro
spective. 

Inasmuch as it is claimed for the eucalyptus that it 
is the most useful of all trees, it is a matter of consid
erable scientific and economic i nterest that the cultiva
tion of the genus in America is being conducted on a, 
generous scale. In fact it may surprise many to, 
learn that the eucalyptus has been planted more ex
tenSively in America than any other exotic forest tree. 

Among other important things, eucalypts are held 
by foresters to be unequaled as a forest cover, as wind
breaks, as shade trees, as a source of timber, fuel, oil, 
and honey, and as improvers of climate. 

A1though only a few varieties have thus far been tried 
in this country, the success achieved in adapting them 
to American soil warrants the government scientists 
conducting experiments in saying that the tree has al
ready served more esthetic and utilitarian purposes 
than a'll other forest trees that have been planted on 
this continent. 

Thus far in America experiments have been made 
only with tropical and subtropical varieties. The 
genus includes about 150 species, some of them adapted 
to tropical swamps, others to desert sands, and still 
others to lofty altitudes. 

The fact that they grow rapidly and in a great var
iety of soils and climates has led Dr. McClatchie to 
make experiments with a view to utilizing them as 
forest covers in mountainous and hilly districts and on 
the plains ,of America, and particularly for the refor
estation of burned districts. He states that the rapid
growin,g species, less resistant to frost, may be planted 
on the lower part of mountains, and the somewhat 
slower growing, more hardy ones farther up the moun
tain sides. Those adapted to Alpine situations may be 
planted to a height of from 4,000 to 6,000 feet. 

Hitherto in the introduction of eucalypts many mis
takes have been made. In southern Arizona, for ex
ample,' the blue gum does not endure the heat of sum
mer, while in Florida the frosts of winter h.ave been 
fatltlto it. But in some of these places more resistant 
varieties have been introduced and are growing satis
factorily. Dr. McClatchie predicts that a more careful 
and, systematic study of the genus. accompanied by cul
tural tests, will undoubtedly result in the discovery of 
additional and probably better species for these and 
other regions. He adds that the introduction of here
tofore untried species is continUing, and that every year 
witnesses some new departure i n  their propagation. 
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The development of these trees is being closely watched 
by those interested in their planting. 

As to the rapidity of growth and consequent value of 
the eucalyptus as a wood supply, it is interesting to 
know that when they are five to seven years old, groves 
of blue gum or manna gum may be cut to the ground 
for fuel and they may be cut every six or eight years 
thereafter. The yield from each cutting is commonly 
from fifty to seventy-five cords of four-foot wood per 
acre. One seventeen-acre grove between Los Angeles and 
Compton set in 1880 and cut for the third time in June, 
1900, produced 1,360 cords, an average of eighty cords 
of four-foot wood per acre. In much of the Southwest 
there is no known species that can take the place of 
other rapidly disappearing woods and at the same time 
supply the increasing demand for hardwood fuel. In 
California thll leaves as well as the wood are utilized 
for fuel purposes. A Los Angeles company is making 
for market bricks composed of blue gum leaves and 
twigs mixed with crude oil, and the product is reported 
to be an excellent fuel for domestic use. The entire 
tree is thus utilized. This new use of eucalypt leaves 
suggests to Dr. McClatchie the possibility of many 
industries growing out of the extensive planting of the 
trees. 

The phenomenal1y rapid growth of these trees has 
been demonstrated in the groves of Ellwood Cooper 
near Santa Barbara, Cal., where blue gums planted 
twenty-five years ago are as large as oaks whose rings 
show them to be 300 years old . 

Word comes through American consuls that eucalypts 
seem. destined to revolutionize sylviculture in France, 
Algeria, Italy, Spain, Oorsica, Portugal, Cape Colony, 
and the Transvaa�. That the treeless regions of South 
Africa are being covered with fast-growing eucalyptus 
forests is a matter of much significance to that new 
empire of civilization. 

The French are reported to be the most active and 
intelligent in Europe in propagating the tree. Hardly 
less sanguine than the French are the Spaniards, who 
hope by cultivating the eucalyptus to secure an ample 
supply of woodland and wood. 

In Australia and the neighboring islands eucalypts 
are one of the important sources of the general timber 
supply and are the chief source of the hardwood tim
ber used there. The uses made of eucalyptus timber are 
remarkably diverse. It enters into the construction o f  
buildings, ships, bridges, railroads, piers, telegraph 
lines, fences, paving, vehicles, agricultural implements, 
furniture, barrels, and a great variety of minor at:
ticles. In notes on the commercial timbers of New 
South Wales, Mr. Maiden names twenty-five special pur
poses for which the timber of euca1ypts is used in that 
colony. Not only in Australia is the timber of eucalypts 
used thus extensively, but it is exported in large quan
tities, the bulk of the hardwood lumber shipped being 
from these trees. R. Dalyrimple-Hay, in his work en
titled "The Timber Trade of New South Wales," names 
thirteen species that furnish timber for export: Ship
ments are made to distant parts of the globe, including 
Africa and England. 

The piers at Santa Barbara and at neighboring sea 
towns are maintained with piles of the blue gum. Mr. 
Cooper has sold from his grove nearly $10,000 worth of 
piles in the last ten years. At one seaport the superior 
value of eucalypt-piles is reported to have been demon
strated through the surreptitious acts of a contractor. 
Lacking a few piles of the timber specified in the con
tract ( Oregon pine ) ,  he is said to have obtained blue 
gum timbers from the vicinity and to have ordered the 
night crew to place them on the inside where their pres
ence would not be detected. When it became necessary 
to repair the pier a few years ago, sound piles were 
found among others nearly destroyed, and upon ex
amination they proved to be blue gum trees. The de
mand for the piles is now greater than the groves of 
eucalypts can supply. It seems probable that eucalyptus 
piles may become one of the important crops grown by 
farmers in some sections of America. As the trees now 
planted become larger, and as planting becomes more 
extensive, the eucalypts undoubtedly will prove their 
value for an increasing variety of purposes. Dr. 
McClatchie makes it c1ear that the eucalypts have 
not been grown �ong enough in America to have become 
a source of lumber here. The principal uses made of 
the timber thus far in America are for fuel, piles, posts, 
for some of the parts of farming implements, and for 
pins for insulators on long-distance transmission keys. 
He adds that the eucalypts deserve to be better known. 

In Germany eucalyptus oil is regarded as an excel
lent remedy in consumption. 

Among scientists there is some variety of opinion 
concerning the ell'ect of the eucalyptus upon climate. 
Dr. McClatchie sums up the controversy by stating that 
when the nature and habits of the trees are considered, 
it is entire1y reasonable to believe that they have an 
ell'ect in benefiting the atmosphere in the region of 
their growth. His grounds for this belief are: First, 
their great canacity for absorbing- moisture from the 
soil and thus reducing the quantity of stagnant water 
in the ground at their roots; second, their correspond
ing power of giving oil' fresh from their foliage the 
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water thus taken up;  . third, the exhalation from their 
lea ves and other parts, of volatile oils, which all'ect the 
climate not only directly but by changing the oxygen of 
the atmosphere to ozone; fourth, the purification of 
germ-infested matter by the foliage dropped upon the 
ground or in pools of stagnant water. 

Notwithstanding the tree's capacity for absorbing 
water some varieties thrive on arid plains. At the close 

.. of the season of 1900, the driest one of which the 
Weather Bureau has a record, trees of several species 
of euca'lypts were observed growing without i rrigation 
in Southern Arizona, and some of them had not been 
i rrigated for many years. Trees of the red gum (E. 

rostrata), the sugar gum (E. corynocalyx), and of E. 

tereticornis, growing in a neglected tract under desert 
conditions where the ground water was about 100 feet 
below the surface, endured the above trying summer. 

. .. ' . 

SCIENCE NOTES. 
A second specimen of the African quadruped known 

as the okapi, discovered by Sir William Johnston, has 
been secured by Mr. Walter Rothschild for his exten
sive zoological museum at Tring ( England ) .  A special 
expedition was organized in Central Afric:!. to secure 
a specimen from Congo Forest, dead or alive. That 
which has been received by Mr. Rothschild is the skin 
and skull of an adult okapi. 

A Russian doctor named Loudon, of  St. Petersburg, 
has published some interesting observations relative 
to the action of the Becquerel rays on the nervous sys· 
tem and on the eye. He found that when a box con
taining bromide of radium' was placed in a cage in 
which mice were kept the animals became paralyzed 
and comatose, and died in five days. He also found 
that persons who are either totally blind, or have only 
the feeblest possible perception of light, are peculiarly 
sensitive to the Becquerel rays, and are able to form 
visual conceptions of the contour of objects the shad
ows of which are shown on a screen by means of the 
rays. 

The Russian Naval Department some time ago dis
patched Lieut. Bolsher, of the Imperial navy, to France, 
to study the question of the uti'lization of balloons for 
reconnoitering and other operations for naval pur· 
poses. Lieut. Bolsher has completed his investigations, 
and as the result of his observation he is to carry 
out a series of experiments as follows : Increase of 
the radius of action of wireless -telegraphy by balloons; 
Signals by balloons by day and by night ; night recon
naissances by the aid of balloons ; reconnaissances by 
the aid of free ba'lloons ; motion of free balloons at an 
angle of 70 deg. with the direction of the wind by 
means of the apparatus devised by M. Fran!)ois Herve, 
which was employed so successfully in the Mediter
ranean ; and lastly, measures to be adopted in connec
tion with the ascent and descent of balloons by sea 
and land. 

The French Admiralty has been carrying out a 
series of experiments to ascertain the ell'ect of tor
pedo explosions in the proximity of, and from firing 
of torpedoes from, submarines. For these trials the 
submarine boat "Na'iade" was employed. In the first 
test several sheep were placed in the vessel, which was 
submerged outside Cherbourg Harbor. A number of 
torpedoes were then exploded at distances varying 
from 90, 120 to 150 feet from the submarine. When 
examined the sheep were found to be apparently un
all'ected by the force of the concussion. The members 
of a specia'l commission and the crew then embarked 
on the "Na'iade," and fired torpedoes from the sub
marine at the target only some 180 feet away. The results 
were excellent, but the explosion of the torpedoes en
tailed a severe strain on the hull of the vessel. From 
these experiments it is concluded that firing at Elhort 
ranges does not militate against the habitability or 
navigability of a submarine, and the results being 
more deadly, short range is to be preferred to long
distance firing. 

A French botanist in the course of his explorations 
a few weeks ago in the sandy plains of the French 
Congo discovered a plant, the bark of the many radi
ating roots of which contained a large quantity of 
fibrous rubber. At the time scarcely any attention 
was paid to the discoveTY, but owing to t):J.e present 
scarcity of rubber and. its higl1 coIllmercial value, 
which is in reality so prohibitive as to prevent. a very 
wide employment of the substance, attempts are being 
made in England to turn this .new dis<:Qvery to com
mercial use. The plant also thrives profusely in 
northern Nigeria, and it is these forests which are to 
be exploited. A sample of the plant has. been analyzed 
by the botanical authorities of Kew Gardens, London. 
and these investigations show. that the rubber exists 
in the roots in sufficiently large quantities to warrant 
development. The name of the plant is Lanaolphia 

Thrallonii. It is to be found in many places on the 
west coast of Africa. One firm which is already en
gaged in the manufacture of this rubber is placing it 
upon the market at 75 cents per pound, and it is in 
every respect equal to the ordinary rubber. 



A lfOVEL SPIRAL BRmGE. 
The High Bridge across the Mississippi, at Hast

ings, Minn., was built by the Wisconsin Bridge and 
Iron Company, of Milwaukee. at a cost of $40,000. 
The work was commenced September 25, 1894, and 
the bridge opened to the public as 
a free l?ridge April 27, 1895. This is 
the only free bridge between St. 
Paul and Dubuque, Ia. The bridge 
and approaches are constructed of 
steel and extend 75 feet above low
water mark. Its length is 1,970 feet, 
including approaches, and it has 
an 18·foot driveway and 4%-foot 
walk, which terminates at the spi
ral approach end in a stairway. 

The idea of a spiral approach 
was conceived by the late Mr. John 
C. Meloy, a resident of the city, who 
also donated the ground upon 
which it is built. The object in 
view was to build an approach that 
would not necessitate the cross
ing or occupying of some of the 
principal business streets of the 
city, and at the same time would 
be long enough to make an easy 
grade. 

Scientific Amerfcaft· 
tion of the problem ot mechanical flight, and the prin
cipal endeavor of experimenters in this line of work 
has been to provide a motive power which is both 
light and of '8ufficient propelling force to move a given 
weight of aeroplanes rapidly forward through the air. 
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Museum of Gizeli, at O9.iro. It dates from B. C. 3900, 
so is very nearly,6,OOP years old, and still the wood is 
as sound and good as if of recent date. It was found 
at Sakkarao, and it is supposed to represent one of the 
overseers of the workmen engaged in building the pyr-

amids which abound in the immedi-
ate neighborhood, and which com

/ 

The spiral is a complete success 
in every detail, and heavily 'laden 
teams find it just as easy to as
cend or descend as. the straight ap

SPIRAL .APPROACH TO BRIDGE OVER THE lIIISSISSIPPI AT HASTINGS, )[INN. 

paratively' recent discoveries have 
proved to be the oldest of all the 
pyramids of Egypt. The statuette is  
known a s  the i'Skeikd-el:Beled," or 
"Sheikh of the ViUage," a name 
given to it by the Arabs who found 
it, because its features represented 
very closely those of the man who 
was then their own sheikh.. In this 
specimen iasElen a. wonderful in
stance of how ' human .. nature, 
through the roll of thduellinds of 
years, keepaon repeatirig itself: The 
statuette is distinctly . a' portrait, 
showing a well-fed, closely-shaven 
man of fifty, or thereabout, alto
gether nude, save for a cloth bound 
by a leather girdle about his loins, 
and reaching down to his knees. He 
stands erect, and in the right hand 
grasps a staff, but the latter is not 
generally considered to be a part of 
the original. The exact height of 
the statuette is 3 feet 8% inches. A 
careful cast in plaster of Paris of 

proach on the opposite end of the bridge. The ground 
inclosed within the spiral has been converted into a 
park. 

• • • 
THE' BERLINER AEROPLANE. 

Great attention. has been given to . the subject of 
mechanical fiight by Washington scientists, notably 
Prof. Alexander Graham Bel'l and Mr. Emile Berliner, 
the well-known inventor. Mr. Berliner recently de
signed a small model of a fiyingmachine 'which lifts, 
in fiying, a weight 'of over one pound for every square 
foot of horizontal' area at a speed estimated at less 
than 20 miles an hour. The model is of aluminium 
and tin plate, with rods of oak, and metal tubing for . 
supports. It weighs about 34 pounds inaluding bal
last. The motive power for horizontal propulsion was 
supplied by two common skyrockets, attached to the 
rear of the machine, which is 7 feet long. On August 
19' it lifted itself from the ground and attained a 
height of 8 feet, maintaining itself for a distance 
of 40 feet at an almost even height of 3% feet from 
the ground. No launching device was employed, a 
push of the hand being given in starting. The main 
body consists of arches opened below and sloping down 
in the rear, where wide tail ends are attached. The 
arches in moving forward tend to produce a current 
of compressed air, and at the same time exert a para
chute action which helps to support the entire struc
ture .. but the main lifting is done by the inclined and 
spreading tail pieces catching the air current. Wheels 

. are attached to the body to facilitate the attaining of 
initial speed on any fairly smooth surface, and they 
have now been mounted elastically in order to modify 
sudden shocks should the inachine strike against a 
hard surface. The horizontal 'area of the machine is 
30 square feet. During the . reCent 

. 
experiments the 

ballast was 'lifted to the rear of the machine. It then 
rose to a. height of about 8 feet, after 40 feet travel, 
then turned backward, and was damaged coming down 
on the .unprotected back. The. rapidly. moving aero
plane is considered by scientists to be the proper solu-

Car4boai'd Model of Aeroplane. 

The experiments of· Mr.· Berliner are· not of recent 
origin. Eighteen years ago· he constructed a full
sized model llying· machine, which was not successful, 
and nearly thirty· years ago, in a communication to 
the SCIENTIFIC AMERICAN, he proposed . the very prin
ciple of propulsion of' fiying machines, a stream of 
compressed air or gas, which he' is ushig in his exper
iments. 

Mr.· Berliner· is . now. ,engaged in the construction. of 
a small improved model.:havhig a smalL car attached: 
underneath,�wiih' which he . intends to make elaborate 
experiments in .order to arrive aLmor.e carr.ect data; 
for :aiicertalnirig.· the lifting power per square . foot .. of, 
the; horizonta'l,area . of his .machine . .  The new model� 
wHLbe. sufficiently: large to serve :as. a basis for. design-. 
lng'a machine' capable of lifting, besides . its.' o'wn: 
weight, a persol!. .and . the motor for propelling. the 
machine at a possible rate of 20 to 30 miles an hour. 

• • • 
An Aueient Wood Carving. 

The most ancient specimen of wood carving known 
to exist, a statuette-it is of sycamor�is in the 

Ie Aeroplane. 

IERLlnR'S PLYJlfG' KACInn. 
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this wonderful old carving was made early in 1894, 
and may now be seen in one of the Egyptian gallerIes 
of the British Museum. 

.. .. ' .. 

The. spinthariscope is a.n instrument. invented by 
Sir Willi!lm Crookes for. the purpose of studying the 
wonderful radiocactive properties of' radium. The in
strumen:ns coinp�d 'of a very high-power sy�tem of 
lenses, set in on:e end'of a . tube about 1 % Incbes lofig. 
At the other' end ,of the tube, a speck of radiUJ;li'is 
carried on a moving iron finger. The finger can be 
shifted across a fiuorescent screen, and placed at one 
end of the tube opposite the magnifying lenses at 
the other end. As the fiuorescent screen and the 
radium are in close. proximity, the screen is subjected 
to a complete bolllba.tdlllent. When the minute frag
ments df radium strike it they become visible, produc
ing an effect similar to the sheen of moonlight on rip
pling water. Although the particle of radium in the 
spinthariscope is microscopic, still X-ray Photographs' 

. have been made with even so small a speck as this. 
.'., . 

On Sunday, August 2, that section of the Adirondack' 
branch'of the Delaware and Hudson narrow gage rail
road running from Lyon Mountain to Lake Placid, a 
distance of 48 miles, was changed to full gage, thus 
giving the Delaware and Hudson a through li,ne from 
Albany to Lake Placid. 

The Aeroplane at !teSt. 

cardboard ModelS. 
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REVOLVING LAlfTERlfS FOB LIGRrROl1SE8. 

l'ffiY few persons re
alize the difficulty 
of making t h e  
F r e Ii n e 1 lenses 
used in our light
houses. The United 

. States Government 
has a1Iorded ex
perts in this coun
try every opportu
nity to learn the 
art of m a k i n  g 
t h e  s e refractors, 
but up to the pres: 
ent without suc
cess. One of' the 
m 0 S1 t promineillt 
American . optical 
flrms was given 
one of these lan
terns to copy, but 
after nearly a year 

of experiment was obliged to abandon the attempt. 
Consequently Uncle Sam has to send abroad for his 
lighthouse equipments. There are only four makers 
of these lenses in the world-one in England, and 
the other three in France. Most of our equIpment 
comes from the latter country. The difficulty. of 
making these lenses will be realized when one stops 
to consider that the rays from the lamp must be ac· 
Curlltely refracted so as to lie parallel with each oth· 

1: 

�er and Intermediate COnes of Lantern Bearing. 

ar from their source to the pilot house of a vessel 
just appeariug over the horizon, a distance of from 
10 to 25 miles, depending upon the height of the lan
tern above the sea. The variation of a slight frac
tion of an inch at the lens would obviously be exag
gerated many thousand-fold at the horizon. The same 
holds true in the mounting of the lenses. This is also 
donA abroad, so that whenever a lens is broken it must 
be shipped. back to Europe for repairs. Fresnel lenses 
have been almost universally used in the lighthouses 
of Europe and America for half a century; but owing 

f)ashlng Lantern With Q)1ore4 SUlles. 

ScfentificAmerfcan . 
. . 

to the iso'lation of most lighthouses, few people are 
acquainted with their appearance, or· know how they 
differ from other lenses. In 1822 Augustine Fresnel 
made a lens whose outer surface, instead of being con
tinuously spherical, was made in steps or concentric 
zones. The thickness of the l€lIls was thus reduced 
to a minimum, thereby diminishing the loss of light 
by" absorption in passing through the glass. Most 
lighthouses are so situated that it is necessary for 
their light to be spread over the entire circle of the 
horizon, and in order to meet this requirement Fres
nel early in his experiments invented the cylindrical 

Operatfng Mechanism for Revolving Lantern. 

lens-a lens having the shape of the solid generated 
by revolving the middle vertical section of the ordi
nary Fresnel lens about a vertical axis. The cylin
drical lens bends the rays to a horizontal plane, pro
ducing an equal distribution of light in a narrow 
zone which illuminates the entire horizon. A later im
provemEmt .on this lens :was the us.e·of : Eieparate glass 
prisms or, ri�.·of .tri�ular. s�ction. mounted above 
and below the, main cylinder .fn such position as to 
intercept the . rays· passing, upward. and . downward. from 
the lamp -and swing them abou't into the .common, 

Four-Sided Flashing Lantern. 
UVOLVIlfG LAB'fBU8 I'OB LIGllTROlJ8B8. 
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horizontal plane. The Use 'Of glass ' prisms for this pur
pose 'was found to effect a great saving over metallic 
reflectors, due to the fact that the latter abSorbed 
a much larger part of the light. The saving is esti
mated at nearly twenty·five per cent. In order to af
ford mariners some means for identifying various 

. lighthouses, a system of flashes has been adopted.; that 
is, while certain lighthouses have a fixed light, others 
are so arranged as to send out flashes of light at 
varying intervals of time. The flashes are accom
pUshed by the use of a polygonal frame provided with" 
annular lenses, which is revolved about the lamp by 
clockwork. This produces a series of beams of light 
constantly sweeping over the horizon. The mariner 
then' sees a light only when the center of a lens passes 
directly between his eye and the lamp, and he remains 
in darknesS until the. next beam of light comes into 
U.ne with his eye. Different lighthouses can thus be 
readily. distinguished by varying the number of flashes' 
pe.r minute that the lantern casts. It will be observed 
that flashing lights are much more powerful thaD 
fixed lights, for the light cast instead of being spread 
over the whole horizon is concentrated into four, six; 
or eight separate beams. Three types of flashing 
lanterns are.illustrated herewith. The four-sided lan
tern which we show is not provided with refracting' 
prisms above and below the main lens. It belongs to 
the fourth order of light, and is the type of lantern 
used in the Romer Shoal Lighthouse, at the entrance 
to the New York Lower Bay. This lighthouse, which 
is shown with the initial of this article" is arranged 

Upper Cone of Lantern Bearing. 

to send out a flash every four seconds. The revolv
ing lantern has ball bearings on the main standf'.rd 
which supports the clock mechanism. The clockwork 
is operated by a weight hanging in a shaft extending 
vertically through the, center of the lighthouse. 

Another engraving shows a more powerful lantern, 
which is operated by clockwork mounted at one side. 
This lantern, it will be obServed, is provided with 
the glass prisms above referred to, for utilizing th� 
light which is not intercepted by the main lenses. 
The lantern is of much higher order, and is mounted 

flaSJUDg Lantern with Re1leding PriSms. 
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on an improved type of ball bearing which is i H us· 
tJ·ated in two of our views. The lower cone of this 
bearing is provided with two concentric raceways for 
the steel balls. An intermediate cone has bearing on 
the inner circle, and over this is placed the·. upper 
cone, which bears on the outer circle of balls. This 
upper member is also provided with a raceway, in 
which is a series of balls bearing on an o uter bearing 
surface of the lowest cone. As a result of this triple 
ball bearing, friction is reduced to a minimum, and a 
lantern thus mounted has actually been revolved by 
the breath of a man blowing on the lenses. 

The third type of lantern illustrated herewith is 
one adapted to cast different colored flashes of light. 
The revolving lantern is provided with frames placer!. 
before every other lens. These frames are adapted to 
receive sheets of colored glass. Ordinarily, red glass 
is used, and the effect would then be, first a flash of 
led imd then one of white, and so on in alternation. 

.. I •• " 
THE BESSEMER COPPER PROCESS. 

THE LATEST METHOD OF COPPER CONVERTING, ACCORDING 

TO PAUL DAVID. 

As is well known, nearly all copper is now produced 
according to the Bessemer method, by blowing com
pressed air through the matte, whe'reby the oxygen 
of the air oxidizes the sulphur of the metallic sul
phides, which escapes as sulphur dioxide. In this 
formation of sulphur dioxide a great amount of heat 
is liberated, which is sufficient to keep the matte molt
en for a long time. 

When John Holloway made experiments in England 
in 1878-79 with a common Bessemer converter as 
used in producing steel, he did not succeed in produc
ing pure copper, and it  was maintained at the time 
that the cold air rushing through the melted copper 
produced partial solidification, and thus made an end 
to the process. 

In producing steel in the Bessemer converter, the 
blast of air is forced through the bottom of the con
verter from below, and passes up through the molten 
cast iron. In the year 1883,  Pierre Manhes and Paul 
David succeeded in bringing the, Bessemer converter 
into use for raw copper matte. They placed the 
blast orifices horizontally in the converter about 30 
cm. above the base. The great advantages of the proc
ess were immediately recognized in America, where 
at present this process is used in all copper smelters. 
It is of course only practicable where the ores con
tain a certain percentage of sulphur, for in the Lake 
Sl1perior district, where unalloyed coppe·r is found, 
other methods must be employed in producing pure 
copper. 

During the last four years the process has again 
been improved under patents granted to M. Paul Da
vid. In 1899, in the historically celebrated copper 
smelter at Eguilles, near Avignon ( France ) ,  belong
ing to the Societe des Cuivres de France" he succeeded 
in constructing a converter which differs entirely from 
the old form in being spherical and possessing a so
called "pocket" or extension near the mouth. In this 
"pocket" is to be found the main advantage of the Da
vid process, which is based upon the well-known fact 
that, in forcing the air through molten copper matte, 
the precious metals lose their sulphur flrst and sink 
to the bottom as alloys, at the same time taking with 
them the main impurities of the matte, such as lead, 
zinc, nickel, cobalt, arsenic, and antimony. 

This "bottom" copper contains all the gold which 
might exist in the matte, silver, however, being only 
represented by about one-fifth of its total weight. In 
Eguilles this bottom copper is cast into anode plates 
and subjected to electrolysis. According to the old 
method, the impurities were found in the end prod
uct, i .  e.,  in Bessemer copper, while now thes-e impur
ities are to be found almost entirely in the so-called 
"bottom" copper. In copper which is to be refined by 
electrolysis, the impurities often necessitate the 
changing of the electrolysis baths at the cost of much 
time and money. 

In drawing off the David bottom copper from the 
converter, one-eighth to one-teIith of the total copper 
output is allowed to flow through the pocket. The 
charge then remaining in the converter contains much 
matte, with from 85 to 90 per cent copper, which, after 
the drawing off of the bottom copper, is again sub· 
jected to the "blow" until 99 per cent copper is ob
tained, which is then cast into bars. The "converter" 
copper, which is very pure, is then melted and "poled" 
in order to reduce the oxides of copper which result 
from overblasting. This melting also has the effect 
of liberating all sulphur dioxide which may have be
come inclosed in the mass. A second advantage of the 
David converter is that by placing the tuyeres 
obliquely in the lining, the molten matter is given a 
hyperbolical rotation. This motion of the molten 
matte has three advantages, as follows : 

1 The air is thoroughly distributed ; hence a quick-
er oxidation is brought about. 

. 

I I .  A very small amount of the matte is thro wn out 
of the converter during the blow. 

Scientific American 
III.  There is more uniform corrosion of the lining 

through the formation of iron silicate slags. 
Herein lies the explanation of the fact that the cop

per smelter in Eguilles, since the adoption of the "con
verter," has been able to reduce the cost of production 
40 per cent. 

Eguilles is the only place on the Continent where 
the so-called "pyritic smelting" is used. By "pyritic 
smelting" is to be understood the smelting of copper 
ores ( w ithout any previous roasting) direct in W!Lter
jacket furnaces. The same John Holloway, who in 
1879 caused experiments to be made in connection with 
his work on the Bessemer process, found that in smelt
ing copper ores which were rich in sulphur, very little 
coke fuel was needed, the greater part of the heat be
ing produced by the burning of sulphur with the oxy
gen of the air to sulphur dioxide. 

In Eguilles the work proceeds as follows : Richly 
sulphureted copper ores from Spain and Algiers are 
mixed with copper carbonates from the Departement 
d'Herault, and with native co pper from Turkestan. 
This mixture is then brought into the water jacket 
( with a small amount of coke) and smelted until a 
matte containing about 25 per cent copper is obtained. 
This matte is then brought into a second water jack
et, and further concentrated to a matte containing 
about 35 per cent copper, and from this last water 
jacket it is drawn off by means of a trough into the 
"converters," where it is blasted for 80 to 100 minutes 
until copper of 99.4 per cent purity is obtained. Th� 
lining consists, as usual, of three-quarter part medium 
quartz sand with one-quarter clay, and being, there
fore, acidic, it serves to reduce the iron contained in 
copper ores to 3 slag, Which, having a smaller specific 
gravity, can be drawn off by pro perly turning the con
verter. 

A Nest-Building Fish. 

BY RANDOLPH 1. GEABE. 

rt is doubtful whether protective mimicry among 
animals is better exemplified than in the case of the 
fish commonly known as the marbled angler of the 
Sargasso Sea (Pteraphryne histria) .  Owing to its pe
culiar structure, it is a poor swimmer, and it there
fore spends most of its life moving slowly about on 
the bottom, among corals, seaweed, etc., which these 
fishes closely resemble in color and in outline. They 
cling, too, to the floating masses of sargassum weed 
with their pedicu'lated fins, and the color-markings of 
the fish closely resemble the weed itself. Not

· 
only 

does the weed thus furnish a home for this species, 
but the fish actually constructs a nest from it and 
therein deposits its eggs. One of these nests, found in 
connection with the Hassler expedition in 1871, was 
described as consisting of a round mass of sargassum, 
about the size of two fists, rolled up together. To all 
appearances, it was made of nothing but this gulf
weed, the branches and leaves of which were however 
evidently knit together, and not merely tan�led into � 
roundish mass ; for, though some of the leaves and 
branches hung loose from the nest, it became at once 
visible that the bulk of the ball was held together by 
threads trending in every direction among the seaweed. 
By close observation it became apparent that this 
mass of seaweed was a nest, the central part of which 
was bound up in the form of a ball, with several loose 
branches extending in various directions, by means of 
which the whole was kept floating. On still closer ex
amination the nest above described was found to be 
full Of eggs, which were scattered throughout the mass. 

Nature has thus afforded a safe asylum for these 
somewhat he'lpless fishes, whose cutaneous filaments . 
which are plentifully provided on the belly, around th� 
mouth, and on the dorsal spines, so nearly resemble 
the weed itself that predaceous fishes doubtless fail 
to recognize the living animals, and thus the latter 
escape extermination. 

The ground color of this fish is a pale yellow, and on 
this 'light background are darker irregular brownish 
bands, very much like the branched fronds of the sar
gassum weed itself, while along the edges of these 
darker bands, on the bands themselves, and also to a 
lesser extent upon the rest of the body, are little 
white specks of various sizes, on an average about 
the size of a pin's head. These markings, which are 
regarded by ichthyo logists as having been developed In 
mimicry of the minute shells (Spirorbis ) with which 
the sargassum weed is often covered, afford an addi
tional means of protection to the marbled angler from 
its natural enemies, the 'larger fishes. 

., . . . • 

In the Medical World, Dr. Moses describes a novel 
method of removing a fish bone crosswise from the 
throat. The bone was too low to be reached by any 
forceps at hand, and the author recalled a method of 
procedure told him by an old doctor who had been 
taught by a boy, name'ly, to tie a string in the eye of 
a smooth button and have the patient swallow the but
ton, edgewise of course, and draw the button back by 
the string. This was done and the bone was promptly 
dislodged. 
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Atmospheric Disturbances, 

To the Editor of the SCIENTIFIC AMERICAN : 

Below are a few observations in regard to lightning 
and thunder, which may be of interest to some of your 
readers. 

The distance to which thunder may be heard 1- find 
to depend very much on the altitude of the listener. 
On a somewhat isolated hill, about 500 feet above the 
general level, I have heard thunder from flashes which 
were twenty miles away. The flashes were occurring 
several minutes apart, so that I could see the flash 
and time its thunder before a second flash occurred. 
But once on the top of a mountain, about one-third 
of a mile high, and surrounded by peaks two and 
three times as high at from ten to twenty miles dis
tant, I heard thunder when there was not a thunder 
cloud in sight. The pitch was like that of the deep
est organ notes. Two hours later a thunder storm 
rising from behind mile-high mountains, twenty mile� 
to the south, broke over us. 

Once a very long thunder cloud stretched across 
the sky to the south and southwest of Foochow city. 
The eastern end of this cloud was over the valley of 
the Min River; the west end was over mountains 
which separated the watershed of the Min from that 
of a tributary, the Yung-fu River. The clo ud had 
evidently spent its greatest force, and the northern 
side of it was dissolving into the air, so that it did not 
have a sharply-defined edge, but gradually deepened 
from the thinnest vapor at the outer edge to the blue
black of the center of the storm. I just happened 
to see a short flash of lightning pass between the 
western end of the cloud and the distant mountains 
and then the upper end of that flash darted SWiftl; 
back, horizontally along the face of that cloud almost 
to the eastern extremity, in a serpentine course, divid
big and branching as it did so till it resembled the 
picture of a river on a map, or the veins of a leaf. I 
saw this repeated five or six times, and each time the 
first short flash seemed to descend from the cloud to 
the mountain, and then spread itself over the face 
of the cloud, the operation occupying at least one sec
ond, and, I rather think, two or three seconds. The 
distance was too great for the thunder to be heard. 

I was astonished, for I had been taught that the 
passage of lightning is practically instantaneous and 
that our eyes deceived tis when we thought we �aw a 
flash descend from a cloud to the earth. But ther'} 
I saw a flash darting through a cloud, whose progress 
was no more difficult to follow than that of an arrow 
from a b o w  or a ball from a cannon. This was before 
the days of kodaks and snapshots ; but I have often 
witnessed the same thing on a partial scale. I have 
also seen the lightning strike many times since then ; 
and it always seemed to descend from the cloud, in a 
minute yet appreciable moment of time.. My explana
tion is this : The whole cloud is charged with elec
tricity, which can only discharge itself in successive 
portions thus : ..4., B, 0, D, E, etc. ; ..4. going first, and 
then B following ..4., and 0 following B and so on, the 
process beginning, say, at the bottom of the cloud and 
extending from that point downward to the earth 
and upward through the clouds. The part of the flash 
between the cloud and the earth may consist of hun
dreds of separate discharges. I have seen a flash 
striking the earth, lose for an instant its intens� 
brightness, and then regain it again. I have also seen 
a flash first strike at one point, and then split in mid
air and finish at .another point, the discharge being 
followed by a double report of thunder. This double 
report was due mai!lly to the fact that one point was 
more remote than the other, though both were less 
than a mile away. 

But there is one thing that puzzles me. When the 
flashes are somewhat distant there is a long peaZ 

of thunder ; but when the lightning strikes nearby, 
there is just one sharp crash, and little or no rumble 
following it. 

I sometimes find in Chinese junk shops old steel 
wire, from wire cables, which within certain limits 
is more pliable than soft iron wire, and it re
tains this pliability though bent back and forth any 
number of times. But beyond this limit the wire 
has the rigidity of rather highly-tempered steel. How 
is this peculiar quality imparted to the wire? 

J. E. WALKER. 
Shao-wu, Fuchien, China, July 16, 1903. 

An effort is being made in England t o  raise sufficient 
money for the erection of a memorial to John Kay, 
the inventor of the "fly shuttle." In every loom before 
his time, the shuttle was passed by hand through the 
warp from one side to the other.  The invention about 
doubled the capacity of the operator, and the innova
tion aro used the ire of the weavers to such an extent 
that Kay was made the victim of a mob attack at one 
time, al).d his house and property destroyed. He died 
in poverty, and the lo catio n of his �rave is unknown. 
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Automoblle NeW8. 

The bicycle police of Washington, D. C., have recent
ly had Jones speedometers placed on the front forks of 
their wheels, and have been instructed to arrest no 
automobilists for excessive speeding unless, when fol
lowing them, the speedometer shows that the legal 
limit is being surpassed. After an official test over a 
quarter-mile stretch, each instrument that is found to 
be accurate is sealed and officially numbered, and a 
record of it is kept for refe.rence. So accurate are 
the instruments, that none of them has been found 
to vary more than a fraction of a second during the 
quarter-mile test at a rate of 15 miles an hour. Of the 
72 bicycle policemen, 38 at present have speedometers. 
These are of a new type, one of which was illustrated 
and described in the SUPPLEMENT, No. 1440. 

On September 17 the Oldsmobile runabout, driven 
by L. L. Whitman and E. T. Hammond across the con
tinent from San Francisco, arrived in this city, hav
ing made the journey in 73 days, on but 57 of which 
runs were made. The time made by the runabout 
compares very favorably with that of 65 days, made 
by Dr. H. Nelson Jackson in a 20-horsepower Winton, 
and that of 61 days, made by E. T'. Fetch in a 1 2-horse
power Packard, earlier in the season, especially when 
it is conBidered that the tourists had very rainy weath
er and were detained 9 days in Omaha because of a 
flood and 6 days elsewhere in Nebraska because of the 
rain and impassable roads. When they once got away 
from the rain they made very good time, and succeed
ed in traveling from Omaha, Neb., to New York in 
11 days. The machine used was an ordinary 5-horse
power Oldsmobile with wire wheels, its weight being 
about 900 pounds. The tourists made the trip on their 
own account, and were not sent out by the company. 
The next aspirant for transcontinental honors is said 
to be Mr. H. H. Harkness, who, it is stated, will shortly 
attempt the trip in the reverse direction, on a power
ful touring car of his own make. 

This year's automobile endurance test, held under 
the auspices of the National Association of Automobile 
Manufacturers, will take place October 6 to 14, over a 
route 794% miles in -length, from New York to Pitts
bure, Pa., going via Kingston, Binghamton, Owego, 
Corning, Genesee, Buffalo, Erie, Cleveland and Youngs
town. The test will be much more severe than the 
New York-Boston one of last year, and is ca'lculated to 
8110w the endurance properties of the 1903 machines 
over all kinds of roads and grades one is liable to 
meet with when touring in the middle West. The 
rules governing the test are to be more rigid than ever 
before. Perfection in everything, including a hill
climbing and brake test at the end of the run ( 250 
points each ) ,  entitles a car t o  6 ,000 points, 3,000 of 
which are devoted to the run ( with the usual one point 
per minute deduction for penalized stops ) ,  1,000 to 
weight-carrying capacity, and 1,500 to the condition of 
the machine at the finish. Each automobile will be 
required to carry a load equal to 25 per cent of its 
weight. Instead of the obse·rvers traveling the whole 
journey on the machines to which they are assigned at 
the start, they will be changed to a different car every 
day, so that they will have no especial interest in any 
one car. The manufacturers have set themselves a 
most thorough test, and unless the weather is bad, the. 
majority will doubtless come through it  with flying 
colors. 

The dangers of automobile racing on the track at 
speeds of 60 miles an hour and under have become 
quite apparent this month from the numerous aeci
dents that have occurred. In several instances the 
spectators lining the fence have gotten the worst of 
it, the operators of t h e  machines being but slightly 
injured, while in two cases at least the chauffeur has 
paid the penalty of his daring with his life. On Sep
tember 3,  while practising on a 25-horsepower Packard 
racer for the coming races on the Glenville track, at 
Cleveland, Charles Schmidt, by making a sudden 
swerve to avoid another machine, caused his car to 
slew and strike the fence, throwing him 20 feet into 
the inclosure and breaking three ribs. Two days later 
a new Baker torpedo electric racer had its front 'wheel 
taken off by another machine cutting across in front 
of it, and ran under the fence, injuring several spec
tators. At the Detroit races, September 9, Barney Old
field, on the Winton "Bullet," ran off the track and 
through the fence owing to a tire bursting on the front 
wheel. A spectator sitting on the fence was killed, 
and Oldfield had a rib broken an.d was badly cut, 
though he kept his seat and was in the C3.r when it 
finally brought up against a tree. Shortly after this 
accident, Harry Cunningham, on the Ford-Cooper car, 
had J, similar one, He, too, plunged through the fence, 
shattering the front wheel of the machine, but for
tunately himself escaping injury. September 12, at 
Milwaukee,. Wis., the same car turned a somersault 
and fell on the chauffeur, Frank Day, killing him. 
This accident also, it is  thought, was due to a .  tire 
bursting. At a county fair at Zanesville, Ohio, on Sep
tember 9, Earl Kiser's racer burst a front tire, causing
it to ruu iuto tile feuce a,ull kill oue man aud injure six: 
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,other persons besides the driver, who had his ankle 
broken. On the 17th instant, at St. Johnsbury, Vt., 
a machine being raced on a track at high speed, dashed 
off and over a 15-foot embankment, killing Herbert 
Lamphere, who was acting as mechanic, and very seri
ously injuring Dr. John H. Allen, who was driving it. 
All these accidents go to show how dangerous track 
racing has become, and they should serve as a warn
ing to spectators to keep away from the fence. 

Although Gen. Nelson A. Miles has reached the age 
when all army office'rs are placed on the retired list. 
he has shown himself to be still up-tO-date and thor
oughly conversant with the progress that is being made 
in automobile transportation in this country. Almost 
his last official act was the sending of a letter to the 
Secretary of War, in which he urges the replacement 
of five regiments of cavalry by a like number of men 
thoroughly trained and constantly employed in th'iJ 
use of the bicycle, motor-cycle, and automobile. The 
duties of these men would be those of reconnaissance, 
with the study of topographical conditions of the 
country, together with the surveying and mapping of 
it, as well as the repairing and building of roads and 
bridges in war times. The five regiments should be 
regarded as a flying corps and a corps of observation, 
to ope'n the way for the advance of the army, and ob
tain all needful information. Officers and men of the 
cavalry, artillery, and infantry, and of the quartermas
ter's and medical departments and engineer and sig
nal corps, should serve two or four years with this 
corps. In our army there, are one-half as many cavalry 
as infantry regiments, while in European armies there 
are but one-fifth, and in the English army but one
seventh. This large preponderance of cavalry being 
useless and very expensive to maintain, it should be 
replaced by an up-to-date corps that would be of great 
service, not only to the military, but also to the peo· 
pie at large. 

The army officers of nearly all the large foreign 
countries have spent considerable time during the last 
two years in experiments with the automobile for war 
purposes. Germany recently appropriated $70,000 for 
the purchase and maintenance of autos for her army, 
and at the October maneuvers this year, six of the 
newly-purchased machines will be used, one of them 
by Emperor William to direct his army. Six other 
machines are, to  be furnished for a thorough test also, 
by the patriotic German manufacturers. The French, 
who were the first to apply the automobile to war pur
poses, recently appropriated $4,000 more for automo
biles. 

Racing launches propelled by high-power gasoline 
automobile motors are now all the rage in Fr�nce. 
In a recent race from Paris to Trouville via the river 
Seine and the North Sea, such a launch, fitted with a 
35-horsepower Mercedes motor, covered the distance 
at an average speed of 22 knots an hour. Of the 28 
launches which started, 25  were of the cruising type 
and 3 were racers. The number of launches that suc
ceeded in covering the whole distance of 208 miles wa .. 
22. Though the sport of motor-launch racing was 
started and has received a great impetus this year 
on the other side of the Atlantic, yet the first high
powered boat of this type was designed and built in 
this country last year by H. S.  Leighton, of Syracuse, 
N. Y. This launch is the "Adios," which has a total 
length on and above the waterline of 55 feet, with a 
beam of 7 feet, 9 inches, diminishing to 6 1,h feet on 
the waterline. She is driven by a 1 20-horsepower, 
eight-cylinder engine of the two-cycle type, connected 
to a single propeller, and she covered two accurately 
measured miles on Onondaga Lake last year at a speed 
of 23 miles an hour. The latest racing launch built in 
this country is the "Standard," which has a very light 
mahogany hull, 58 feet, 10 inches long, by 6 feet beam 
at the waterline, and 1 foot draught. She has a new 
type, 100-horsepower Standard motor, desIgned by E. 
A. Riotte, of the United States Long Distance Automo
bile Company. This motor is of the four-cycle type, 
has six cylinders, and runs at a speed of 400 R. P. M .  
A 41-inch propeller i s  used to drive the launch. In a 
race between these two boats over a course of 101,h nau
tical miles, the "Adios" was allowed a handicap of 
3 minutes, 27 seconds, and she succeeQed in beating the 
"Standard" by 12 minutes, 30 seconds, as the latter had 
to stop for 5 minutes on account of a pump overheat
ing. The "Adios" covered the distance in the elapsed 
time of 34 minutes, 17 seconds, or the corrected time 
of 30 minutes, 60 seconds. 

• • • 
The C urrent Supplement. 

In the current SUPPLEMENT, No. 1447, the first arti
cle is the conclusion of "The Mechanical Handling and 
Conveying of Coal and Coke," describing the most re
cent European practice. "The North Sea Fisheries," 
"German Engineering Impressions of the United 
States," "Eyes That See in the Dark," by Dr. Austin 
Flint, are all most interesting articles. "Aluminother
my" is a curious metallurgical process with special ref
erence to welding. "Electricity and Matter" is a lec
ture by Dr. Oliver Lodge. "La Strobeika Pereane" de-
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scribes a mystifying trick. Engineering Notes, Trade 
Suggestions from United States Consuls, and Trade 
Notes and Recipes will be found in their usual places. 
The number is a most interesting one. 

• • • Ii • 
Engineering Note ... 

The directors of the Great Western Railway Com
pany are said to be considering the question of order
ing two turbine steamers fer their I rish service. They 
will not be required until the company remove their 
fleet from Milford Haven to Fishguard, where new 
docks are being built. 

The coal-handling machinery installed at the Lin 
coin Wharf Power Station of the Boston Elevated 
Railroad Company recently lowered the world's record 
for rapid unloading. The coal was raised 90 feet 
above tide water and delivered to the storage pockets 
at the rate of 320 tons per hour. The installation fol
lows in general design the standard Hunt steeple tow
er rig, the moving gear and coal cracker being electri
cally driven, and the hoisting engine direct connect
ed. The overhang of the folding boom. is 40 feet, and 
the capacity of the shovel two tons. 

According to Prof. Richards, of the Lehigh Univer
sity, the waste gases from a modern blast-furnace are 
capable of developing 10,000 horse power if utilized in 
suitable gas-engines. It is interesting to note in this 
connection that the great Niagara Falls Power Com
pany, up to a few months ago, was only developing 
some 50,000 horse powe'r by its turbines, and even now, 
the power available at three modern bhst-furnaces 
would be capable of pumping back again all the water 
they use. The principal outstanding difficulty in util
izing these waste gases lies, in the size of the scrubbers 
necessary to clean the gases before passing them into 
the engines. If they are not washed thoroughly free 
from tar, trouble arises from the gumming up of the 
valves. 

At the half-yearly meeting of the shareholders of the 
London and North-Western Railway, Lord Stalbridge 
said the company bui'lt experimentally a number of 
20-ton e'oal wagons, but they were objected to because 
they were too high to go under many of the colliery 
screens, too wide for the stallages at the collieries, 
and too heavy for the weighing machines. As the coal 
traders themselves did not seem disposed to alter the 
carrying capacity of their wagons, the company deter
mined to continJIe experiments until it found the most 
suitable wagon to recommend for adoption by the 
traders, and it had built vehicles of a carrying capacity 
of 15 tons. Some of the advantages of these larger 
wagons to the traders were that they would carry 
roughly twice as much coa'! as the majority of their 
present trucks, while occupying only about the same 
space in the sidings, and the first cost was very little 
more than that of the smaller trucks. 

The United States Consul-General at Coburg says that 
a type of oil engines has been invented which has at
tracted considerable favorable notice. The oil is va
porized and ignited without the use of any external 
source of heat. The main drawback has been that the 
engine would n ot run indefinitely with light loads, 
owing to the explosions not occurring with suffiCient 
frequency to keep the igniting portion at a sufficiently 
high temperature. A modification of this type of mo
tor just brought out by the B ritannia Company, of Col
chester, England, is claimed to be free from this draw· 
back. The vaporizer is arranged, as usual, at the 
back of the cylinder. On the suction stroke a vapor 
valve is opened by the cam shaft, and through this 
valve air is drawn into the cylinder through the vapor
izer, into which at the same time a little oil is sucked 
through an automatic valve. This mixture of air and 
oil is in itself too rich to be explosive, and the main 
supply of air is drawn through a separate air valve 
into the cylinder. Two passages connect the vapor 
valve with the cylinder. One of these is large and 
straight, while the other is narrow and U shaped. The 
lower portion of the U contains the igniter-a piece of 
metal having ribs, which enable it to absorb heat 
readily when the explosion takes place. Thi'S piece 
therefore becomes and remains red hot, while the rest 
of the vaporizer is only at a black heat. The vapor 
which is drawn through this igniter on the suction 
stroke is far too rich to burn, but on the compression 
stroke air is forced back into the igniting piece anc! 
provides the necessary oxygen for the vapor already 
there to ignite. None of the exhaust passes through 
the igniter, which is consequently not cooled down in 
the case of a missed explosion. The proportion of oil 
and gas used is regulated by throttling the air supply. 
As already stated, part of this air is drawn through 
the vaporizer and the rest through the air valve. If 
the admission to the latter is throttl ed, a greater pro· 
portion of the air used will be taken through the va
porizer and will carry with it a proportionately greater 

. amount of oil. The makers claim that, once started, 
t.he engine will run absolutely without atte:1tion for 
several hours. 
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THE HYl'OSCOl'E. 
Our successful contestants for the ;palma trophy at 

Bisley this year brought back with them a little in
strument which is destined to play a very important 
part in the warfare of the future. The instrument is 
called the "hyposcope," and its pur
pose is to enable a marksman to fire 
with accurate aim without expos· 
ing his head to the fire of the 
enemy. The device was invented 
by Mr. William Youlton, of Bright
on, Eng. Mr. ' Youlton first Con· 

, cetv-ed the idea of such an instru· 
ment after ' the battle of Colenso 
in the Boer war, during which i t  
is stated that not a single Boer 
was to be seen, and it occurred to 
Mr. Youlton that a combination of 
reflectors might be arranged which 
would enable the British soldier to 
remain entirely concealed when i n  
action. The rough model which 
he constructed as a result of these 
deliberations immediately elicited 
favoral,lle comments on all sides, 
and it was not long before he re
ceived an order for a n umber of 
these instruments from the British 
War Office. The instruments were 
employed with good results during
the remainder of the war, their use 
at Mafeking having received par
ticular mention. 

The hyposcope is adapted to be 
secured to the stock of the rifle , 
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so that, by means of a thumbscrew at the side, this 
arm may be extended to elevate the device for long
range shooting. The amount of elevation may be 
accurately determined by means of a flne scale on the 
upper section. In order to allow for windage, a thumb· 
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of this instrument in actual warfare will be apparent 
t o  all. Only the muzzles of the rifles are ex'posed ' t o  
the enemy, a n d  the soldiers are entirely concealed in 
the trenches. But aside from its advantages as a 
means of protection, the device will be found to greatly 

increase the effectiveness of the fir
ing. It is stateil that during the 
Boer war only one cartridge out of 
seven thousand was effective, which 
only . goes to show how nervous a 
man is under fire, for no such work 
would ever b& tolerated in target 
practice. The fear of being shot 
while taking aim makes the soldier 
fire hurriedly and at random ; with 
the hyposcope attached to his rifle 
no fears will be entertained, and the 
soldier may fire deliberately and 
with perfect aim. Aside from its 
advantages in connection with a 
rifle, the hyposcope will be found 
very useful in scouting. By apply
ing it to the end of a field glass, an 
observer can watch the movements 
of the enemy without danger of dis
covery. The same instrument has 
also been designed for use on Max
im guns, on which it will be par
ticularly useful, judging by experi
ences in the Boer war, for these 
guns were always the center of a 
concentrated fire. 

• •• 
COllOlUNICATION WITH TRAINS 

BY WIRELESS TELEGRAPHY. 
near the breech. It consists of a COllllllUNICATION WITH TRAINS BY WIRELESS TELEGRAl'HY: Although certain railroad man
series of mirrors mounted in a 
tube of inverted L shape ;  the shorter arm lies across 
the barrel of the rifle, while the longer arm hangs 
down at one side. The first mirror reflects the light 
coming in along the barrel of the rifle to a second 
mirror at the elbow of the instrument, which d irects 
the rays downward to a mirror at the lower. end of 
the tube, and thence it passes out at right angles to 
the eye. Thus on looking i n iJ.t the eyepiece one can 
see the sights of his rifle, and take accurate aim while 
holding the gun above his head. The vertical arm of 
the instrument comprises two, telescoping sections, 

scre,w at the end of the hoi-izontal arm may be rotated 
to move the mirror contained therein ' slightly to one 
side or the other. A scale on this arm showS just how 
far the mirror must he moved for 'different velocities 
and directions of the wind. The entire instrument · is 
very compact and light, weighing about a pound. ,It 
is provided with , a  holster, in which i t  may be incased 
to prevent it from, sustaining any injury when not hi 
use. The parts, however, are not liable to be easily 
injured. In case a mirror is broken, a new one can 
readily be slipped into the old frame. The advantages 

Marksman Concealed Behind a Sand Bag and Sighting Through Byposcope. 

agements, those of BelgIum, for ex
ample, question the necessity ( especially when they 
are provided with the block system) of communications 
of trains with each other and with stations, inventors 
in the domain of wireless telegraphy have, in recent' 
times, directed their attention to this interesting 
branch, and experiments are being made on all ' sid'es. 
I n  England, the Marconi system has been experimented 
with ; in America, the De Forest system ; and i n "  Ger
many, the Braun-Slaby. 

All such experiments have permitted of ascertaining 
the fact that great energy is necessary, even for slight 

Aiming with the ,Byposcope Over Breastworks. 

Seated Marksman EnUrely Concealed Whlle firing. The �poscope Attached to a Ritlc:. 
TIlE HYPOSCOPB ; BY WHICH A JUlmSKAII OAll TAD AOOUBATB .AUI WITHOUT B%POSIK& JW[SELl. 
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distances. In order to communicate at a distance of 
about six miles, it requires, it would appear, no less 
than one horse power. 

The problem is, moreover, much more difficult than 
might be thought at first sight. The -distance of trans
mission, in wireless telegraphy, as well known, depends 
before all else, upon the energy brought into play 
and upon the ' length of the antennre. In this 
latter factor resides the principal difficulty. Tunnels, 
stations, and bridges prevent the putting of vertical 
antennre of more than six or ten feet upon trains. In 
default of antenn� of c onsiderable height, no other 
means therefore remains but to increase the energy 
brought into play. It is to 
a solution of this problem 
that , experimenters in general 
are applying themselves. The 
difficulty might be surmounted, 
nevertheless, if horizontal anten
nre could be effectively employed. 
But here a new difficulty is con
fronted. Antennre placed one 
after another lose their effici
ency. On the other hand, the 
displacl)ments of the trains pro
duce a respective displacement 
of each antenna. 
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In order to obtain such results, it was not even thinks, to assure by submarine cables, without inter-
necessary to connect one pole of the oscillator, or of 
the coherer, witb the earth. It sufficed to employ a 
condenser or even a simple capacity consisting of a 
tube parallel witb tbe earth. Upon the car the ,ground 
connection was formed by tbe axles and wbeels. 

M. Guarini desired also to ascertain wbether the 
rails might not perform the role played by the tele
graph wires. With tbis object in view, some experi
ments were made after connecting tbe oscillator witb 
the rails or with antennre placed near the rail and 
para:Ilel witb it, as shown in our illustration. 

With an energy of 100 watts and a sensitive Blondel 

fering witb their ordinary business, telegraphic com
munications between ships and with the coast. He 
does not favor, tben, tbe bringing into play of the en
ormous amount of energy to wbich Marconi has re
course. 

• •• •  

PIEDRAS NEGRAS, A NEWLY DISCOVERED PREHIS
TORIC CITY IN GUATEMALA. 

BY CHARLES C. WILLOUGHBY, PEABODY lIlUBEUJI. nARV ARD UNIVERSITY. 

Tbe , region comprising tbe greater part of Guate
mala, the western portion of Honduras, and the south
ern part of Mexico, including the peninsula of Yucatan, 

was the seat of an ancient Am
erican civilization highly de
veloped and as interesting to 
the archreological student as any 
of the primitive civilizations of 
the Old World. 

Throughout this region are 
found numerous remains of r'lin
ed cities, or, more correctly, 
ruins of religious and govern
mental centers; for religion and 
government were inseparable 
among this people. 

The Spaniards, upon their ar-
rival, 
among 

found 
the 

numerous 
priesthood, 

books 
each 

As another method, it has been 
proposed to place along the 
track, and for its entire extent, 
a horizontal antenna, connected 
now with a transmitter and now 
with a receiver. Another hori
zontal antenna would be estab
lished upon the train and, 
stretched, for example, over the 
roof of th.e cars. This system, 
it will be at once seen, has two 
disadvantages. In the first 
place, it necessitates a special 
wire and consequently involves 
a very great expense ; and, in the 
second, it does not permit of a 
communi.catioll between trains. 
A truly simpIEl�olution, h owever, 
permits of conquering the diffi
culty, and this has been furnish
ed by ,M. Guarini and his collab
orators, M. Cesar and Lieuten
:iLiit'Poncelel,' As may be learn
ed from the Guarini and Cesar 
B elgian patent No. 167,023 of No
vember 29, 1902, the system con
sists in employing an existing 
line of telegraph wires and using 
others as intermediate ones. For 
this purpose, there is produced 
at a point that may be fixed ( sta
tion) or in motion ( train) , and 
that is situated near the said 
wires, an electro-magnetic dis
turbance by employing ' an oscil
lator, for example. , Such dis
turbauce is perceived, notably 
by 'means of ' a coberer,' at an
other ' stationary O!" movable 
point placed , near t1163e same 
wires. ' These latter, in the first 
place, take , up the waves and 

'afterward , radiate them. They 
therefore play the part of inter
mediate antennre.' 

RUINS OF PIEDRAS NEGRAS.-ALTAR WITH HIEROGLYPHIC INSCRIPTION. 

book consisting of many pages, 
the leaves being eight or ten 
inches in length and folded like 
a screen. The pages were cov
ered with numerals, glyphs, and 
explanatory drawings beautifully 
executed in colors, which are 
supposed to refer to the calen
dar, to astronomical matterf. 
and to religious ceremonies. Tb'� 
Spanish priests collected and 
burned every book they could ob
tain. Fortunately for students, 
three of the books found their 
way to European libraries. 
Their value is now appreciated, 
and they have been carefully re
produced by photo-lithography 
and are known under the titles 
of "Codex Dresdensis," "Codex 
TroaIIJo-Cortesianus," and "Co
dex Peresianus." Copies are 
now accessible to all students. 

Upon the monuments and al
tars, upon the lintels, walls, and 
stairways, and upon the altar 
slabs within the sanctuaries of 
the temp1es are sculptured, with 
elaborate detail hieroglyphs of 
the same character as those oc
curring in the codices. It i s  
known that fn ' many , instances 
these hieroglyphs , record certain 
dates by days, months, and 
longer time periods, , but the sig
nificance of , the great majority 
of the glyphs is as yet unknown. 
When they are , decipher�d" as 
they are sure to be in :  time" a 
flood of light will be cast upon 
the religious history' of ' One , of  
the most remarkable primitive 
cultures known. 

Some experiments with the 
Guarini-Cesar sY8tem have been 
performed upon the Belgian 
State line, have been watcheg by 
one of the latter's engineers, 
and have been crowned with en
tire success. The energy of 40 
:watts a n d  an antenna of -4 strands 
of 32 .8  feet sufficed to communi- ' 
cate between WeSt-Saint-Georges 
iuid Ottignies, ' say ' a distance o f ,  
10.5 miles. " With a n  'energy of 
15 watts, a spark of 1-10 inch, 
a:�� a goo!! cOherer, signals wp-re 
received ' at a distance of 2.5 
miles, although the antenna of 

PIEDRAS NEGRAS.-SCULPTURED LINTEL FROM DOORWAY OF BUILDING. 

With the view of bringing to
gether reproductions of all .the 
inscriptions upon the mdnu
ments of the Mayan peoples, the 
P�abody Museum of American 
Archreology and Ethnology of 
Harvard University has for sev
eral years had expeditions in 
the field conducting explorations 
among the ruins and , making 
paper molds of inscriptions 
from which plaster reproduc
tions have been made. While 
engaged in work for the Pea
body Museum, Toberto 'Maler, 
long a resident of Mexico, 'heard 

,tbe movable tstation, arranged upon a small car was 
one of but 6.5' feet. It consisted of, an iron t�be 4 
inches in diameter. At the other station the antenna 
was 32.8 feet. Meesages were received in both direc
tions, from the car to the wire and vice versa even 
when the car was at 100 or 130 feet from th� tele
grapb wires. No disturbances of any sort were ob
served in tbe numerous telegraph and telephone re
ceivers placed along tbe line. This fact is not want
ing in interest, and agrees with the numerous re
searches of fluch scientists as Slaby, Turpain, and 
others, who Lave studied tbe simultaneous transmis
sion of ordinary and high-frequency currents by mea.ns 
of the same wire. 

coherer, .MM. Guarini, Cesar, and Poncelet were en
able d ' to 'receive signals, but at much shorter distances.' 
The , system in which telegraph wires are employed 
might, , M . ' Guarini thinks, prove an economical means 
of constituting a block system with signals upon th� 
locomotive. The inventor, moreover, from these ex-
periments, draws some interesting conclusions, from a 
different,  point of view, but one that seems to , hl;lve 
been the .motive that led , hi m  to perform them. Sub
marine ' cables, which are insulated from the aqueoll!'l 
medium that surrounds them, might, perhaps. in his 
opinion, perform the rOle, In certain cases at least, of 
.Intermediate antenna! In wireless telegraphy , to a great 
distance. In Buch a. case, it would' be very easy, he 
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of the existence of certain ruins in western Guatemala 
known only to the native wood cutters. After a long 
journey through tropical. forests he reached' the Usn
macinta River, upon the banks of which the ruins lay. 

The structures are built upon an irregular plateau 
or ' series of connected hills, artificially terraced. A 
transverse valley opens upon the river at the ' south 
of the plateau. At this point is a '  mass of blackish 
limestone rocks, visible for a long ' distance from the 
river in either direction, and called by the ' natives 
Pi�dras Negras. This name has 

'
been gi�en t� ' the 

ruins. Upon the flat surface of the largest of these 
rocks Is sculptured a. circle of hieroglyphs Inclos�ng 
two seated figures. Enter:1ng the transverse valle1. 
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and climbing the slope to the north, the ruins of two 
temples were discovered upon artificial pyramids placed 
side. by side. _ In front of each temple and upon the 
upper terrace of the pyramids stands a monument or 
stela of limestone. Upon the front face of the best
preserved of these has been sculptured with elaborate 
detail an inscription in Mayan .characters. A gigantic 

\ stela broken in two pieces lies upon the lower terrace 
connecting the two pyramids. 

Across the plaza to the northwest stands a third 
pyramid upon a natural elevation. The temple upon 
its summit is in ruins. A fiight of stone steps leads 
from the plaza to a broad terrace in front of the pyra
mid. Six large stelle stood in a row upon the terrace. 
Hieroglyphs cover the sides of these monuments, and, 
upon the face of one is an inscription, the first few 
characters of which form the initial series and record 
dates in the complicated Mayan calendar. 

Elaborately carved human figures, with - explanatory 
groups of glyphs, cover the fronts of the remaining 
stelle upon this terrace. 

The sculptured stone lintel of the doorway to this 
temple has an inscription of eighty-one characte� 
upon the upper half of its face. Below this is a group 
of figures illustrating the return of successful war
riors with prisoners and plunder. The priest wears 
an enormous headdress covered with short, stiff- feath
ers, from the back of which spring five plumes of the 
sacred quetzal. A short tunic with sleeves covers the 
upper part of the body, and below this rall the em
broidered sash-like ends of the breech-cloth. He wears 
elaborate sandals with heel-bands coming well up 
upon the ankle. Beads encircle ·  his wrists and neck. 
He holds in his hand a spear-like staff of flffice orna· 
mented with feather work. Before him kneel two war
riors with spears in hand presenting a pile of plunder, 
and a naked prisoner bound with ropes. 

North of this temple the ruins lie for the distance 
of nearly a mile and a- quarter, the terraces and the 
larger pyramids being fairly well preserved. Most of 
the temples are in ruins. 

One of the most interesting of these is built upon 
the terraced side of a natural elevation upon the east
ern side of the plaza at about the center of the ancient 
city. Ten stelle and three great · altars stand upon the 
upper terrace of the pyramid and upon the plaza below. 

Of the ten stelle belonging to this temple, the one 
standing at the southern end of the building and called 
"stela twelve" by Mr. Maler is of the greatest interest. 
This has unfortunately fallen and is broken into four 
pieces. Each piece was photographed, however, and 
the prfilts fitted together, making a perfect picture. 

The great stone altars scattered here and there in 
the plaza and in front of the temples consist of oblong 
or circular blocks with hieroglyphs and occasional 
groups of figures. The altars are raised upon stone pil
lars, which are often sculptured upon their outer faces 
with -inscriptions or are cut into the form of grotesque 
heads. 

These ruins differ in many respects from the other 
ruins of Central America and of Yucatan. Piedras 
Negras was evidently the · seat of a powerful military 
chieftain, as the sculptures · everywpere indicate. The 
sculptured groups and figures of the ruins of Yucatan 
and of Quirigua and Copan are almost wholly of a 
peaceful, - r e I i  g-
i o u s  e h a r a c-
t e r , indicating 
priestly power and 
a growlh in cul
ture and wealth 
b y  p e a c e f u l  
means. 

• • •  

Seientiflc Ameriean 
CALLITYPY-A OW WAY 01' USING THE 

TYPEWRITER. 
BY JACOB BACKES. 

How the typewriter and photo-engraver can work 
hand in hand and perform all the work of the printer 
I have had occasion to set forth in two articles pub
lished in the SCIENTIFIC AMERICAN SUPPLEMENT. Brief
ly described, the method of doing away with typeset-

o i�'��JnJ I I I  bdiJ�dl 
Illus trat ing the Side Ver t i cal 

G i!HHUI I I IHnUtiUlll: 
Illus trating the Center Vert i 
cal 

EJ �!!����i '1:1:1:1�1:1:1:1:1:1:I:i:I:I:I:I:r 
Center - and Side -V e r t i cal Used 
in Comb ination 

#Idl���jjkjl � I b l c l d l e l f l 
a . 1 b I c I d I � I b I c I 
a I b I c ja I b I 
lde V e r t i c a  en. Vertical 
Method of Cente r i ng Rule s  

mustraHon 1.�type. Reduced From Original in 
Ordinary Typewriting Size. 

ting consists in typewriting the matter to be printed, 
and in making line engravings therefrom which can 
be used as pr.inting'plates. The possibilities of thus 
using typewriters were illustrated in the articles men
tioned. It is the purpose of the present article to 
show the more recent improvements that have been 
made in "callit�ping," as this new way of using the 
typewriter is called. 

In the SCIENTIFIC AMERICAN SUPPLEMENT for April 

T-r SEPTEIIBER 1905 IT BROOKLYN 

� !@ � � 1m IE!l � NAIIES R lB PO A E 

- - [!] [[l [!] [!] IE 
.[ID ill Em [!] 1m IDI I!J 

Strang, 3b . . . . 1 1 2 3 0 
Sheckard , l t  . . . 0 0 0 0 0 
Dobbs , at . . . . . 0 2 1 0 0 
Doyle, Ib . . . . .  0 2 3 ,1 0 

13 14- 15 16 17 18 19 Dahlen, sa • • • •  1 1 3 4- 0 

20 21 22 23, 24- 25 26 
McCreery ,r t . • .  1 1 1 0 0 
Flood, 2b . . . . .  1 0 2 0 0 

27 28 29 30 em, IE!I 1m! Ritter , c • • • • •  0 1 5 0 0 
Garvin, p_._ • • •  0 0 0 4- 0 

DlutraUon 2.�-CaUltype. Reduced From Ortgtn8l-in 
Ordinary Typewriting SIze. 

4 last were published specimens of callitypic compo· 
sition in. different sizes of type, in describing which 
the dil'ection was given to use pen, ink, and ruler in 
making vertical lines. But in the practical application 
of this print-typing method it has since been proved 
that two different ver.tical marks, added to the ma
chine's type equipment, and adjusted so as to strike 
at two certain points, relatively to the pOSition of ad
joining or adjacent alphabetic or numeral charactere, 

· 11  t 

1 1m. 
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2 -t 4 
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1 .  Rock ot A - ges, clett tor me, 
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and bass clefs (clipped inpastings) in illustration 4. 
Illustration I.-A. The type for the side vertical is 

so engraved and position,ed that it will strike at the 
left of the following character, and midway between 
that character and the one immediately preceding.- B. 
The center vertical is centrally engraved and posi· 
tioned, so as to strike between two characters, one 
space distant from each other. a. This is self-explan
atory. D. Where letters or columns are an even num
ber of spaces apart, a side vertical liner is used to 
secure midway position of perpendicular line; and 
where letters or columns are positi,oned an odd num
ber of spaces apart, the center vertical is used. 

In Illustration 4, f stands for flat,' 1, whole note; 
2, half note ; 4, quarter note ; 8, eighth note. As mu
sic notation recognizes no third or sixth notes, the 
figure 6 could be used as an abbreviation for a six
teenth, and 3 for a thirty-second, note. Symbolic cor
ollaries are: s for sharp, n for natural, r for rest, etc., 
using small letters to show key, pitch, and time, and 
capitals for expression. 

Side and center-verticals should begin and end on, 
two consecutively typed underscores, and each ver
tical should be · just long enough to type an unbroken 
vertical column when struck under each other. It is 
important that the paper feed of the machine be as ex
act as possible, so that the horizontal rulings made by 
the underscore can be depended on to be equidistant 
on all parts of the sheet. To test a machine for this, 
operators make vertical rows of close-lined parenthe
ses, thus: 
( ( ( 
« (  
« (  

« (  
« (  
( ( ( 

« (  
« (  
« (  

at the middle and extreme margins of the sheet. These 
rows should have a longer perpendicular length than 
the circumference' of the roller. All parts of the 
sheet should be closeIy examined for deviation from 
perpendicular equidistances between the ends of the 
parentheses. 

In ink pad machines squares, rectangles, etc., are 
made by typing the left vertical from the upper 1eft
hand cornel' down ; then across ; then up; then the 
carriage is shifted to first position, and a horizontal 
underscore left to right finishes. In making perpen
dicular lines the thumb of the left hand continuously 
holds down the space bar ; another- finger of same hand 
strikes the vertical-liner key; and right-hand fingers 
turn the roller by the knob for successive line changes 
of striking point. For ribbon machines this manip
ulation secures little or none of the necessary ribbon 
movement, therefore columnar lines are made down
ward oniy, governing the striking points of the ver
tical , liner by propel' settings of margin stop and or
dinary use of the line-spacing lever. 

The illustrations show the possibilities of the ver
tical liners in type composition. The original type
writings were photographically reduced to different 
sizes of characters, and any effect in any size can, of 
course, be as easily obtained in any other size. Am
bitious tabulators, music composers, and draftsmen 
who use or have access to the writing machine should 
note that there is room for still further de"elopment 
and improvement. 

I I  

What to printers is known as bordered, panele ':lJid 
ru[e • and - figure 
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M. Moleach, of 
Prague, - recently 
read a paper be
fore the Academy 
of Science :of Vi'
enna -concerning 
phosphores -c -e il t 
bacteria, U p-o tl 
which he made a 
number of re
searches. He ob
tains a strong 
light by a col
lection of these 
bacteria and can 
-even take photo-

mustration 3.-canitype. Reduced From Original in · 
OrdlDary TypewriUng Size. 

mustratlon 4.- Call1type Reduced From Original in Ordinary 
Typewriting Size. 

The com para
tive_�y difficult ann 
expensive kind of 
type - composition 

graphs with it. 
When the bacteria are placed tn a culture bouUlon 
contained in fiasks of one or two liters capaCity, they 
form a "bacteric lamp" which gives a strong enough 
IJight to read a thermometer or see the dial of a watcll 
at- a distance of one or two yards. The experimenter 
thinks thai such a bacteric lamp, as it gives no per
ceptible heat, will be of service in powder magazines 
and in scientific work. ' It can be also used under wa
ter to attract _fish, as the fiask can be hermetically 
sealed. When placed in suitable conditions, the bacteria 
possess the phosphorescent properUes for several weeks. 

CALLITYPY-A NEW WAY 01' USING THE TYPEWRITER. 

give greater satisfaction and are more convenient and 
expeditious to use than lines made with pen and ink. 

The four illustrations herewith constitute the first 
publication of what can be done by the: use of �u('.h 
vertical liners in typewriting. These illustrations were 
calli typed on one unchanged writing machine, and i� 
no case was the paper touched with the hands, from 
the time it was inserted in the machine untn the en
graver's copy was finished, with the exception of cen
ter matter in Illustration 3, which was callityped on 
a 'separate sheet and inpasted, as were also the treble 
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known as inter
secting - rule and 

rule-and-figure work, which has always been a stumb
ling block to Iline-casting and type-setting machines, 
seems to be the destined particular field of callitypy, 
as in it such typing proceeds almost as rapidly as 
' 'ttlaight'' matter, could easily be done by the profi
cient operators of all writing machines, and type-high, 
ready-for-press callitypes ( blocks) could be made from 
typewritten copy at 5 cents per square inch, in any size 
of t'tpe. In book and news work, nonpareil is the most 
favored size for the class of composition referred to, 
and It now costs 14 cents per square incb. 
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A Trick With the Telephone. 

It is not generally known to users of the telephone, 
-and perhaps it is just as well for the interests of the 
Service-that when the ear-piece of a receiver is held 
to the mouth-piece of the trans miter a more or less 
shrill tone or whistle is heard in the receiver. This 
occurs when the apparatus is in good working con
dition and when the transmitter is on short circuit. 
This effect is seemingly due to a series of reactions 
analogous to, but much more complex than, those 
which occur in an electric bell when its circuit is 
closed. A movement of the diaphragm of the re
ceiver toward its magnet tends to weaken th� pres
sure on the carbon of the transmitter, which causes a 
weakening of the current, allowing the diaphragm to 
fall away, with the further result that the air column 
is compressed, increasing the pressure on the carbon 
again, and also increasing current strength, whereby 
the diaphragm is again attracted, and this action is 
repeated over and over again. Recent investigation 
of these phenomena indicates, as might be anticipated, 
that it is dependent upon the fundamental rate of 
vibration of the receiver and transmitter, the length 
of the air column inclosed between them, and also 
the oscillation period of the circuit. The above ref
erences to the attraction of the diaphragm and to its 
falling away are, .perhaps, rather broad terms, when 
it is considered that as near as can be calculated the 
amplitude of vibration of the diaphragm of the re
ceiver in reproducing speech is about the one twenty
millionth of an inch.-Cassier's Magazine. 

. .... .. 

IMPROVED RAIL JOINT. 
To securely connect together the rails of a railway, 

and at the same time allow sufficient freedom for ex
pansion and contraction under variations of tempera
ture, is no small problem, as proved by the numbers 
of patents on rail-joints which are being continually 
granted to inventors. Mr. Paul Jason Lukes, of Balls 
Ferry, Cal., has offe,red a good solution of the diffi
culty in a recent invention. His invention, in addition 
to fulfilling the above-mentioned requirements, pro
vides a c ontinuous-tread surface for the car wheel, 
there,by preventing wear and pounding at the joints. 
Our illustration shows two rails, A and E, joined to
gether by Mr. Lukes' improved connection. It will 
be observed that the ball of each rail is cut away at 
the sides for a short section adjacent to the ends of the 
rtiI, leaving only the center web along the tread of 
the rail. The rails are connected by fish-plates 0 and 
D, which are formed to fit snugly against the sides 
of tile rails. The fish-plates are formed with tread 
surfaces adapted to fit into the cut-out portions of 
the rail treads. The fish-plate 0 is secured by bolts 
to rail A and fish-plate D is similarly fastened to the 
rail B. At one end the fishplates are provided with 
slots E and at the other end boltholes are formed. The 
bolts which fasten the plates to the rails are pro
vided with squared portions, G, adapted to fit into the 

RAIL JOINT WITH CONTINUOUS-TREAD SURF ACE. 

slots of one of the fish-plates, while the main shanks 
extend through the rail web and the fish-plate on the 
opposite side, where they are secured by nuts. In 
this way the fish-plate securely fastened to one rail 
has a sliding connection with the other, and vice 

versa. The treads of the fish-plates are cut away at 
II so as not to interfere with the longitudinal move
ment of the rails. The tread at the joint, however, 
is practically continuous, for there is always at least 
two-thirds of the tread surface for the car wheels to 
run on. 

Scientific American. 
COMBINED CARPET STRETCHER AND TACKER. 

We illustrate herewith a device which will be found 
very useful in the household. I t  is the invention of 
Mr. J.  W. Quilling, of Ursa, Ill., and ,consists of a car
pet stretcher provided with a reservoir for carpet tacks 
and means for feeding them singly to the carpet and 
driving them in. The advantages of such a device will 
be apparent to all who have ever laid carpets. O u r  
illustrations show several detail views o f  the inven
tion, which will enable our readers to understand its 
construction. It comprises a long hand-lever pivotally 

A COMBINED CARPET STRETCHER AND TACKER. 

connected with a foot-piece at its lower end. The foot
pieces is provided with teeth adapted to engage the 
carpet, and is also notched at its forward end. A 
hammer rod is held in guides on the hand lever, and 
is adapted to drive the tacks as they are fed into a 
toe-piece which projects into the notch of the foot
piece. The tack reservoir consists of a guideway which 
holds the heads of the tacks, their points being al
lowed to project outward through a slot. They are 
prevented from dropping into the toe-piece by a slide 
which closes the lower end of the guideway. The 
guideway is opened automatically by means of a lever 
which is moved on operating the hammer rod. This 
permits a single tack to fall down into the toe-piece, 
the head striking a lug which causes it to turn point 
downward. A spring on the toe-piece prevents it from 
passing through until forced down by the hammer. 
The tack reservoir may be loaded by inserting the 
tacks singly at the upper end. A more rapid method 
is as follows : On the side of the hand lever, just back 
of the guideway, as shown in our detail views, is a 
trough. The hand lever is held horizontally, and the 
tacks are put into this trough. The device is then 
turned on its side, as shown in Fig. 2 ,  whereupon the 
tacks slide into the guideway, point downward. They 
are then secured by a plate which slides in behind the 
tack heads. This plate may be seen in Fig. 4, secured 
to the main lever by screws passing through diagonal 
slots. A spring catch holds this slide in place. The 
carpet stretcher may be used in the usual manner, 
and the tacks driven in while holding the carpet 
stretched. The foot-piece can be folded up against the 
hand lever when the device is not in use, a catch be
ing provided for holding it in this position . 

. . , .  

New Law ot Importance to Ownerf!l oC Canadian 

Patenh. 

A very important amendment has been made in the 
Canadian Patent Act, which re'lieves the unsatisfac
tory situation which was occasioned by the recent de
cision of the Canadian Supreme Court, which held that 
the Canadian Commissioner of Patents is authorized 
to grant only one extension of manufacturing time, 
and that the provisions for the manufacture of the 
invention in Canada should be strictly complied with. 
The new law makes it  optional with a Canadian pat
entee either to comply with the manufacturing pro
visions of the Canadian Patent Act. which requires 
the patent to be worked in that country within two 
years, or to file a petition requesting that the Cana
dian Commissioner of Patents order that the patent 
be subject to the compulsory license provisions of the 
amended law, in �ieu of a compliance with the man
ufacturing provisions. 

Where patents are snbject to the compulsory H
cense law. it will be unnecessary for the patentee to 
commence the Canadian manufacture within any 
stated period ; but should another person show that 
the Canadian ma;: Ifacture is not sufficient to supply 
the Canadian demands, and should such person apply 
for a compulsory license, the license w i l l  have to be 
granted for a consideration, which will be determined 
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b y  assessors appointed b y  the Commissioner of Patents. 
In cases where the patentee has filed the petition and 
he finds it convenient to commence the Canadian man
ufacture at an early date, he wi1l not be obliged to 
grant licenses, for an applicant for a license will be 
unable to show that the Canadian demands remain 
unsatisfied ; and it will only be in cases where the pat
entee, for some reason or other, has not commenced 
the Canadian manufacture, that he may be called on 
to grant a license. When a license is ordered to be 
granted, the patentee will receive a valuab'le consider
ation, and as the licensee will not compete with any 
business which the patentee has commenced, it would 
in any case be to his interest to grant the license. The 
license laws, therefore, will do much to enable pat. 
entees to introduce their inventions, by bringing pat
entees and possible licensees together, and the value 
of Canadian patents which are subject to the license 
la w will be greatly increased. 

Canadian patents which ' were void under the old 
law by reason of the failure of the patentee to manu
facture the patented goods in Canada before the ex
piration of the first two years of the term of the 
Canadian patent, or within a single extension of man
ufacturing time, may be revived, provided the patentee 
before February 13, 1904, either commences the bona 

fide manufacture of the invention in Canada or files 
his petition requesting that the patent be subject to 
the license law. Every holder of a Canadian patent 
on an invention, which is not being manufactured in 
Canada, should therefore at once petition the Commis-

, sioner of Patents, in order to avoid being compelled 
, to manufacture before any stated period. The holders 

of Canadian patents which may be hereafter issued 
have six months after the grant of the patent in which 
to file the petition. 

The Canadian Patent Act is a'Iso amended so that 
a Canadian patent will not expire because of the expi
ration of a previously granted patent in another coun
try. The amendment also contains provisions which 
save the rights of third persons whose rights may 
have been obtained under decisions · construing the 
old law, and of persons who have commenced the 
manufacture of the invention in Canada between the 
date when a patent would have been held to have 
expired under the old law and the date when the new 
law went into effect. 

.. e., . 

FASTENING DEVICE FOR VENT PIPES. 
A new form of fastening device for vent pipes has 

been invented by Mr. John J. Meyer, of 23 East 135th 
Street, New York city. The device possesses the ad· 
vantage of being effective and reliable in use, and at 
the same time of being comparatively inexpensive t o  
manufacture. It can be very easily applied a n d  re
moved, and when applied will insure a perfect air and 
water-tight joint, capable of withstanding thermal 
c langes and inclement conditions. The device is made 
r "eferably of sheet zinc, consisting of a band of the 
metal adapted to be coiled snugly about the vent pipe .. 
As usually made it is formed with a straight upper 
portion to fit the sides of the pipe, and a flaring base 
portion setting out some distance from the sides of 
the pipe. In order to secure the device to the pipe, 
an angle piece is riveted to the outer end of the sheet 
metal coil. A similar angle piece is secured to the 

FASTENING DEVICE FOR VENT PIPES. 

coil in such position that when the coil is tightly 
wound around the pipe, the two angle pieces will near
ly meet and can be drawn firmly together by means of 
bolts. The lower edge of the coil is preferably pro
vided with a flange, which establishes a firmer seating 
of the device in place, and facilitates the application 
of solder to secure it to the metal covering of the 
roof. Previous to clamping the device onto the pipe, 
cement is poured in between the coils, and then after 
the parts are tightly drawn together, a most secure 
and stable suppor.t for the structure will be had. 



ODDITIES IN INVENTION. 

IMPROVED DUST-PAN.-A Philadelphian has invented 
a dust-pan which differs frem the 'Ordinary type in 
having a receptacle in which the sweepings may be 
t-emperarily stered and frem which they may be cen
veniently discharged when desired. This prevents 
scattering 'Of the dust areund the reem as the pan is 
carrIed frem place te place. The receptacle is lecated 
at ·the rear end 'Of the pan and has the ferm 'Of a cyl
tnder with twe slets 'Or 'Openings, 'One leading inte an 
auxiliary chamber belew the pan preper, and the ether 
11'ing at the tep 'Of the incline 'Of the pan. These are 
adapted te be cevered by a pair 'Of gates wpich may 

IMPROVED DUST-PAN. 

be 'swung te open 'Or clesed pesitien by a turn 'Of the 
handle at the end 'Of the receptacle. When using the 
pan the upper slet is uncevered and the dirt is swept 
up ' inte the receptacle. On clesing this 'Opening, the 
ether is uncevel'ed and the dirt may enter the auxili
ary chamber. A cap at the end 'Of the receptacle may 
be remeved te permit emptying the pan. The handle 'Of 

.ILK-WARMER 
AND NIGHT

LAMP. 

the pan is previded with a disin
fectant which, by means 'Of a plung
er, may be ferced inte the receptacle 
te disinfect the accumulated dirt. 

NURSERY MILK - WARMER AND 
NIGHT-LAMP.-A New Yerk inven
ter has hit upen the idea 'Of utiliz
ing the heat 'Of the nursery night
lamp fer warming baby's milk. The 
device cemprises a vessel fer cen
taining the milk, having at its 
lower en4. �n hm�r cllamber adapt
ed t-o .receive an incandescent elec
tric lamp. The lamp is held in 
place. by a bottem plug thereen, 
which fits snugly inte the chamber. 
Light frem this lamp is shed 
threugh an 'Opening in the walls 'Of 
. the vessel. A deuble-cenvex lens is 
here situated te diffuse and seften 
the light. The device is adapted te 
be hung frem a nail in the wall, 
but is held 'Out 'Of centact with the 
wall by a bend in the hanger piece 
and a deuble leep 'Of wire seldered 
near its lewer end. The safety, 
cenvenience, and ecenemy 'Of this 
device are readily apparent. 

., ·NOVEL FIRE-EsCAPE.-Semething decidedly unique in 
fire:escapes· is here illustrated. It is the inventien 
'Of Mr. P. H. Dedrick, 'Of Grand View-en-Hudsen, 
New Yerk. The device cemprises a series 'Of spring 
platferms se arranged that a persen may slide dewn 
from 'One platferm te anether until he reaches the 
greund. The fire escape is lecated in the shaft 'Or well 
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'Of a building, and this shaft is pr'Ovided with yielding 
walls frepl which tIte platferm� are hung. Obvieusly, 
frem the illustratien, the. fire escape is accessible frem 
any fieer 'Of the building, and since the platferms 'Over
lap each ether, there is ne danger 'Of falling between 
them directly te the greund. Instead, the unfertunate 
individual whe, driven by desperatien, trusts himself 
to this fire escape, will slide and beunce frem 'One 
spring platferm te anether with increasing mementum 
until he reaches the bettem 'Of the shaft. 

• 1., • 
Brief Notelll Concern1n� Invention .. 

There seems te be a craze fer things wireless. The 
latest additien te this line is a wireless armature, 
which has been invented by Rey Snedegar, living near 
Owingsville, Ky. A cempany has been fermed te pro
mete his invention. 

Mrs. J. Mitchell Clarke, 'Of Fifth Avenue, New Yerk, 
whese inventien 'Of a reseunding piane lid has already 
been referred te in these celumns, recently received a 
patent en the inventien. It is a convex lid which fits 
ever the piane in place 'Of the 'Ordinary lid, and is ap
plied te a grand, square, or upright instrument, but its 
fUnction is best filled -on a grand piane. 

Charles D. Redgers; the directer and general super
intendent 'Of the American Screw Cempany, 'Of Previ
dence, died during the latter part 'Of May at his home 
in that city. He had been in the screw-manufacturing 
business for thirty-five years, and being pessessed 'Of 
rare inventive ability, was the patentee 'Of a great 
many inventiens and imprevements which have been 
made during that time in the manufacture 'Of screw
making machinery. Mr. Redgers was 76 years 'Of age. 

A cablegram says that a peer watchmaker named 
Fritz, 'Of Berlin, has recently been made immensely 
wealthy by the invention and sale 'Of a mechanical 
time-fuse for projectiles. The arrangement ' made by 
him with the Krupp cempany called for a cash pay
ment 'Of $50,000 ' and a royalty 'Of ene 'mark ( a  trifie 
ever 20 cents) fer each 'One 'Of the fuses made 1jy them. 
The French, English, and American rights have alse 
been dispesed of recently. The fuse is said te be cap
able 'Of the mest delicate adjustment. 

Garabed G. Heghinian, an empleye 'Of the Bureau 'Of 
Highways 'Of the Bereugh 'Of Breeklyn, is the inventer 
'Of an autematic level red, by which surveying is dene 
witl; very much less werk and cemputatien than here
tofere. The ordinary" additi'Ons and " subtractidns 'in-' 
velved in levelin� are dispensed with' entirely, , silice 
by preper setting 'Of the red, cuts, fills, and elevatiens 
are read direct ; that is; the red reading itself is the 
cut, fill, 'Or elevation. Net 'Only are errers reduced te 
a minimum, since there is ne chance 'Of errers 'Of cal
culation, but the field werk is greatly reduced. 

Hans Neimend, 'Of Ida Greve, Iewa, has invented a 
device 'Operating en slet machine principles, with the 
device serving te take the place 'Of the time-henored 
custem of passing the cellectien bex in church. The 
apparatus censists essentially 'Of an air cempresser, 
which is te be placed in the basement 'Or some ether 
place cenvenient te the church where it is te operate. 
Frem the air cempresser pipes will be run te each 
seat in the varieus pews, the seats being uphelstered 
with individual pneumatic cushiens, and each 'One pre
vided with a slet machine device, the insertien 'Of 
a cein in which will permit air frem the cempresser 
te infiate the pneumatic cushien to a limited extent. 
It is evident that ' the more ceins inserted, the mere 
infiatien 'Of the cushien, and censequently mere cem
fert fer the 'Occupant 'Of the pew. 

A Cathelic priest 'Of Gardenville, Md., has patented 
a device designed fer the pretectien 'Of parishieners 
frem accidents which semetimes happen frem the use 
'Of candles at the celebratien 'Of the feast 'Of St. Blasius. 
This eccasien takes place early in: February, when the 
saint is inveked en behalf 'Of many devetJd church 
peeple, that they may be freed frem threat treubles 
'Of varieus kinds. The ceremeny is perfermed by 
cressing twe blessed candles and helding them lighted 
at the threat of the parishiener while a prayer is 'Of
fered. The reverend father's inventien censists 'Of a 
shield, by which the hair is pretected frem the fiame 
'Of the candles and the clething frem the falling candle 
grease. A number 'Of these have been 'made fer use, 
and have been used in different churches, and a cem
pany has new been fermed fer the purpese 'Of making 
them in large quantities fer general use. 

An 'Old man living at Alte Pass, Ill., named East
man, claims te be . the inventer 'Of the pilet as it is 
new used en the frent of the American lecemetive. 
The Mad River and Erie Railread was . the first in Ohio, 
and he was one 'Of the builders 'Of it. The first en
gines . supplied to that line had an arrangement 'Of 
iren reds fitted en the f rent, which picked up an 
animal which might be in the way 'Of its passage and, 
carried it aleng .

. 
This was net satisfactery, and after; 

this the "cew bumper" was devised, which led te end
less treuble. Eastman heard seme 'One say once that, 
what was wanted was a device whlch wOUAt push or: 
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throw an animal te 'One side when struck, and he de
Sign3d the pi�et as it is new in use' all ever this 
ceuntry, and which was feund te be satisfactery as 
soon as it was tried en the line which he was then 
werking fer. The pilet was, accerding te his acceunt, 
never patented, and he never received any direct sub
stantial benefit frem the thing. 

Frederick Sedgewick, fermerly 'Of Elgin, Ill., is the 
inventer of a cipher cede typewriting machine by 
which it is pessible te put a cemmunicatien in cipher 
which will defy selutien except by seme 'One supplied 
with the proper facilities fer deing se. This device 
was 'Offered fer patent seme time age, when it was at 
'Once eppesed by Geerge C. Blickensderfer, whe claimed 
that it was an infringement en the patent which he a:l
ready held. The usual time allewed te make 'Out a 
case in such instances expired witheut any further 
effert en the part 'Of Mr. Blickensderfer, and in all 
prebability the patent wi'll be granted. An Qrdinary 
message transcribed by thIs machine, which has a key- ' 
beard in many respects the same as a typewriter, is- ' 
sues ferth a jumbled mass 'Of letters, but the usual 
metheds 'Of unraveling a cipher message are defied. 
This is accemplished by an automatic device which 
changes the relatienship 'Of the keybeard and the 
letters at irregular ' intervals. In this way ne 'One 
character ii! in use mere than anether, and ne clew 
whatever is given fer anyene receiving the message 
surreptitiously te decipher it, and the 'Only way in 
which this can be dene is by cepying the message in 
anether machine which has been adjusted te cerre
spend with the 'One en which the 'Original message 
was written. This implement has been called te the 
attentien 'Of the preper gevernment autherities, 'and It 
is prebable that it win be adopted fer use in the army 
and navy. Senator Masen and Cengressman Hepkins 
are said te be using their infiuence in this directien. 

There was rece.ntly exhibited at the Franklin Insti
tute, in Philadelphia, by ' Frank A. Brunner, 'Of that 
city, a. means 'Of making phetegraphs en papers 'Of the 
'Ordinary slow-printing kind used by all prefessienal 
photegraphers, witheut regard te the weather. ' The 
business 'Of the professienal phetegrapher has been 
heretofore very largely dependent en .the sun. A few 
days 'Of rainy weather threws his business back just 
that leng, as he is unable te make prints witheut the 
aid 'Of the sun. With the machine referred te, i.t is 
pellsi1;>le. net. only te make the prints at all times, but 
te do the �erk

'
in half the tlme usuaily required: . The 

inventien e�braces two features, 'One In the censtruci
tion 'Of the lamp giving a light very rich in the violet 
rays, and which have by far the greatest chemical ac
tien, and the ether in the censtructien 'Of a frame, by 
which the plates are held areund the light at the peint 
where they receive the greatest and most diffused il
luminatien. The machine is ectagenal, 'Occupying a 
fioer space 'Of about three by three feet, and each 'One 
'Of the spaces will accemmedate a printing frame 11 
by 14 inches, 'Or a greater number 'Of smaller 'Ones. The 
daily capacity 'Of the machine is abeut 800 'Or 900 
prints, 5 by 7 inches. In the demonstratien given, a 
print 'Of a negative 'Of a very dense character, which 
the eperater said required thirty minutes te print by 
bright sunlight, was made in sixteen minutes, while 
prints of a nermal density were readily ml1de in much 
less time. The machine is designed fer the use of all 
commercial phetographers, and is made in three sizes 
te meet all demands. 

Few persens centemplating the line 'Of homely tele
graph peles standing aleng a road or highway, re�lize 
the ameunt 'Of meney there is invested in these tall 
sticks 'Of weed. Each 'One 'Of these represents an ex
penditure 'Of frem twenty-five te 'One hundred doilars. 
and occasiena'lly, in the instances 'Of the very large 
ones sometimes required, the cost everteps the maxi· 
mum mentiened. Any scheme which will tend te pre
leng the lives 'Of these peles will be welcemed by the 
telegraph and telephene cempanies. One 'Of the great
est seurces 'Of anneyance te the cempanies is the ten
dency 'Of the poles te deteriorate at a point where they 
enter the greund, by reasen 'Of the rotting 'Of the tim
ber caused by the meisture frem the earth. If the 
pele is net remeved in time it will fall, and seme
times carry with it a number 'Of neighbering peles, 
which have alse became mere 'Or 'less weakened at the 
feet. The peles thus damaged are unfit fer further 
service, but a means 'Of making use 'Of such peles has 
been devised in the reserting te a foot 'Or butt 'Of ce
ment. These are made in different thicknesses abeut 
fl.ve feet leng, and when used en new poles permit 'Of 
the purchase of peles five feet sherter than weuid be 
)therwise required. One 'Of the greatest advantages, 

hewever, is the fact that a weakened pele can be set 
en a streng leg and given a new existence witheut the 
necessity 'Of disturbing the 'Overhead werk. This is 
accemplished by cutting the pele at the greund and 
slipping a new cement butt in the hele where the 
wooden end fermerly rested. This same scheme is 
reserted te in the constructien 'Of fencing, the cement ' Slabs beinc used for the support of the posta. 



SEPTEMBER 26, I903. 

� Legal Notes. � 
Two DESIGN PATENTS CONSTRUED.-SUit was brought 

by Christopher C. Bradley against Richard Eccles 
(Bradley vs. Eccles, 122 Fed. Rep. 87) for the alleged 
infringement of two design patents issued to the com
plainant and owned by him. One design patent cov
ered thi'll couplings, the other a washer for thill coup
lings. Tl1e former was granted on May 29, 1900, the 
later on May 10, 1898. 

Section 4929 of the Revised Statutes in force at the 
time of the commencement read as follows; 

"Any person who, by his own industry, genius, ef
forts, and expense, has invented and produced any new 
and original design for a manufacture, bust, statue, 
alto-relievo, or bass-relief; any new and original design 
for the printing of woolen, silk, cotton, or other, 
fabrics ; any new and original impression, ornament, 
patent, print, .or picture to be printed, painted, cast, or 
otherwise placed on or worked into any article of man
ufacture; or any new, . useful, and original shape or 
configuration of any article of manufacture, the same 
not having been known or used by others before his 
invention or production thereof, or patented or de
scribed in any printed publication, may, upon payment 
of the fee prescribed, and other due proceedings had 
the same as in cases of inventions or discoveries, ob
tain a patent therefor." 

Both of Mr. Bradley's patents were taken out for 
designs for a manufactured . product and purport to be 
new and original designs for a manufacture, and new,. 
useful, and original shapes or configuration of articles 
of manufacture, and that they were not known or used 
by others before their invention or production. 

The court thought that a thill coupling is a manu
facture� and that. a washer for a thill coupling is a 
manufacture could not be successfully denied; and 
that a new and original design for such a manufacture 
was within the statute. Whi"le the patent granted 
under this section was for the design of a manufacture 
or article, such design was not rendered unpatentable, 
or placed without the statute, for the reason that the 
a,rticle of manufacture to which the design related, 
and which was manufactured according to the design, 
was an article of use in some branch of industry. 
. In the opinion of the court, it mattered little whether 

the' new " and original design, or new, useful, and orig
inal shape or configuration, of an article of manufac
ture, is applied to ornamental wall paper, pictures, or 
any other manufacture intended simply for ornament, 
or to the picture frame intended to hold the picture in 
place, or to a window intended to light a house or 
church, or to a plow or hammer ulled in agricultural 
and industrial pursuits. All are equally within the 
statute, and were intended to be. 

"The carpenter who sings while he swings his 
hammer .admires the design of the instrument he is 
wielding; that is, the appearance presented to his eye 
and created by imposing on the physical substances 
constituting that instrument a design which gives to 
his hammer some peculiar shape or ornamentation that 
makes it pleasing to his eye. The plowboy who 
whistles as he follows in the new-turned furrow ad
mires .and is impressed by the design of the plow that 
turns the sod, which is nothing more or less than the 
appearance presented to the eye and created by impos
ing on physical substances making the plow some pe
culiar shape or ornamentation." 

"Nor can it matter," in the judgment of the court, 
"that · the new and original design for a manufacture, 
or the new, useful, and original shape or configuration 
of the article of manufacture is designed for use in 
some obscure place. Primarily, it comes from the 
hands of the manufacturer, and is placed upon the 
shelves of the shopkeepers for sale, whence it passes 
into the hands of purchasers and users, . and so is 
observed, and, if of a new and beautiful design, ad
mired, not only by a'll patrons of the shop where kept 
for sale, and by all would-be purchasers, but by all 
who use the article thereafter, or observe it while in 
use. Common experience teaches that the element of 
beauty or tasteful construction adds largely to the 
salability, and hence to the value, of the most common 
articles in use by the human fami'ly. A harness is 
used upon a horse for the purpose of attaching to such 
animal the vehicle in which the driver is to be seated, 
and, so far as mere use is concerned, it matters little 
as to the design of the harness, but who would think 
of denying that the harness beautifully designed is 
within the statute? Who would think of denying that 
a new, useful, and beautiful design for a buggy is not 
within the statute? If this be true, then each and 
every part of such vehicle, if handsomely designed, 
ought to be and . must be within the statute. This 
court is ·of the opinion and holds that the thill coupling 
is an appropriate subject for a design patent. This 
court · is a1so of the opinion that a washer for thill 
couplings is also an appropriate subject for a '  design 
patent. Both are articles of manufacture, and, whUe. 
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designed for . sale and use, it is important to the . mallQ. 
facturer and merchant that the design be pleasing to 
the eye and ornamental ; and it is also important to 
the user of the vehicle to which they are attached that 
the design be ornamenlal. The expense of carriages 
for pleasure riding is probably double because of the 
use of designs purely ornamental to the carriage. 
Carriages are painted in various designs, and this 
painting is intended to be ornamental. Would not a 
new and ornamental design for painting a wagon be 
within .the statute? The painting is useful as well as 
ornamental, but double the money is frequently paid 
for ornamental painting, where the utility is not added 
to in any degree. The complainant's design patent for 
his thm .coupling is new, taken as a whole, and in its 
design is ornamental to the carriage and pleasing to 
the eye, in and of itself. Both singly and .in combina
tion with the carriage it is new, useful, and orna
mental. Hanging by itself upon the wall of a house, 
it would not be ornamental as part of the house; but, 
hanging by itself as ail article of manufacture for use 
as part of a carriage, it is ornamental, and at once 
attracts the attention and excites the admiration of 
all who love and admire beautiful vehicles." 

The court did not hold that a patent must be orna
mental in the ordinary sense in which that word is 
used; that is, that it must be an ornament in a parlor 
or room of a house or an ornament solely upon a 
vehicle with which it is used, or ornamental if worn 
by a person. The court was of the opinion that the 
statute, even as amended May 9, 1902! means that "the 
design or fo-rm for the article of manufacture is to be 
such that it is ornamental when offered for sale in the 
market, if designed for sale in the market, or orna
mental in the place where used, and that the statute 
is satisfied if it be ornamental in either place. If a 
design patent for a washer for thm coupling looks fine 
and' handsome (that is, ornamental) ,  and if it produces 
this effect upon the eyes of those who desire to pur
chase and use such an article of manufacture, and upon 
all who observe it, and, when observed, produces pleas
ant emotions in one who has an understanding of and 
an eye for a thing of beauty, which is a joy forever, 
whether it be useful or non-useful, . because of the 
design, then it is within the statute and patentable." 

The court tersely said that complainant's device for 
a washer for thill couplings answered these conditions. 
"No one in a .civilized, community would tJ:1ink ot using 
a . .  string of them for a necklace. They are not de
signed to be ornamental in that sens�. They would be 
orhamental, properly strung and hung in a carriage 
factory, carriage house, or stable. The form in which 
this washer for a thi'll coupling is made adds or lends 
beauty and attractiveness to itself; that is, to the 
washer. In other words, its design is such that the 
washer itself, ordinarily not pleasing, or at least not 
attractive, to the eye, is made a handsome and attrac
tive thing in the eye of all who have a taste for vehicles 
and their attachments. This washer is not intended 
as a decoration, but may in places be used as such, 
and, aside from its usefulness, might add beauty, grace, 
or attractiveness to the places' in which kept for sale 
or use, or in which carriages are kept for sale or use. 
The design is such that an unattractive article of man
ufacture is made beautiful and attractive to the dealer, 
the trade, and the user, and those who see it in use. 
It is not intended for exhibition as a mere ornament 
when completed according to the design, but is in
tended to be ornamenta'l in its sphere of usefulness, 
and attractive and pleasing to the senses of all ob
servers, and may be used in the places mentioned as an 
ornament." 

It was held that both these patents were unantici
pated, valid, and infringed. 

A SLATE-PICKER PATENT CONSTRUED.-Two patents 
were issued in 1888 and 1893 to Septimus Thomas for 
what is known as a slate-picker, or device for mechanic
ally separating and temoving slate and other impuri� 
ties from coal. These patents were made the basis of 
a suit of Thomlts vB. Spencer ( 122 Fed. Rep. 877 ) .  

The court said that the general principle made use of 
is the greater weight, and consequently slower motion, 
of the slate as it passes along with the coal down and 
over certain chutes or planes of different materials 
differently inclined, which are so constructed and ar
ranged that tb,e slate is induced to drop into an open
ing near the end, while the coal leaps over it and goes 
on. There is nothing particularly new in this, the 
same idea ha,(ing been simHarly made use of in several 
preceding structures, including two patented to the 
same inventor, one in 1875 and the other in 1878. The 
patents in suit depended for their novelty and validity, 
not on new features previously used, but on a par
ticular combination of them devised by the inventor 
to produce the result in mind. The al'leged infringe
ment was also to be judged in the same way. The 
quest!on was not whether the machines constructed by 
the defendants had anything in common with the 
patents ' in suit, but whether they employed the same 
combination of elements in substantially the same way 
to effect ,the same result, . 
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The court .said that the mistake plaintiff made con
sisted in supposing that the adaptation of any element 
of the patents constituted an infringement, however 
old such development ' may be, and without regard to 
the combination in which it figures. 

"The defendants make use, for instance, of a feeder, 
and they also employ a stone slab as a defiector plate 
near the end of the chute. But it by no means fol'lows . 
that either of these is an infringing us�both of these 
devices being old-simply because they are found in 
the patents in suit. No doubt, in general effect, a' 
rocking or rotary feed, such as those in the defend
ants' machine, is the equivalent of the reciprocating 
vertical feed employed by the plaintiff, however much 
it may improve thereon. But a reciprocating feed 
actuated by an eccentric in exactly the same .fashion 
as now is an element of the Thomas ore ' separator, 
patented in 1878, and was adopted again by express 
reference in that of 1888, so that when the earlier of 
these ran out, as it did hi. 1895, as a device it was open 
to every one, and the defendants were 'at perfect Uberty 
to make use of it as they have. The same is true with 
regard to the slab of slate or stone, of which much 
seems to have been made. Assuming that the use of a 
mere material could be so monopolized, which is at 
'least debatable, it is specified as appropriate in such a 
structure in both of the Thomas patents, which have 
just been alluded to; so that, if ever otherwise, it cer
tainly now is free. The adjustable opening at the foot 
of the lower chute stands in exactly the same situation; 
As to both the patents in suit, therefore, these three 
things were all old, and no just complaint can be made 
with regard to the use of either of them as single, inde
pendent features in the defendants' machines." 

The court held that the claims were not infringed. 

AN INTERESTING TRADE MARK DECISION.-In the case 
of Uri vs. Hirsch ( 123 Fed. Rep. 568) , it appeared that 
a bill was filed by the complainant for the infringement 
of an alleged trade mark, the complainant asserting 
that since the 15th day of April, 1892, he was engaged 
in compounding and selling liquors variously 'labeled 
"R. H. Parker Rye,'� "R. H. Parker Whiskey," "Parker 
Rye," "Old Park Rye," and "Parker Bourbon." In 
these names a common law copyright and trade mark 
was claimed. The bill tendered directly the issue that 
the defendant's use of the name "Parker" originated 
in ' ,the fraudulent purpose to reap benefit from. the 
reputation of complainant's whiskies, with .the allega
tion that the defendants for a long time had been 'ao 

, engaged. The defendants asserted that they had bee'n 
enga,ged since 1879 in the handling, compounding, atid 
selling of liquors in Colorado, in which State they had 
marked packages of liquor with the name "Old Parker." 

The court stated that if it be conceded that the 
names employed by the defendants designating their 
whiskies "possessed no special significance as indicat
ing a grade and qualities of goods of class and kind," 
this would not show such appropriation of the name 
"Old Parker" as would establish in the defendants a 
trade mark right. It appeared from the evidence that 
the only sales known by complainant to have been 
made by the defendants were two barrels, early in , 
1901, under the style of "Old Parker." The testimony 
of the purchaser shows that he understood in making 
these purchases that the liquor was not from the com
plainant's house. The court strongly intimated that 
the complainant's pleading was characterized by utter 
recklessness of allegation. The trade mark had been 
published and recorded in the Fifth Kentucky District 
of Internal Revenue, Nelson County. Many exhibits 
were produced which showed how conspicuously he 
had advertised his products. 

The court denied the prayer for injunction and dis
missed the bill, since it could not be sh.own that the 
defendant had fraudulently endeavored to injure the 
comp'lainant's business. 

SlIlOKELE/iS POWDER PATENT CONSTRli'ED.-Letters pat" 
ent were granted June 3, 1890, to Richard von Free
den, for a process for making smokeless gunpowder 
from nitro-cellulose. The process consisted, first, in 
completely dissolving the nitro-cellulose by a solvent, 
and, after it is kneaded or rolled into a plastic mass, 
hi adding a "liquid or vapor chemically indifferent to 
the c9nstituents of the mass," preferably water or 
steam, and swelling until complete granulation aas 
been produced. Suit was brought against Dupont 
de Nemours & Co. by Wolff ( 122 Fed. Rep., 944 ) ,  in 
which an infringement of this patent , was claimed. 
In the Dupont process finely diVided nitro-cellulose 
is distributed uniformly by means of stirring through
out the bodY of the water or liquid which holds it in 
suspension. The solvent is then added and the stir
ring ·continued, by which means gelatinization or 
granulation are simultaneously effected. The court enter
tained some doubt as to the sufficiency of the descrip
tion of the Von Freeden patent. It held, however, If the 
patent be not invalid because it ·does . not specify the 
quantity of water or steam required to produce granu
lation, it Is not infringed by the Dupont procees. 



BICENTL Y PATENTED INVENTIONB. 
ElectrIcal Device •• 

DROP-SWITCH FOR TELEPHONES.-G. L. 
GULLIFORD, Bloomington, III. In lIr. GuIll
iord's patent the Invention has reference to 
telephony, and the more particular object of the 
Improvement Is the provision of a neat, etllclent, 
and reliable form of drop-switch constituting a 
relaying mechanism for actuating an alarm at a 
distance from the telephone. 

SUPPORT FOR TELEPHONE-RECEIVERS. 
-E. BASS, New York, N. Y. The purpose of 
the Invention Is to provide a support for tele
phone-receivers which wlII be simple, durable, 
etllclent, and economic, Independent of the tele
phone back and Its appurtenances, and which 
can be quickly and conveniently applied to a 
wall oI' other support adjacent to the tele
phone-box without , unnecessarlly marring the 
support. 

TIME-CONTROLLED ELECTRIC ALARM. 
-A. L. RONELL, Humboldt, Iowa. The Invention 
in the present case relates to a time-controlled 
eiectrlc alarm admitting of general use and of 
special utUity In relation to schools, rallway
depots, hotels, and all other Institutions In 
which It Is desirable to sound an alarm peri
odically. 

TELEPHONE TEST INSTRUMENT.-H. G. 
CHALKLEY, New York, N. Y. This Improve
ment refers to test Instruments of the kind more 
particularly used In detecting trouble upon tele
phone-wires. In operation the purpose Is to 
provide means for dividing the current so as 
to enable the Instrument to work with either 
a live wire or a dead wire. In other words, the 
object Is to send the current through the mag· 
net for the purpose of actuating a diaphragm 
and through the comminuted carbon for the 
purpose of enabling the voice to etrect It by 
means of the carbon. When the Instrument I s  
used as a receiver, the magn�t-colls are ener
gized from a distance. 

EngineerIng Improvement8. 

BOILER.-M. F. KENELY, Elizabeth, N. J. 
The aim of .thls Invention Is to provide certain 
new and useful Improvements In bollers where
by the water Is quickly heated, a rapid circula
tion of the water Is etrected, and the front of 
the boiler Is protected against the -intense heat 
emanating from the burning fuel In the tire-box. 

DEEP-WELL PUMP.-N. A. HEYMAN, Los 
Angeles', Cal. In carrying out the present' In
vention, Mr. Heyman has particularly In view 
the construction of an apparatus through the 
medium of which a steady . regular tlow of 'Water 
from a well or mine wlll be' maintained, ' SUch 
apparatus also embodying the essential and de
sired features of simplicity and durablIlty. The 
Improyement has particular relation to a pump 
for raising water from deep wells, mines, or the 
like by means of compressed all'. 

MANHOLE-COVER.-J. J. IRVINE, Pittsburg, 
Pa. In this case an object In view Is the pro
vision of means for supporting a manhead with
in a boller In an open position when It Is de
sired to clean out the Interior thereof, such 
holding means enabling the manhead to be 
easily and accurately returned to Its seat 
against the boiler In a manner to secure a tight, 
joint between the parts and overcome any 
tendency to leak when the boller Is again used. 

MEANS FOR FEEDING FUEL TO FUR
NACES.-R. W. GROVE, Lewistown, Mont. One 
object Mr. Grove has In view Is the provision of 
simple and etllclent means for feeding solid fuel, 
such as coal, Into the furnace In a way to 
minimize manual labor and the admission of 
cold all' to the combustion or grate chamber. 
A further object Is to equip the fuel-feeding 
mechanlom with means for distributing the In
coming fuel over the tire-box and the bed of 
Incandescent fuel therein, such distribution be
Ing regulated to direct the same toward one 
side or the other of the grate-chamber or Into 
the middle portion thereof. 

HeatIng and VentilatIng. 

GAS-HEATER.-J. R. TYSON, Reading, Pa. 
This invention refers to Improvements In heat
ers of that kind which are especially desl�ed 
for use on gas-tixtures to utilize the tlame re
sulting from the combustion of gas as a means 
for heating and ventlIatlng rooms or apart
ments. The heater Is simple and compact In 
construction and adapted to be easlIy slipped 
Into place on a common gas-jet. 

HOT-AIR REGISTER.-S. TUTTLE, New 
York; N. Y. An object claimed by this Inventor 
I s  to aecure an enlarged opening from a lower 
room to an upper by projecting the register 
som'e distance Into the room, thus allowing a 
portion of �e tloor to be cut out for a larger 
pipe than can be passed up through the ordi
nary partition. Another object Is to control the 
all' dellvered by directing It wholly, partly, or 
aot at all Into either the lower or upper room. 

Hardware. 

SAW-SET.-P. H. L. KLETTE, Bates, Cal. 

and "bolt" locks. The object Is 'to furnish a 
ready and etllclent means of securing In any 
desired position nuts to bolts In 'such a manner 
that the nuts may not become loosened by jar
ring or by any turning of the bolts or other 
parts to which they are attached. 

Llghtln&, and HeatIng. 
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the water-supply, and ' by  thus 'avolding a' slow- ney, to avoid accidents, and render the travel 
closing movement the ' InVeB� attains a valve of· passengers periectly safe. 
which enables the tank to be quickly tilled, and CAR.-S. E. JACKMAN, Brooklyn, N. Y. Mr. 
which avoids uncertain movements of the tloat Jackman's invention relates to amusement de
which occur In many ball-cocks. A pipe and vices, such as Inclined rallways of the kind de
shell Inclosing the fl,llme Is provided, these parts scribed In his patent noticed Immediately 
being relatively movable and' the water supplied . above ; and the object I s  to provide a car ar
to one. Means are provided for Imparting the ranged for convenient and safe coupling to an
relative movement referred to, and for this rela- other car and having a brake mechanism under 
tlve movement to act a s  a guard to prevent th'e control of th'e attendant ' to permit of 
splasbing the water when discharged. <;hecklng the speed 'Of the car on the down-

HEATING-STOVE.-C. lIATTHEWS, Colum
bia, Mo. Broadly stated, the Invention resides 
In a peculiar casting Involving novel detalls 
of construction whereby Increased heating-sur
face Is provided. More detlnltely stated, It con
sists In the casting formed 'by upper and lower 
members, of which the former constitutes the 
tire-bowl and the latter the ash-pit. 

FILLING-TUBE FOR BOTTLE-,FILLING slope, the car also having a circuit-closer for 
. MACHIN ES.-S. C. MILLER, LoulsvlIle, Ky. closing a circuit in the track to annunciate 
The Invention relates to' a class of bQttle-i1IIlng the position of the car on the track. 

OIL-BURNER.-C. W. SIEVERT, Los Angeles, 
Cal. This Invention relates to an oll-burner 
constituting to some extent an Improvement 
over a prior patent of Mr. Sievert. The object 
of the present Invention Is to etrect a more 
thorough and uniform vaporization and conse
quent combustion of the 011 and also to en
able the burner to be placed . In any position 
and supplied with oll In company with a rela
tively thin stream of water, which etrects 
thorough atomization of the oll and also when 
heated assists In transforming It Into vapor. 

BIacblne. and BIechaolcal Device •• 
AUTOMATIC D:&VICE FOR OPERATING 

HATCH-COVERS FOR ELEVATORS.-S. E. 
AUSTIN, New York, N. Y. Mr. Austin's Inven
tion relates to Improvements In an automatic 
device for operating hatch-covers for elevator" 
of that class disclosed In a patent Issued to 
H. Mattullath, wherein a latch-bolt Is em
ployed for sustaining a hatchway-cover, this 
bolt being geared to a segm'lnt on a short shaft 
which Is equipped with a tlnger or cam, the lat
ter being disposed In the path of a tappet that 
Is movable with the platform of an elevator 
car or cage of a suitable type. The construc
tion Is practically noiseless In operation. 

TENONING-MACH1NE.-W. J. McNAUL, 
Butte, Mont. The opera'tlvf means' provided in 
this Invention serve to automatically load a log 
on a carriage embodied In the machine, to 
clamp the log tlrmly on the carriage, to pre
IImlnarlly cut the log, after'Yard automatically 
reverse the carriage and the log, subject the 
log to the tlnal cutting operation In a way to 
complete the tenons, �o reverae the carriage 
and return the log In a completed con
dition to the normal position, and tlnally dis
charge the log automatically from the' ·carrlage. 

DUST-COLLECTClR. -;...'1,. ' · ·C. Mm-rt'RoT'f, 
EvansvlIIe, Ill. This case refers to dust-ool
lectors, the Invention being Intended as an 
Improvement on devices of this 'class: disclosed 

' In a former patent to Mr. Meyerott. In the 
present case an object In' view Is the provision 
of means for collecting the dust that escapes on 
the outside of tllterlng-pockets when they are 
jarred successively, the outilide dust being col
lected by pneumatic devices which carry the 
dust back again to the machine. 

STOP-MOTION FOR CLOTH-TENTERING 
MACHINES.-J. L. DABBS, RockhlII, S. C. 
Much trouble and loss of time and waste of 
cloth Is occa,sloned by the edges of the cloth 

becoming detached from the tenter-chain pins of 
a cloth-tentering machine, and the general ob
ject of thc Invention Is to provide automatic 
means of construction adapted to stop the ma
chine should one or both edges of the cloth be
come detached from the tenter-chain pins. 

MACHINE FOR AERIAL NAVIGATION'.-
I. I. MORRIS, Mellette, S. D. The purpose of 
this Invention Is to provld!! an apparatus 101' 
aerial navigation which will be of simple and 
durable construction and etrectlve In opera
tion and In which a balloon-supported frame Is 
employed provided with a motive power, Includ
Ing means for lifting, and means for driving, 
and which also carries a steering device and 
wheels to support ,the , structure when . on the 
ground. 

WEIGHING-SCALE.-J. COLLINS, Sewee, 
Tenn. The Inventor seeks to provide In tills 
case simple and efJIclent means adapted for 
operating In a way to ascertain the relative 
values of commodities which dltrer In values
lIuch, for example, In using the apparatus by 
wheat-mlIIers to determine the quantity of 
1I0ur and bran to be given In exchange for a 
predetermined or unknown quantity of wheat the 
grade of which may be up to or below a re
quired standard. 

BINDER.-E. M. ANDERSON and G. E. POST, 
New York, N. Y. This Improvement resides 
particularly In the locking-mechanism. T·he 
locking device comprises the u!lual telescoping 
parts, the inner of which carries a dog " which 
permits a free telescoping or Inward movement, 
but Impinges against the Inner wall of the outer 
tube, so a s  to prevent outward movement . .  This 
dog Is controlled by a cam-Uk!!, member mounted 
to turn In the Inner 'lock-section and when 
thrown to a certain position engages the dog 
and moves It Into active llOsltion. 

BORING AND TENONING MACHINJil-J. 

machines embodying a vertically-adjustable RAILWAY-RAIL BRACE OR TIE-BAR.
tank from which liquid I s  conducted down- W. E. ARTHUR, Aberdeen, Md. Mr. Arthur's 
ward through self-closing tubes Into a number Invention Is an Improvement In tie-bars or 
of bottles ' supported below the tank to be tilled braces for rallroad-tracks, by which to tie the 
therefrom. Improvements In this class of ap- opposite ralls of the track securely together and 
paratus are shown In a former patent of this brace one from the other. The tie-bar can be 
Inventor. The object of this Invention I s  to made of any desired strength and can be ap
provide tilling-tubes for the bottle-tilling ma- pIled to the ralls either In new work or In 
chine specltled that In suitable number may work already constructed and can be arranged 
be employed for the purpose whereby these at such Intervals as may be found necessary to 
slmllar members of the machine are greatly prevent any spreading or other lateral dls-
Improved In operation. placement of the ralls. 

ATTACHMENT FOR CAN-HEADERS.-R. TROLLEY-STAND.-J. J. BOUCHARD and W. 
D. TOWNSEND, Chicago, Ill. The object of this 
Invention Is to provide an attachment whiCh 
may be placed on the machine, thus adapting 
It to any desired size of can without reorganiz
Ing the entire machine. This enables one ma
chine by a very simple adjustment to be 
adapted to any size of .can, and In smatt· fac
tories It will to a great extent reduce the cost 
of equipping, maintaining, at;ld operating the 
plant. The Invention Is applicable, for ex
ample. to machines of that class shown In a 
prior patent to Wheaton, No. 477,584. 

ENGRAVING-MACHINE.-I. R. BEAM, El
mira, N. Y. In the present case the Invention 
relates to a machine for engraving from pat
terns ; and It comprises a tracer having con
nection with a graver, so that by moving the 
tracer over' a pattern or copy the graver will 
be made to . work on the plate to reproduce the 
subject of the copy or pattern. 

or Intere.t to Farmer •• 
POWER DEVICEJ.-D. LUBIN, New York, 

N. Y. The present Invention relates to Im
provements In power devices particularly 
adapted for drawing a cultivator or other agri
cultural Implement through the ground to 
tlt;iely pulverize or break the earth around, and 
,between , rows of, pla,nts or to draw such Im
plement through unplanted ground, an object 
'being to pl'oduce a device designed to be opel'
'ated manually. and by. means·. of ,whicb a. ·heavy 
tool may be operated with but lItUe manual 
exertion and digging deeply Into the ground. 

F. ENSOR, Bradford, Pa. In the present patent, 
the Inventors seek to produce a construction of 
the mechanism constituting the bearing aroun� 
which the pole may swing or turn on a vertical 
center, the mechanism being so designed as to 
minimize the friction and wear on the working 
surfaces, , to turn easlly and freely without 
lubrication, and to exclude the entrance of dust 
and dirt from the working parts. They also 
seek to produce a construction which provides 
for the secure attachment of the pole to the 
pole-socket In a way to relieve the strain on 
the pole-clamp and to allow the ready Inter
change of dltrerent poles. 

AUTOMATIC TRAIN-CONTROLLING ME
CHANISM.-A. E. OSBORN, New York, N. Y. The 
purpose of the Invention In the present patent 
Is the provision of new and Improved means 
for automatically stopping a car or train of 
cars Independently of the persons In charge 
and of the signal apparatus of the 'rallway 
should such apparatus be employed. 

CAR-FENDER.-J. A. WILLIAMS and L. B. 
BRITTON, Seattle, Wash. The improvetrient at 
these Inventors relates to safety-fenders for 
cars and vehicles, and has for Its principal 
object the provision of a safety-fender for eal'Ji 
and slmllar veh!cles which is automatic In 
operation, besides being Inexpensive to manu
facture, a s  well as durable, and comprising com
paratively few elements or par.ts which are 
simple. In their embodi,nent and qat liable tQ 
get Qut of order. 

RAILWAY-SWITCH.-W. K. SMITH, Denver, 
DUMPING AND ELEVATING APPARATUS. Col. In this case the Invention has reference 

-Po J. MAUGER, Minier, Ill. Mr. Mauger's In
vention Is an Improvement In that class of 
apparatus employed for discharging or dump
Ing grain or other commodity or material from 
a wagon or cart Into a conveyor or chute, by 
which It Is delivered Into a permanent storage
receptacle or Into a car, boat, or other medium 
of transportation. 

DITCHING-MACHINE.-P . . BERGLUND, New
man Grove, Neb. One feature of this Inven
tion Is the provision for convenient vertical ad
justment of the auger or borer whereby It Is 
adapted for boring ditches of varying depths. 
Another important feature Is the improved 
construction of the auger or borer Itself, where
by It Is adapted for both cutting and slicing 
the earth as the machine advances and also for 
thrQwlng out the soll thereby loosened. 

PertainIng to Vehlclea. 
TIRE.-C. MILLER, Binghamton, N. Y. 

The Inventor claims as his object the provision 
of an improved form of protective non-punctur
able shoe or casing for cushion and pneumatic 
tires, and Is designed to provide for conven
Ience In aecurlng the opposite edges of the 
casing to a rim and to Illsure a strong con
�n therefor Independent of the pressure 
fit the tire proper, especially a pneumatic tire. 
'rhe Improvements are appllcable to solid wood
en fellles and to metallic rims of dltrerent 
sltapes without altering the device. 

RESILIENT REST FOR VEHICLE-TOPS. 
-T. F. GENSMER, Lewiston, Minn. This In
vention has for Its object to provide a novel, 
simple rest for the support of a reclining 
vehicle-top and which Is adapted to absorb jar 
Incidental to the sudden descent of the top 
when It Is rocked Into a reclining position to 
remove the top from above the seat of the 
vehicle. 

SLEIGH'.-JENNIE R. KYLE, Gex, Ky. This 
Is an Improvement In that class of sleighs 
which are formed of runners and hub attach
ments adapted for use In connection with a 
buggy or carriage body and Its axles. Thus 
upon �emovlng' the wheels of a buggy or car
riage :rom Its axle-journals the latter may be 
Inserted and secured In the hubs of the im
proved sleigh-runners. 

to improvements In switches fQr street-raUways, 
t�e object aimed at being tQ provide In con
nection with a switch-tongue a simple means 
whereby the switch may be shifted by a motor
man on a car whlle the car I s  In motion. 

SWITCH-OPERATING DEVICE.-W. K. 
SMITH, Denver, Col. Mr. Smith's Invention 
relates to Improvements In devices for shifting 
switch-tongues for street-rallways, the object 
In view being to provide a simple switching 
device carried by a car and so arranged that 
by foot-pressure the motorman may cause the 
shifting of a switch to either of Its positions 
whlle the car Is In motion. 

BII.cellaneou •• 
NON-REFILLABLE BOTTLE.--C. R. ScKU

MACHER and D. SPEELMAN, Providence, R. L 
In carrying out this Improvement the Inventors 
have In contemplation the provision of a bottle 
which shall be so constructed and arranged 
that the contents thereof may easlIy be re
moved, but at the same time It wlII be Im
possible to ' retlll the same bottle again. 
A further object Is to provide a stopper and 
casing for the bottle-neck which may be easlIy 
Inserted therein and when In position cannot 
be removed therefrom without breaking the 
bottle. 

FIREMAN'S HELMET.-C. EAGLE and · F. 
VOGT, JR., New York, N. Y. This Invention has 
reference to Improvements In appliances to be 
worn by tlremen In Invading rooms or· apart
ments tilled with smoke ; and the object that 
the Inventors have In view Is the provision of 
an Improved helmet designed to minimize the 
danger of sutrocatlon to the tlremen In extin
guishing a tire. 

FORM OR LAST FOR BOOTS OR SHOES. 
-J. E. BETE, Stoughton, Mass. The principal 
object of the Invention Is to furnish a device 
which Is simple In Its embodiment and etrectlve 
and ' reliable In use, besides possessing the ca
pacity for long and repeated aervlce. Another 
object Is to provide a device of this character 
comprising few parts which are easlIy assem
bled together and also which Is easy to handle, 
strong, and durable, and not liable to get out 
of order. 

The object In this case Is to provide a new and. 
-Improved saw-set which Is simple and durable 
In construction, easlIy manipulated, positive In 
operation, and arranged to bring the point of 
the saw-tooth in contact with the plunger 
previous to moving the latter to set the tooth. 

WILSON, Lathrop, Mo. The Intention In this 
improvement Is to provide a boring and tenoning 
ma,cbine which Is sl'l1�;Q and durable In con
struction, very etrectlve In' operation, easlly 
applied or removed, and arranged to permit of, 
quickly and accurately boring fellles and other 
articles and forming tenons OIl the , ends of 
spokes. 

Hallway_ and Their Acce .... orleli. 

INCLINED RAILW AY.-S. E. JACKMAN, 
Brooklyn, N. Y. The, purpose of this Invention 
Is to provide an 'hlcIlned ralIway arranged to 
enable persons to enjoy a continuous ride over 
an IncIlned or switchback road ba,ck to tbe 
starting-point, and to allow the proprietor to 
readily switch the cars In or out from the 
main ·contlnuous track to a siding, to com
pleielf eOlltrol ihe vehicle. durlD, their jour-

FOLDING TABLE.-W. J. NOBLE, New 
York, N. Y. The special object In this case 
Is to provide a folding table, the capacity of 
which when extended wlII be relatively great, 
thus overcoming a previous disadvantage that 
in order to make the table fold compactly Its 
extended size had to be much restricted. In 
attaining this end, prefe .. ably four leaves or 
top sections are provided. These are ea�h fur
nished with a foldIng leg and devices for hold
Inc them In extended position. The ' top sec
tlon. aN hlIIpd, JIG UIat wli8D uieDded iIaq 

NUT-LOCK.-J. V. RERRY, Shamokin, Pa. In 
thlll patent the Invention · refers to an im
provement In screws and nuts, aIi'd more par
ticularly to 'the lIubclass known •• "Du," 

BALL-COCK.-A. NELSON, Quincy, Mass. 
Thllr mechanism wUl Quidl1 open and cio18 
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present an even table-surface, so that they I the latter can be worn throughout the major to display an advertisement at a desired point 

rl�������������=���II�"i may be folded flat against each other, placing , portion of the depth of the heel. by its fle;<ible connection .with .a movable door ! 1 ' l i l'�11 1 n���I�\I . :� the table in compact form for stowing . away. BOX-PLATE AND ATTACHMENT THERN- and attract attention by joining the placard \ _� I COP-TUBE.-E. H. THORNE, Fall River, FOR.-H. MCCANN, Hamllton, Canada. This on whi'ch the advertisement is placed with a rfjJlTot" e Q I. �"""' �_ Mass. The invention refers to improvements Invention relates to means for shaping and sup- grotesque figlll"e that w!II be fully exposed, 'II l '  4 Q . \-� -----
in cop-tubes of that class which are used to porting plastic material, such as mortar of ce- along with the advertisement, when the door is \" and�rlUerle Q • .  

contain the winding of yarn In weaving ma- ment Ol" hot concrete, in the erection of build- moved in the act of opening it, the closing per- I V, U . 
chinery, although the tube may be used to ad- ing or ether walls from such material, and the mittrng a return movement of the advertisement 
vantage in holding the windings of other rna- I ohject is to p rovide novel box-plates and novel and a merging of the grotesque figure into an 
terial. It consists of a paper cop-tube having means for assembling and holding such plates unrecognizable form. 
a frictional hOlding-surface produced thereon , in box form for the reception of the plastic ma- 1<'IJ,:rgR.-J. P. RUM MEL, Sioux l�alls, S. D. 
by compressing the tube externally to 'form a !  terial and retaining it in proper shape untlI it One of the ,principal objects of this klventor 
series of conical portions separated by annu- becomes rigid. is to provide a filter which shall separate 
lar shoulders, against which the winding is TWINE-HOLDER.-C. L. PETERSON and M. and pu rify the water passing through the same 
adapted to lodge in a way to wholly overcome O. THOMPSON, SiflUX Falls, S. D. In the pres- of all animal matter, sediment, or the like. A 
slipping along the tube. ent patent the invention has reference to new flll"ther olJject is to construct a filter which 

BUCKET.-G. MCELHANY, Watertown, S. D. and useful improvements in twine-holders, and may be easlIy and quickly attached to a faucet, 
This bucket is especially designed for use in the object of the Inventors is the provision of hydrant, or spout, or the like, and which shall 
elevating grain where It Is desired to raise twine-holder of simple construction designed perform its proper function without requiring 
grain for fiIIlng bins from an upper floor. It to be suspended over a counter or the like and further attention. 
bec.omes desirable in. such connection to provide in which the twine wlII not become snarled NOT E.-Copies of any of these patents w!Il be 
a bucket of large capacity which wlII be of or twisted. furnished hy Munn & Co. for ten cents each. 
sufficient strength to sustain the weight and CANDLE-HOLDER FOR CHRISTMAS Please state the nam9 of the patelltee. title of 
stand hard usage and which wlII be provided 'l'REES.-P. RUMMELIN, Portland, Ore. In car- the inventIOn. and date of this paper. 
with a dumping-door arranged to be released rying out the present invention Mr. Rummelin :;���������������������!:: by a tripping-rope, so that Its contents can be has particularly in view the provision of a BuSintSS and Ptrsonal Wants. �!����rged by the operator standing at a dis- device which wlII combine the functions and _____________________ _ 

features of a ·holder for sustaining the candle READ THIS COLUMN CAREFULLY.-You 
METALLIC HORSE - COLLAR. - D. F. in a vertical position when on the tree and a w!II lind inquiries for certain chIsses of articles 

O'LOUGHLIN, Moorhead, Minn. In carrying out receptacle for containing the grease, wax, or numbered in cOU>lAcutive order. If you manu-
facture these goods write us at once and we w!Il this improvement the object In view of the the like dripping from the candle. send you the name and andress of tbe party desir-

inventor is the provision of a horse-collar DRA WERS.-T. F. TRIMBLE, Valatie, N. Y., ing the mformation. in every ('ase it is neces

which shall be neat and durable and at the and W. A. HARDER, Hudson, N. Y. The pres- sary to give the number of the Inquiry. 

same time of such perfect fit that scalds, gall, ent improvement relates to drawers used more JrrUNN &: CO. 

bruises, sores, etc., on the horse's neck and particularly as clothing for gentlemen. The Marine Iron Works. ChlcRl{o. Catalol<ue free. shoulders are obviated. garment Is ct'lmfortable and to a great extent 1nquiry No. 4603.-For machinery for maklnl< 
DI STANCE OR RANGE FINOER.-E. NICH- self-adjusting. The seams are so located as to knitted goods. 

OLSON, Cleveland, Ohio. Tile ' aim ' of this im- have no tendency to produce chafing or to be AUTos.-Duryea Power Co., Reading, Pa. 
provement is to provide a ratlge finder, more otherwIse objectionable. The Inventors have Inqui .. y No. 4604.-For a machine for sharpen-
especially designed for use oit marine vessels produced a neat simple article of manufacture Ing tOIlet clipper blades. 
and the Ilke to readlIy ascertain the distance having the advantages mentioned above and "l:. S." MetaI Pollsh. Indianapolis. Samples free. 
the vessel is from a distant object-say a cltpable of being cheaply made. TnqulrY No. 46Pli.-For direct-current dynamos 
lighthouse-bow far the vessel has to sail before ICE-CREAM FREEZEIR.-C. E. TAYLOR, Mag- f01" supplying about!iO incandescent lamps. 
it is abreast of the Ilghthouse, and the dis- nolla, Ark. This Invention comprises a new Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
tance between the vessel and the Ilghthouse combination of parts of a construction capable ChRl<rin Falls, O. 
when abreast, all without requiring any mathe- oj' freezing the cream in a minimum amount of In!'h'l,.';��ra�':," C�:"�3It�{V� w�tC����l'i,';,I::f'1l:.t� matical calculations. time and labor, which can be readily repaired for dealers ill such oopper. 

SHELL.-L. G. ROACH, Fredericksburg, Va. by an ordinary tinner, and in which the parts Mechanics' Toolsand materials. Netprlce catalogue. 
The prime feature of the Invention Iles in the hllve such correlation that they can be used Geo. S. Comstock, Mechanicsburg, Pa. 
combination of an exploding means and a cen- for either domestic or manufacturer's uses. In Inquiry No. 460" .-For makers of pianos, furni· 
trlfugally-releasable restraining device for the ' addition it can be used for cooking the cream ture and carrial<es, having export trade. 
exploding means. This restraining device Is In the holder and as a mlIk-cooler, etc. Sawmill machinery and outfits manufactured by tile 
normally active ; but when the projectlIe begins SUSPENSION-SEAT.-H. G. GROTE, 5-7 Lane Mfg. Co .. Box 13, Montpelier, Vt. 
Its rotary flight the centrifugal force attend- Doventhorsteinweg, Bremen, Germany. This • ..1d

n,'l,'!!��rr,,�'cfo�:'�·-For machines for shrinking 
ing such rotathn renders the restraining device Invention Is a suspension-seat, with or without )ietal Stampinl< Co., Nlal<ara Falls. N. Y., cuts and inoperative, and then as the shell strikes the support for the feet, for the use of passengers forms sbeet, bar, rod, or wire any shape. target the exploding device is operated by the on the rallroad or other means of transporta-
Impact of the blow. tion ', for soldiers, even If transported in freight l,nqUir�r'" 4609·tFor a ?U��k.speed togl s�eel �i��.cOJl Ulng tungs en, mo y enum an c ro-

. COLLAPSIBLE CABINET o'R DARK ears ; for the transportation of the wounded In 
ROOM.-L. F. 'WILSON, Gerrardstown, W. Va.. war, and In case of aecidents or wherever It Novelty makers should write sending lists to Howie 
Though applicable to other purposes In the can add to the comfort of travelers. If used .lo Co., generlil importers, Auckland, New Zealand. 
arts, Mr. WlIson's Improvements are intended 0)'1 shipboard, it alfords a protection against W��kfl,,�

i
�� J\Oor1��:" .;;,�rJe� pencil·makmg machine 

more especially for use as a dark room for Seasickness. 
amateur and professional photographers ;  and 
one of the principal objects is to provide a 
suitable structure of this kind which is col-

l .. et me sell your patent. I have buyers waiting. DESIGN FOR A SMOKE-RING MAKER.- Charles A. Scott, Granite Building, Rochester, N. Y. El. NAHR, New Orleans, La. The figure in this 
d�sign Is a full-face view of a smOke-�lng maker, 
with the mouth in formative position for eject
ing smoke-rings, the rings floating about the 
head, tile fingers of one hand holding up a smok-

lapslble Into small compass, for storage or 
transportation, besides being Ught in weight and 
simple ill construction. 

HEAVY FIELD ARTILLERY.-T. D. ing cigar and the fingers of the other twisting 
S MYTHE, Santiago, ChlIe. The object In this an end of the mustache. 
case Is to provide certain new and useful im- HARNES S-TRACEl.-D. K. BELLIS, Manton, 
provements in artillery whereby' field-guns of Mich. One object of this Invention, which 
great length, large caliber, and heavy weight relates to improvements In harness-traces of 
can. be readlIy transported from place to place that class which employ leather and metalllc 
and brought quickly Into action with 2;reat pre- chains In their construction, Is to overcome 
cision and steadiness and without unduly ex- stretching of the leather by a composite trace 
posing the gun and gunners to the fire of the emlJodying a metaIIlc chain as an integral part 
enemy or rendering necessary a heavy shield. thereof, the leather and the chain being so 

NUT-LOCK.-N. D. ASDELL, Lakeview, Ore. combined as to retain the desirable pliabi\!ty or 
The purpose of this invention is to provide flexib!I!ty of the trace. 
means for securely locking a nut to a bolt at ENVELOP-SEALER.-W. McD. HENRY, Kes
any desired point thereon. The improvement ley, Iowa. Mr. Henry's Invention refers to 
consists of novel means, employing a wedge improvements In sealing devices for envelops, 
seated in the nut and adapted for engagement particularly envelops for expressing money or 
with the bolt thread, a key whereby the wedge other valuables, the object in view being to 
is forced 'Into locking position, special means provide a simple device for this purpose that 
for securing the key, and a nut of peculiar con- may be quickly sealed and the use of wax and 
structlon. tape or ribbon be dispensed with. 

LAMP-HANGER.-D. McEACHERN, Rossland, GAMl'l APPARATUS.-D. MeRuER, Pauls 
Canada. This device may be readlIy applied Valley, Ind. Ter. Among other things this 
over any ordinary ce!I!ng-block by means of Invention has for its object to provide means 
the bracket, the hanger-bar being secured to and for auwmatically rotating a central object or 
depending from the bracket and supporting the turret, to provide an Improved group of em
toMhed Gegment; so the latter can be rotated blematical figures in the central rotary object 
to bring It to . any position, and a fork is so or turret, to employ a movable or shiftable Im
connected with the ' block of the ' toothed seg- pelllng device and to provide means which en
ment that It may be swung thereon to any ad- IIble the impelling device to be advanced In 
justmimt. and Its. lOCking-block, be. moved Into case it light shot Is to be discharged. The In
locking engagement with the segment block and vention is an improvement on a prior patent 
be released by drawing upon the swinging arm, of Mr. McRuer. 
so It can be adjusted to hold the lamp In any PULLEY-F ASTENING.-A. W. HIGHT, Bal-
position. . lard, Wash. The purpose In this case is to pro-

HOOK AND EYE.-A. W. HERBERT and W. F. vide means for preventing the sUpping of spUt 
WASHBURN, New York, N. Y. In the present 
patent the invention relates to hooks and eyes, 
and the more ' particular object is the produc
tion of an exceedingly flat hook and eye capable 
of general use, affording a secure grip and ad
mitting of a cheap and simple construction. 
The hooks and eyes are paired in the usual 
manner, and each one is made of a thin plate 
of metal, and preferably by stamping. 

SHOE-HEEL.-G. F. FISCHER, Rochester, N. 
Y. The purpose of the invention Is to provide 
a shoe-heel of the cushion type and means for 
attaching the heel to the Insole of a shoe, and, 
further, to so mount the thread-section of the 
heel that It may be shifted to bring to the rear 
the forward sections, which are �omparatively 
unworn, to take the place of the rear section of 
the heel, which has become unduly worn, and 
tQ Vllrtlcally adjust such thread-section, so tllat 

pulleys on their shafts. The Invention is espe
cially appUcable to that class of pulleys In 
which the sections are held up by U-bolts 
or clevises passing through the pulley-sections 
and encircling the shaft. The Invention Involves 
certain improvements In the key for engaging 
the U-bolt with the shaft. 

NON-REFILLABLE BOTTLE.-W. E. JOHN
SON,. Spokane, Wash. It is the object of this 
contrivance to effect an improvement in that 
class of non-refillablE' bottles which are pro
vided with a stopper or plug having a valve 
adapted to open for discharge of contents of 
bottle when the latter is held In the required 
posItion. The stopper with Its attachments 
'may be returned to the maker or jobber fO,r 
reuse. 

ADVERTISING DEVICE.-L. R. GAYNOR, 
Coon Rapids Iowa. The purpose In' this case Is 

Inquiry No. "61 l.-Wanted. an 011 burner suitable 
for use under 8smaJJ, horizontal boUer for steam-heat
mil' purposes. 
Gear Cutting of every description accurately done. 

The Garvin Machine Co., 149Varlck, cor. Sprinl< Sts., N. y. 
1nquiry No. 461 �.-For the present address of the 

Massey Harris Co., l�tC1., of Cana.1.a. 
Party desires to purchase either entire or half interest 

in small manufacturing plant. Must be desirable. Geo. 
F. RU8sel.29« Vernon Ave., Chicago, Ill. 

Inquiry �n. 46J3.-For makers of electriC auto· 
matic re2istersto rt'JZister the number of times tbe ClT
cuit of an electric battery is closed. 

We manufacture anything in metal. Patented arti
cles, metal stampillJt. dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquh'Y No. 4614.-1<'or a shootinl< gallery outfit. 
The largest manufacturer in the world of merry-go

rounds. shooting galleries nnd hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

InQuirv ]14'0. 4613.-For machines for spinning 
piano bass strinla(s. also moulding machines for piano 
frames and general smull worM:. 

'l'he celebrated U Hornaby-Akroyd" Patent Safety OiJ 
Enj!'lne Is built by the De La Verl'ne Refrigeratinl< Ma· 
chine Company. Foot or ,East 13Sth Street, New York. 

Inquiry No. 46l6.-For makers of tUbular smoke 
stacks. 

Contract manufacturers of hardware speCialties, ma
chinery, stampi:ngs, dies. tools. etc. Excellent ;.narket
Inl< connections. Edmonds-Metzel Mfg. Co., Chlcal<o. 

InquirY No. 461" .-For makers of telephone sys
tems. 

Manufacturers of patent articles, dies, metal stamp
ing. screw machine work. hardware speCialties, machin
ery and tOO)R. Quadriga Manufacturing Company. 18 
South Canal Street, Chicago. 

Inquiry No. 4 fnS.-For dealers In platinum wire 
or sparking pOints for gas engines. 

W ANTF.D.-Ne:w novelties that are ready for the mar
ket. Must possess merit to justify extensive advertising 
In this and Iforeign Countries. What ha ... 1Ic>U 1 Wizard 
Novelty Co., Inc., 1007 Filbert Street, Philadelphia. 

Inquiry 1i o. 4619.-For parties to finish and make 
small, light castings. 

A. large casualty company desires to obtain the ser
vices of three or four high-class men with good expe
rience to inspect boilers and elevators. Please reply 
stating age. weight. qualifications and references. Ad
dress Inspector. Box 713, New York. 

Iuqulry No. 4620.-For maker.of tack machines. 
WANTED.-A number of good Instrument and tool 

makers at Edison Laboratory, Orange. N. J. Wages $3.25. Call or address Thomas A. Edison, Orange, N. J. 
Inquiry No. 462l.-For makers of dl1rerent novel

ties. 
Youn&, man studying mechanical engineering deSires 

position with reputable house. Experience more of an 
object than sslary. H. A. KIllIn, 1250 Degraw Street, 
Brooklyn. 

Inquiry No. 4622.-For plans and specifications 
for a fifty-foot pleasure lannch. 

W ANTED.-A solution to Imprel<Data and harden 
article. made of paper. 

l)ouglasM.fK. Company. Fall River. Mass. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This Is fur 
our information and not for publication. 

References to former articles or answers should g:Vt" 
date of paper and page or number of questi.l�1. 

Inquiries not answered in reasonable time should tJt� 
repeated ; correspondents will bear in mind thut 
some answers require not a little research, alltl, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

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

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

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(9179) E. C. H. says : We desire to 
Install a pumping engine to raise 150,000 gal
lons of water In a run of 24 hours. Our boller 
pressure is 110 pounds, discharge pressure 80 
pounds, In case of a fire we would want to raise 
It to 100 pounds. Suction 15 to 20 feet. Sup
ply of water to pump is ample. We have 
studied slide valves, balanced valves, semi-rota
tive valves, etc., and find it hard to decide 
which Is most suitable. WlII you please Inform 
us as to the proper proportions, cylinders, 
stroke, etc., for a compound engine to meet 
our needs ; also which style steam valve is the 
most economical ? A. Without knowing all of 
the details of the character of the pump which 
you are designing, It is impossible for us to 
give you any information in regard to propor
tion of the cylinders, stroke, and valves needed 
for a pump to do the work which you describe. 
The valve which is most generally used and 
which gives the best satisfaction for cold 
water pumping, is a hard rubber disk held by 
means of a spiral spring on a bronze seat. 
Where the quantity of water to be pumped Is 
large, a number of these valves are arranged 
close together. The same type of valve is us
ually used for the inlet as for the discharge. 
Much practical experience is necessary in order 
to build a satisfactory and efficient pump. We 
would advise you to write to some of the well
known pump manufacturers, and ask them it 
one of their regular pumps wllI not meet your 
requirements. If not, they can doubtless bulld 
you a special pump that wlII. 

(9180) J. J. G. asks : Please answer 
through your paper which is the most elastic, 
such as glass and ivory or india rubber, and 
why and oblige. A. Glass, steel, and ivory are 
the most elastic substances known, if by "most 
elastic" is meant the ab!I!ty to restore their 
form after distortion and the retaining of that 
power fol' an indefinite time. India rubber has 
far less elasticity of this sort. It quickly gives 
out and w!II not come completely back after 
distortion. India rubber has a great range of 
elasticity and can be bent or stretched ,much 
farther than most other substances. In range 
it Is far more elastic than glass, steel, or ivory. 

(9181) W. J. H. says : Can you tell. me 
whether practical use is being made of gravity 
motors at the present time ? Would it be feas
ible to construct a motor of this kind to gener
ate about one-fourth of a horse power for a 
period of ten hours, using a steam engine or 
wind mlII for winding the heavy weight up 
and then utilizing the gravity motor for power 
at such times when the engine or windmlII was 
idle ? What would be the best plan for the con
struction of such a motor ? A. We know of no 
gravity motor on the market which would fur
nish a fourth of a horse power for ten hou!"s. 
A clock with weights is a gravity motor, and 
anything which requires more power than could 
be run by well-constructed clock work could not 
be satisfactorlly run in this way. A motor to 
furnish a fourth of a horse power for ten hours 
would require a weight of 33 tons lifted to a 
height of 150 feet, provided the efficiency of 
such a gravity motor were 50 per cent. 

(9182) F. B. D. says: Please inform 
me which are the warmest, for the sides of a 
house, shingles or clapboards'! A. If shingles 
are laid on bullding paper, or on any surface 
which is practically air-tight, they w!\l prob
ably keep a house warmer than clapboards. 
If, on the other hand, the shingles are laid di
rectly on the shea thing, which usually contains 
a large number of cracks and openings which 
would admit air, the shingles w!\l probably not 
keep the house so warm as the clapboards, be
cause they w!II admit more air into the walls 
from the outside. 

( 9183 ) R. W. G. says : I am sincerely 
interested in knowing the shape and motions 
of the earth. Please answer the following 
questions In Notes and Queries : 1. Have any 
surveys ever been made to determine whether 
the known curvature of the earth's surface Is 
convex or concave ? A. All surveys of any ex 
tended portion of the surface of the earth 
demonstrate that the surface of the earth Is 
('onvex. No Une a mlle long run for a canal 
in which water Is to flow can be run without 
taking Into the measurement the convexity 0 
the earth, which is almost exactly 8 inches in 
one mile. For two BllIes it is very nearly 32 
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Inches. See any book upon leveling or geo- on chemistry I lind that the' element erbium. has 
detic surveying for the ma thema tics of this. never been Isola ted. Oil looking through 
The fact that the surface of stU! water Is a "Merck's Index', 1896, a catalogue of ' nearly 
convex surface shows that the surface of the every chemical kn'Own, I lind It thus : "Erbium 
earth Is convex, since water covers about three- ( E )  metal, dark gray powder." Also tell me 
quarters of the earth's surface. It Is said that If this element Is not like didymium, which has 
an Englishman a few years ago wagered that been split Into dltl'erent elements? A. Creslum 
no one could prove that the surface of the was named froW . the blue lines which Its fiame 
earth was convex, and put the money In the gives In the spe<!trum, of which there are two. 

. rust : from comlng, through the white paint? I familiar-Westerners, whose Ignorance of the 
want something to' use 111 : boat work arouIid -w&;vs of tIfe ' W!J1"ld in which they would like 
salt water. -A. If you were to ·cover ypur Iron to live Is exceeded only by their Intense am
work, nail heads, bolts; etc., with the black bltlon. ,The situations suggested wopld' have 
asphaltum varnish that is ordinarily used for lent themselves admirably to satirical treat
Iron work aboard ship, and cover this with ment. Yet Mr. Fawcett has contented himself 
white lead paint, we believe that you would wit Ii telling 'his story In a matter-of-fact way, 
have less trouble from the rust coming through. that smacks more of some dull English weekly 
Rust will not so readily penetrate a paint than of the "Smart Set." 

.hands of .the editor of a sporting paper. A The word cresium means sky blue. Rubldlum.ln 
surveyor took up the wager and set stakes of a similar way gives two dark red lines. The 
the same height In a lake a mile apart, Rnd word rubidium means dark red. Both are from 
proved that the middle.' of three stakes was the Latin. With reference to erbium, Remsen's 
eight Inches ' above the, two on either s[de of It. "College Chem[stry" says : "A IInal statement 
The editor decided that this was proof and paid cannot be made as yet. It Is even questionable 
over the moliey. 2. If so,. who ,made the sur- whether It Is an element." 

which contains varnish as It will the ordinary A PRACTICAL TREATISE OF THE STEEL lead , In linseed 011 ; paint. There Is" however� SQUARE AND ITS ApPLICATION IN nothing that we know of , that will absolute.!y EvERY DAY USE. By Fred T. Hodg-prevent the trouble'yon speak ot. son. 2 vols. Chicago : T. J. Drake & 

vey} and when ? ,  A. , Every survey' which runs 
a leve[ for any number of miles demonstrates 
the convexity of the' earth's surface. The sur
vey to establish the length of the meter In 
France about 1780 Is such a survey. All the 
work of the United States Coast and Geodetic 
su'rvey [s such work. The laying out of the 
great Irrigation canals In the West and the 
surveying of public lands of the United States 
are also examples. The pendulum method Is 
also complete as a demonstration of the shape 
of the earth. 3. Are there any demonstrable 
proofs of the earth's 'rotatlon upon Its axis ? A. 
The terrestrial proofs of the earth's rotation 
upon Its axis are equally conclusive. The prin
cipal ones are the eastward deviation ' of bodies 
dropped from a great height, the Foucault ex
periment with a long pendulum,. and the gyro
scope. Besides these may be mentioned the 
deviation of projectiles to the height In the 
northern hemisphere, the trade winds, and the 
rotation of cyclones. All these are discussed 
Bt conslderable 'length In the work of, Young 
l'eferred to above. If our correspondent Is not 
convinced by these demonstrations he would 
hardly be convinced "though one rose from the 
dead." 4. Are there any demonstrable proofs 
'that the earth moves around' the 'sun 'r All the 
proofs given In Yoring's, Newcomb's, . or Proc
tor's works are astronomlcal · that must depend 
for their truth on something that Is 'assumed, 
and as a proof founded on' an assumption Is no 
proof until ' the assumption Is proven, I want a 
demonstrable 'proof that Is not founded on an 
assumption, If there be such an one. A. From 

. the nature of the case, there can be, no ter-
restrial proofs of the earth's revolution around 
th.e ,sun.' This' Is an astronomical fact. The 
aberration ' of light and the parallax of the 
stars are ,explicable only by the earth',s: 'revolu
tion . around the sun. These : have :sRtil1fied 
8stronomers for nearly a century and :wllJ. still 
be -deemed ,SIltisfactory. They m8lY be-"jQ1tnded 
on an assumption," but an IIssumptfon'- lS: en
tirely legitimate, and proof for the assumption 
will establish Its truth u certainly as proof of 
fact from which a law may be deduced, will 
establish that law. 

( 9184) S. R. says : Referring to 
your note No. 9036, A. W., June 6, and note 
No. 90!l6, A. M. W., July 11, regarding the 
coloration of glass as observed at high alti
tudes, and your request that some reader might 
throw some light on the subject, I have to say 
tllat at this place, which Is an old mining camp, 
Iituated at an elevation above tide of 5,200 
feet, It would be an Impossibility anywhere In 
the , nelghborhood to lind a piece of what was 
originally white glass that Is not now of a 
violet tint, ranging according to length of ex
posure from a light amethystine tint to a very 
deep purple, excepting , only such fragments a s  
have recently been thrown out. I n  your answer 
to 9036 you say, "We should look for the 
cause of the di scoloration" [It Is rather a CQ1!lTqtion. S. R.] "of the glass to some sub
st8:nce In the region rather than the altitude." 
In', this' you are no doubt correct. I have 
/lubmltted some samples of the glass to a WashIngton sclentlst, with the suggestion that as 
radium has the property of coloring glass a pur· 
pie or violet tint, there might be a pitchblende 
or uranium In this section. He thought, bow· 
ever, that the coloration was due to something 
used In the manufacture of the cheaper kinds 
of glass, such as a minerai of some kind. As 
thp subject appears to have excited some In
terest, I take the liberty of sending you by 
mall a small box of fragments of glass, 3h�w· 
Ing the various purple tints to which the ;;Iass 

i has been colored by exposure. I might s tate 
: further that there Is but Httle soil, so little that 

there Is only a very sparse grass to be seen 
after heavy rains, which . quickly dies out. It 

: Is &11 ,ro<;k, . roe)<" ,rock, , prlncivally . porphyry. 
There ' are found here goi'd, sliver,. copper, zinc, 
and I believe also bismuth, with some other 
minerals. Bismuth Is, I believe, possessed of 
some properties similar to uranium. I do no't 
know that I have · thrown any light on the sub
ject, but I hope others may, as It has excited 
much curiosity here. 

( 9187) L. F. B., Jr., says : Would you 
kindly tell me where I can get data and 
formulas for small plunger pumps for circulat
Ing water In small quantities ? What Is the al
lowance of efficiency, and what Is good practice 
for relation of stroke to bore ? A. A good 
practice does not allow the speed of a plunger 
pump to exceed 100 feet per minute. For 
very small pumps the speed should be con
siderably less than this If smooth action Is 
desired. The relation between the stroke !1nd 
the bore of the pump Is Immaterial, provided 
the displacement of the plunger per stroke Is 
kept constant. Ordinarily the stroke Is de
termined by the· requirements given above re
gardhfg the speed, or the diameter Is deter
mined by ' the pressure requlreinents; For 
a steam pump the diameter of the steam 
cylinder and the steam pressure control this. 
The. efficiency of a smllll plunger pump Is 
seldom over 50 per cent, and In case of a 
very small pump would be considerably under 
this IIgure. Without knowing the exact, size 
and character of the pump, It Is. Imposs[bioe 
for us to give you - more exact, Informatton 
on this point. 

( 9188) ,H. H. says : Can you furnish 
me with formulas for both the solution . and 
the wax used by electrotypers � A. Gutta 
percha, or Impermeable plaster, or one of the 
following mixtures may be used for the pur
pose : White wax, 200 grammes ; spermaceti, 
30 grammes ; stearlte, 250 grammes ;  plumbic 
carbonate, 30 grammes. 

( 9189) B. W. R. says : I want to call 
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GERMIN ATION DE L' ASCOSPORE DE LA 
TRUFFE. Par M. Emile Boulanger, 
Pharmacien· Licensi� �s Sciences. 
Rennes-Paris : Imprimerie Oberthur. 
1903. 

RADIUM AND OTHER RADIo-ACTIVE SUB
STANCES. Polonium, Actinium, and 
Thorium, with a Consideration " of 
Phosphorescent and Fluorescent Sub
stances, the Properties and Applica
tions of Selenium and the Treatment 
of Disease by the Ultraviolet Light. 
By Wm. J. Hammer. New York: D. 
Van' Nostrand Company. 1903. 

Readers of the 'SCIENTIFIC AMERICAN SUP
PLEMENT will doubtless' recall the admirable 
series of papers by Mr. William J. Hammer, on 
the radlo�active substance, and on selenium and 
the Flnssen light. In this comprehensive paper 
Mr. Hammer presented all that Is now posi
tively known of radium, the practical utiliza
tion; which has thus far been made of selenium, 
especiaHy' by Ruhmer, and the remarkable re
sults obtained , by Flnsseri of Copenhagen" with 
the ultraviolet rays In tlie cure' of skin diseases. 
M�. Hammer's book Is noteworthy for Its com
pactness as well as for Its comprehensive
ness. 
THE FIGHTING CHANCE. By Gertrude 

Lynch. New York : Smart , Set: Pub
lishing Company. 1903. 12mo. Price 
$1.25. 

Just to prove that prefaces are sometimes 
read not only by the public to whom they are 
addressed, but even by book-reviewers, let It 
be said here that Miss Lynch's preface Is 
an admirably studied bit of Irony that cleverly your attention to a little matter here with hits the average reader In his most vulnerable wheels and Irrigation canals. We have a 

canal 16 feet wide with a fall of two feet to spot�hls careful disregard of the Introduc-

the mile. We runn' 7,000 miner's Inches of tlons to' the books he reads. Miss Lynch's novel 

water therein, which makes It about four Itself tells In a sparkling, epigrammatic style 
feet dee�. W� hllve ul\dersbot · wheel In the , the story of a house party composed of men 
dltch. Any one of 'theSe, wheels, 16 .teet long arid 'Women, an bent " uP¢1 attalUlng a certain 

obJect Starting With: , too clitch.pbl'eBe that, and 16 feet In diameter, Is raising' 25 Inches, each one has a lighting chance , in reaching 250 gallons per minute, 25 feet high. In one the goal, the book tells how that IIghtlngplace In the ditch we have four of these chance Is utilized. In tite end a clever inwheels working close together, ' that Is, just 
barely working clear of each other. There genue, after having succeeded In accomplishing 

the very task which she had set for herself, Is Is , no dltl'erence between the speed and power undermined by her own cleverness, and does of either of these four. The water In the what every woman eventually doeS-falls In ditch Is not raised, that Is, not booked up 
above the IIrst wheel. Now, then: If we were love with the , man who Is least able to gratify 

to put 16-foot wheels all the 'way along the her amlbltlons. 

ditch, and each one of them were ' to do as The Warner Library of the World,'s 
well as either one of tb�. four me,ntloned" and Best Literature Is at last within easy reach of 
let them all raise water from a sld,e ditch so every American home. This enterprise was 
as not to diminish the quantity of water In etl'ected by the "Public Opinion Club." The IIrst 
the power ditch, we should have power enough edition, published a few years ago, was otl'ered 
to raise many times the water in this ditch. only at subscription rates, and lit a high price. 
I know something about what theory claims The New Memorial Edition .contains many 
will be done with these wheels, and yet we beautiful Ill ustrations In color, a course of ilys
all know what they are really doing. How tematlc reading,: and other ' new features have 
am I to account for the discrepancy ? Figure been added; The 'present Warner Library Is an 
this out before la;vlng It aside. We could Improvement In every respect over the earliest. 
put 300 of these wheels In ' the mile ditch. It -Is a splendid array of de IUaJe books, taking 
They would raise 7500 gallons of water 25 note of every author and every worthy literary 
feet high, which would be 90,000 gallons 2 production from the earliest days of writing 
feet high (or the fall of the ditch In the up to the present time. Nowhere else can 
mile ) .  This would be accomplished In one a complete survey of the world's literary 
minute, while It would take IIfteen minutes thought be obtained. It Is Impossible In a 
for the same quantity of water' to pass through brief notice to Indicate the remarkable scope 
the ditch. In other words, the ditch at the of the Warner Library. But, If the lilqulry 
side which carries the water to be raised coupon given with the advertisement ' ln a pre
would have to be many times larger than the vlous Issue Is sent In, It will bring handsoine 
power canal. I am telling you what Is actu- specimen pages and full particulars. 
ally taking place here every day In the SUlIJECT LIST OF WORKS ON · ARCHl'rECT-Irrigation season and . Is' not attracting UBE AND BUILDING IN THE LmRARY 
much attention. No matter what our books . OF THE PATENT OFFICE. London: The may say about power generated by water Patent Office. 1903. 18mo. PP. 164. 
In stream&, tbere Is a matter here worthy Price 25 cents. ()f discussion aJid observation. A. The ex-
\>Ianatlon of the apparent paradox which se�::�:e�!:pr�:e:!:e ��!�n�e��s

ce
w���a�� you give In your recent Inquiry Is very slm- had occasion to commend on other occasions. pie ; you have undershot wheels 16 feet long 

and 16 feet In diameter, raising 250 gallons ELECTRICAL INFLUENCE MACHINES: By J. 
25 feet high per minute. Four.of these wheels Gray, B.Sc. New York:,,' D. Van 
do not, apparently, all'ect the level of the wa- Nostrand Company. 1903. 16mo. 
ter In the ditch In which they are running. Pp. 296. Price $2.00. 
Tbese wheels get their power from the water Prof. Gray's book deals with the historical 

(9185) A. C. J. says: In SUPPLEMENT 

because of Its velocity as it fiows to the ditch. development and modern forms of Inlluence ma
This velocity Is gradually acquired as It falls, chines and also gives Instructions for making 
and after the water has reached Ii. given ve- them. The illustrations are excellimt, and 
loclty, you may place In your ditch enough there Is almost a total absence of . familiar 
wheels to absorb the power equivalent to the friends. In the whole electrical lIeld there Is 
energy of the water due to this velocity. If no more Interesting branch for experiment, and 
you add !lIore wheela than thla, you will get this . book, which we can commend, can be 
no add[ttonal power, but will simply reduce prQl\tably !tsed as a basis. 

No: 1440, of August 8, 1903, in the article 
"The Size 'of Atoms," at the' end Is mentioned 
PrOf. , Osborne Reynolds' Rede lecture on a new 
theory of gravity. Will you please tell wher'e 
this lecture may be found published ? A. The 
matter , In question was quoted from the En
gineer, ' LQndon, to which we shall be obliged to 
refer our . correspondent for Information regard
Ing Prof: Reynolds' Rede lecture, on a new 
th!!ory of gravity. 

(9186) P. E. J. asks: When the ele, 
tnenta cresium and rubidium are placed In wat�r 
they decompose It with the liberation of' Ii: W�le!I . takes, fire, but does Cs give the fiame "a blUe color, or Rb a red? In nearly all books 

the, velocity of' the, water In the ditch. If you THE VULGARIANS. By Edgar Fawcett. 
were to put In 300 wheels, as yon suggest, the New York: Smart Set Publishing 
velQclty of each wheel w.ould be so much less Company. 1903.. 12mo. Price $1. 
than the velocity of your present wheels, that Mr. Fawcett hilS succeeded a�Q1lrably In 
you would not be able to generate anything .misslng the best chance In the world of giving like as much power per wheel as you are do-
ing 'now, and the ' sum of all the power 'gen�r- UII a piece of biting satire. He, hlts ' tOld "with, 
ated from the entire. 300 wheels would' not colorless, photographic accur9.llyl the atJ.mi<'f ad, 

, ventures of three . very fooUshi :,youngc people, exceed the energy In, YQur strea:m� left with fabulous wealth 1JY·_thetr fatberi.llnd 
(9190) . E., O. L. says: Oan yell b)Jorm" Imbued with the desire to shtne ,ln· tbe worlcl 

tne what kind of a preparetlon to UIH! to cover of society. The characters are of the type with 
!roD work, uall heads, and bolts to keep the '  wl11ch Americans , In the East are all too 

© 1903 SCIENTIFIC AMERICAN, INC 

Co. 1903. l6mo. pp. 242, 230. Price 
$2.00. 

Mr. Hodgson's remarkable work Is the out
come of papers written In 1872 on "The Use 
of the Carpenter's Steel. Square." These were 
among the IIrst that were ever Issued devoted 
entirely to describing the uses and applications 
of the square, and so well did they meet with 
the appreciation of workmen who were Inter
ested In the steel square, that the author was 
urged to put the papers In book form and sev
eral hundred thousand copies have been sold, 
Indeed It Is doubtful If any 'other technical 
book ever had the same sale. Now nearly 
everything that Is known about the steel square 
Is embodied In the two handsome volumes. The 
most Intricate problems are solved with the aid 
of the steel square. It Is not too much to say 
that a carpenter who does not possess these 
volumes has one of the. most valuable tools left 
out of his kit. 

THE NEW INTERNATIONAL ENCYCLOPEDIA. 
. Edited by Profs. Gilman, Peck, r.nd 

Colby. New York: Dodd, Mead & 
Co. 1903. Vols. VIII. and IX. 4to. 
pp. ,955, 953. Published by subscrip
tion. 

it Is very gratifying to note that In this 
excellent compendium the treatment as well as 
the authorship Is almost purely American, 
which Is rather essential in a work of this 
kind, which Is Intended for American readers. 
The condensation of subjects Is admirable, and 
typographically It Is excellent. The maps and 
plates are exce'llent and the illustrations are 
numerous. Many subjects are treated for 
which we have looked In vain In other works 
of a similar nature. The Inclusion of biogra
phies of living persons Is most helpful. The 
farmer will lind authoritative articles on agri
culture, and will learn of the Interesting ex
periments that have been conducted during re
cent years by the Department of Agriculture, 
and every profession and walk of life Is simi
larly treated. The two . volumes before us 
reach, down the alphabet as far as. "Infant 
Phenomenon," which Is interesting, showlnt; 
the remarkable scope of this encyciopedla, for 
It Is unusual to Include characters from works 
of IIction In a work of this kind. It will be 
remembered that the "Infant Phenomenon" 
was Ninetta Crummles, a character In Dickens'S 
"�lchOlas Nlckleby." 

KALEIDOSCOPE. Vol. ' XI. Published by 
the Students of Hampden-Sidney 
Cdllege, Va. 4to. Pp. 170. Price 
,$2.00. 

A very well-gotten-up college annual. 
appreciative notice of ex-Judge Roger 
Pryor, LL.D., Is Included. 

An 
A. 

INDEX OF INVENTIONS 
' For which Letters Patent of the 

United States were Issued 
for the Week Ending 

September 1 5, 1903. 
A N D  B A C H  B B A R I N Q  T H A T  D A T E. 
LSee note at end of list about copies ot these patent8-1 

Abrading tool, J. O. Rollin •. . . . . . . . . . . . . . . .  739,028 
Acetylene generator, J. M. Green • • • • • • • • • • •  738,794 

t3��m�fn:'it��:�a��.�::�r':i, 
. Woi�d 'j.' y';';�g u�:m 

Adverti.lng trame, C. McGinn . . . . . . . . . . . . . .  739,019 
Adverti.lng machine, M. J. Jordan . . . . . . . . . .  738,914 
Agricultural Implement, D. Lubin . . . .  739,193, 739,194 
Air compre •• or, De Laval & Aborn . . . . . . . . . . 738,920 
Air cooling apparatu., W. G .. Blo ••. . 738,7111, 738,762 
Atomizing device, W. Sam . . . . . . . . . . . . . . . . .  738,848 
Auger, earth, ,A. Buntenbach . . . . . . . . . . . . . .  738,982 
Auger, earth boring, A. M. Bevier . . . . . . . . . .  738,760 
Automatic .wltch, J. F. McElroy . . . . . . • . . . . .  739,205 
Ax, folding, C. P. Wing . . . . . . . . . . . .  � . . . . .  738,869 
Back-band and ttace carrier, J. a. E.te •. . . .  738,89i 
Balance, .prlng, J. M. Trlner . . . . . . . .. . . . . . . .  739,035 
Ballllg pre •• , W. E. Tate . . . . . . . . . . . . . . . . . .  738,957 
Bandage making machine, E:'. L. Pohlmann . .  739,267 
,Barometer alarm, G. Vlve • . . . . . . . . . . . . . . . . .  739,126 
Basins or the like, screen ,for catch, W. H. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,249 
Basins,' ,sinks, or like fixtures, atta�hment 

tor, W. Ford . . . . . . . . . . . . . . . . . . . . . . . . . .  739,162 
Bearing, roller, J. Hutchln.on . . . . . . . . . . . . .  738,808 :apd .. �unner .and clothe. drl�r, K. C. Moor� . .  738,924 
Bed.tead fa.tener, J. M. Nichol •. . . . . . . . . . .  739,020 
Bicycle, C. L. Travl .. . . . . . . . . . . . . . . . . . .  ; . .  739,237 
Bicycle alarm, R. Lewltz . . . . . ' . . . . . . . . . . . . .  739,095 
Blcycl� cu.hlon irlUlie, C. L. ;rravl.. . . . . . . .  739,034 
Bicycle rider. or other . pertOMhers, track-

way for, C. R. Culver . . . . ·"I", . . . . . . . . . .  739,155 
Block mold, P. B. Mlle .. . . . , . . . . . . . . . . . . .  738,830 
Blower, F. F. WIl.on . . . . . . . . . . . . . . . . . . . . . .  738,868 
Boat coupling, I. H. Larr, . . . . . . . . . . . . . . . . . 739,091 
·Boat., automatic diving mechanl.m for .ub-
J;loll�

a
i���c!; .'fe;,:.r

'b�
y B: 'R�;'�i�k: : : : :  : ; ;1 ��:m 

Boller gage alld alarm, .team, E. Thompson . 738,958 
Boller .atety device, .team, D. A. Reagan . 738,844 
Bolt, G. E. Woodbury . . . . . . . . . . . . . . . . . . .  ' . .  _ 739,250 
Bookholder, G. Boden . . . . . . . . . . . . . . . . . . . . . .  738,763 
Bookca.e, .ectioDal, J. L. Ker.haw . . . . .  ; . . .  739,007 
Boot or .hoe poll.hlng machine, Blladeau & 

Chapdelaille . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,976 
Bottle making machine, A. S. Reeve • . . . . . . .  738,8411 
Bottle, /101l-rellllable, H. Mackenzie . . . . . . . .  , 739,:l65 
Bottle .topper, A. J. Kemnle}l . . . . . . . . . . . . . .  738,917 
Bottle wa.hlllg machllle, J. A. Prillce . . . . . .  738,937 
Brake �hoe, A. L. Streeter. . . . . . . . . . . . . . . . .  7'38,856 
Bridge, J. B. StraD!\8 . . . . . . . . . . . _ . . . . . . . . . . 738,954 
Bridie bit Hlld hor.e cOlltrolllllg device, J. . O. Fowler, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  739.163 
Broiler for ga • •  tove., H. H. Phillip •. . . • . •  ,�9,214 

��e,C� .• 
PM.Fsh�r�����: : : : : : : : : : : : : : : : :  : 7�:� 

Building cOIl.trDctloll. SImpson & Shoemaker 739,030 
BUI'glal' tilimD, F. Walder_ . _ • • • • • • • •  ·• _ _ _  • •  138,983 
Burner,. F. F. Dow • • • • • • • • • • •  _ .  _ _ _ _ _ _ _  • • • • •  138,778 



SEPTEMBER �, 11903. 
Button, J. W. Force . . . . . . . . . . . . . . . . ..... . . . . '139,070 
Button, J. Kearney • • • • • • • • • • • • • • • • • • • • • • • •  739,135 
Button, collar, W. Birdzell • • • • • • • • • • • • • • • •  '138,977 
Camera, photographiC, S. Wachtl • • • • • • • • • • •  739,240 
Can, E. Eckart . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,892 
Canopy supporting frame, I. E. Palmer • •.• • •  739,024 Car brake, T. E. McCollum . . . . . . . . . . . .. . . . . 738,8113 
Ca.r door, freight, P. McMullen • • • • • • • • • • • • •  '138,834 
Car door, grain, E. J • .Geske • • • • • • • • • • • • • • • •  '138,791 
Car door, grain, F. W. Canales . . . . . . . . . . . . . . 739.149 
Car draft rigging, railway, Williamson & 

Pries . . . . . . . . . . . . . . . . . . . . . . . . . .  738,865, 738,866 
Car fender with brake attachment, auto-

matic, W. K. Given . . . . . . . . . . . . . . . . . . . .  738,900 
Car mover, R. Miller . . . . . . . . . . . . . . . . . . . . . . .  739,017 
Car or other vehicle stopping device, J. P. 

Angell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,135 
Car, etc., postal, L. M. Rich . . . . . . . . . . . . . . . 738,846 
Car systems, group indicator for freight, E. 

B. Johns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,911 
Carbon of great decolorizing power, obtain-

Scientific American. 

" Star" Foot ..... Power Screw CuttiD.1 

Lathes 
Gasollne- burner, A. J. Blackford • • • • • • • • • • •  739,144 MOSLER Gasometer, N: UoOOyear . . . . . . . . . . . . . . . . . . . .  739,258 
Gate, T. F. Tlmby . . . . . . . . . . . . . . . . . . . . . . . . .  739,122 
Glue applying machine, G. A. Ensign • • • • • •  739,159 
Gluing .IIlachine, W. �'. Epperson . . . . . . . . . . .  738,784 
Gold and silver, treating tellurld ores of, 

Baker & Burwell . . . . . . . . . . . . . . . . . . . . . . 739,138 
Gold separator, W. Snee . . . . . . . . . . . . . . . . . . . .  739,231 
Governor attachment, W. H. Beckett . . . . . . .  738,973 Grain drill, J. H. Klndsvater . . . . . . . . . . . . . . . 738,816 
Grain drill, H. C. Ham . . . . . . . . . . . . . . . . . . . . .  739,172 
Grain or the like, appliance for eleVating and 

discharging, J. & F. H. Haviland & 
Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,798 

Guns, coupling for the trail and limber of 
field, O. Stoekle . . . . . . . . . . . . . . . . . . . . . . .  738,953 

Hame and tug connection, J. C. Cul'ryer . . • .  739,065 
Hame strap, W. H. Gallor . . . . . . . . . . . . . . . . . .  739,167 
Handcuff, N. A. Burdick . . . . . . . . . . . . . . . . . . .  738,983 
Handle. See Soldering Iron handle. 
Hat fastener, J. C. & E. D. Shultz . . . . . . . . .  738,949 

SPIT-FI R E  SPARK PLUG 

Ing, R. Ostrejko . . . . . . . . . . . . . . . . . . . . . . .  739,104 
Carpet stretcher, P. Kirst . . . . . . . . . . . . . . . .  739,009 Foot and Power :;:�S;,.��s��n{;'lfryly�'::;.: g:��;;,�.

"t'i:�hi��a��:.:�I!.�llberg . . . . . . . . . . .  739,183 SHEPARD LATHE CO .. 133 W. 2d St .. Cincinnati, O. 

Hay rake, L. O. Knapp et al. . . . . . . . . . . . . . .  738,819 
Hay rakes, foot trip for horse, E. A. John-

ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,912 

Cart, ash, J. C. Lehr . . . . . . . . . . . . . . . . . . . . . . .  739,012 
Cartridge shell decapplng and recapping tool, 

M. Chick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,151 
Casting machine, S. W. Bradley . . . . . . . . . . . .  738,880 
Casting machine, F. N. Cline . . . . . . . . . . . . . . .  739,062 
Cattle guard, G. C. Frownfelter • • • • • • • • • • • •  739,165 
Cement kiln, S. R. Malone . . . . . • . . • • • • • • . • .  739,196 
Cemf�i ��o'dJ��il�t s\V�eE��;��n:s.

f
.�r

. ���: 738,910 
Centrifugal machine, H. Winter . . . . . . . . . . . .  739,247 
Charging apparatus, C. Mercader . • . • . • • • • • • •  739,198 
Chart, garment draftlng:r O. Hillmann • • • • • • •  739,178 

8����:e!�a��f�n��c��:�e�t '�r?w.eWili��Ii� f��:��� 
Clothes line holder, C. J. Archibald • • • • • • • •  738,873 
Clutch, Bradley & Pidgeon . • . . • • • • • • • • • • • • •  739,255 
Coal tar composition and pitches, manuf'ac-ture of, F. J. Warren. . . . . . . . . . . . . . . . . .  738,966 
Coke oven, regenerative, H. Koppers • • • • • • •  738,918 
Compensating system, F. G. Baum • • • • • • • • .  738,757 
Compensator, F. G. Baum . . . . . . . . . . . . . . . . . .  738,756 
Compression coupling, J. Hutchison. . . . . . . . . .  738,809 
Concentrating machine, T. H. Hicks . . . . . . . .  739,081 
Concrete piles, making, F. Shuman. . . . . . . . .. .  739,268 
Conductivity bridge, W. Hoopes . . . . . . . . . . . .  739,001 
Contact parts, non-interchangeable, R. Hund-

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,909 
Cooling and filling apparatus, A. Julf • • . . . . . .  738,915 
Copying machine, letter, E. J. Mankiewicz. 739,197 
Corn husking and fodder shredding machine, 

Crelder & Korn . . . . . . . . . . . . . . . . . . . . . . .  738,776 
Corset, orthopedic, F. Haas . . . . . . . . • • . . . . . •  738,995 
Cotton opening and cleaning machine, D. J. 

Wlnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,246 
Cotton stalk puller, Hardin & Mead . . . . . . . . .  738,795 
Counting mechanism, G. A. Wall . . . . . . . . . . .  738,962 
Cover and strainer, milk pail, E. M. Hay-

maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,080 
Cover, frying pan, M. B. Covert . . . . . . . . . . . .  738,986 
Cracker or cake stacking machine, C. J. Al-

fred . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,749 
Crate, metallic, R. S. Johnson . . . . . . . . . . . . .  739,006 
Cream separator, H. S. Hunt • • • • • • • • . • . . . . .  738,807 
Crosshead, D. C. Berry . . . . . . . . . . . . . . . . . . . .  _ 738,975 
Crupper, Lyon & Davis . . . . . . . . . . . . . . . . . . . . .  739,195 
Current compensating system, alternating, 

L. A. Hawkins . . . . . . . . . . . . . . . . . . . . . . . .  738,799 
Current transformer, alternating, D. C. Jack-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,004 
Curtain fixture, H. D. Whipple . • • • • • • . • • . • .  739,129 
Cut-out or circuit changer, thermal, G. E. 

Hoglund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,803 

SCHIEREN 
BELTING 
il'a�� .. ;,rrgfd'!,�� �hlO�t��e���C�a�\e r::i 
g�':O:f!�J:�::�tt���.kn8oc�e��g�:t� 
tng Is reasonable In price and highly satls-
��8Vo�����i�;, Belt Leather Booklet. 

CHAS. A. SCHIEREN ®. CO_ 
NXW YORK : 52 Feny St. PITrsllURG: 24.1 ThiTd Av. 
CHICAGO: 92 Frankhn St. PHILADBLPHIA : 228N. Third St. 
BOSTON : 192 Lincoln St. DENVER : 1619 Sixteenth St. 

H.nrBtTRG : Pickhuben 4. 

Veeder Ratchet and Rotary For votlnjlmachtnes, neostyles, telephones, cash registers. nickel-tn-slot 
machines and automatic maChinerl �?�C�8allJ ��::ifl::e�ft�a�Urfa�eti-�_ duced-fur any purpose requlrlnjl a 
small, light and accurate counter. 

CA TALOGUE FREE 

THE VEEDER MFC. CO. 
HARTFORD, (JONN. 

Makers of Cyclometers, Odometers, Tachometers, 
Counters and Fine CastiIU!'&. 

HAVE THE LATEST IMPROVE MENTS No machine shop can be thoroughly up-to-date unless _. It. has the most modern per
fected tools. 
For instance, the 

ASHLEY PATENT NIPPLE HOLDERS 
�1�yn��rJ"t"�O!��;��fo:��r�w.� :.�jia�nMh��:�� 
olf Doth the sleeve and shank thread. Made of best 
quality cast st"" I, carefully fitted. Long or short nlp_ 

glel'k'h'itw,:;\��e�fct::-'��!lfO;�� Ashley Holders are 
WALWORTH MAN UFACTURING CO. 

1 28 TO 1 38 FEDERAL ST.. BOSTON. MASS. 

Head gear and ear trumpet, combined, T. 
W. Messenger . . . . . . . . . . . . . . . . . . . . . . . . .  739,098 

Headlight, locomotive, E. D. Bangs . • . . . . . . .  739,051 
Heat regulator, thermostatic, A. M. Butz . .  739,055 
Hertzian waves, apparatuB for polarization 

of, F. J. Green . . . . . . . . . . . . . . . . . . . . . . . .  739,271 
Hinge, L. P. Krlsner . . . . . . . . . . . . . . . . . . . . . .  739,088 
Hoisting, holding, and lowering device, H. 

F. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7311,261 Hose or tubing. F. M. llarC7 • • •  _ ................ 789;09.'£ 
,L air engine, W. R. Kenneay . . . . . . . . . . . . 'ldij,187 

Hot air furnace, Crozier & l'ellbaeb • • • • • •• 788,7T7 Hot air furnace, J. H. Tuttle, Jr . . . . . . . . . . 739,036 
Hydrocarbon burner, J. E. Bancroft . . . . . . . .  738,755 
Hydrocarbon burner and furnace, D. C. Wil-

gus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,043 
Ice creeper, J. H. Wagner, et aI . . . . . . . . . . .  739,103 
Ice freezing can, E. E. Hanmer . • • . . . . . . • • •  739,173 
Igniter, electrical sparking, C. W. Miller • • •  739,199 
Ignition device, electriC, A. R. Mosler . . . . . •  738,831 
Incandescent mantles, machine for manufac-

turing. Muller & Bonnet . . . . . . . . . . . . . . . .  739,099 
Injector, C. Linstrom . . . . . . . . . . . . . . . . . . . . . .  738,822 
Insulated jOint for railway rail sections, G. 

A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Insulated rail jOint, J. J. Gunn . . . . . . . . . .  . .  
Insulator for electric wirps, H. Bottjer . • • • . •  
Irrigation ditch damming machine, H. H. 

738,862 
739,077 
739,147 

Urquhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 739,124 
JOiner, G. A. Caton . . . . . . . . . . . . . . . . . . . . . . . .  738,883 
Journal box lubricators, holder for, J. R. 

Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,796 
Key ring, J. S. Lewis . . . . . . . . . . . . . . . . . . . . . . . 739,094 
Kneading machine, M. E. Beasley . • . • • • • • • • . 739,142 
Lahel holder, W. III. Kreidler . • • . . . • . . • • • • •  739,190 
Lacing hook setting machines, stop for, J. 

Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,106 
Lacing stud settlnlf machine, I. �'. Peck . • • •  739,105 
Lamp, arc, W. C. � Ish . . . . . . . . . . . . . . . . . . . . . .  738,896 
Lamp chimney holder, A. L. Higgins . . . . . . .  738,999 
Lamp, hydrocarbon incandescent, P. B. Cur-

ran . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,064 1 Lamp wick adJuster, B. F. Cheshire . . . . . . . .  738,984 
Lath spacing table and tie, A. H. Bowlzer. 738,979 1 
Lens grinding machine, Long ·& Howland . . •  739,264 
Level and grade finder, combined, C. J. 

Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lightning arrester and protector, J. Davis . •  

e,%�\�:u�e���J���'R�e�.
p��b��:�: : : : :  : 

Loom, filling replenishing, O. A. Sawyer . . .  
Loom shuttle, B. Crossley . . . . . . . . . • . • • • . • • .  
Loom shuttle lock, F .  A. Mills . . . • . • • • • • • • .  
Lubricator, Meelings & Gay . • • • • • • • • • • • • • • •  
Mall box Indicator, H. Schmid . . . . . . . . . . . .  . .  

739,242 
738,988 
738,978 
739,075 
739,113 · 
738,987 
739,018 
738,835 

If you want the best touring PEERLESS car :money ean buy get a 
It .. accepted 88 II tandard of American :m.anutac.iI�e Vertica.l motors, two Or four cylinder, under front bonnet. Direct drive by universal Bhaft and bevel gears. 
High h01'8epower-regulatE:'d motor. U-inch wheeJa.;:..long wheel bue. Largeeomfortable tonne.an--.magnificent finish 

PEERLESS MOTOR (JAR 00. (JJeveland, Ohio 

We manufacture gean 
and. bodies suitable for •_..,�;!�����:i�I.r_.; al.l purposes. We alsO 

. sell suppUes and can 
furnish anlo part or aU 
!�e 1:: rl� � c:l!�: 
late catalogue, FREE.' 
NEUSTADT. 
PERRY (lO.t 

S26-830 S. 18th SI" 
ST. LoUIS, Mo. 

CHAS. T. HOWE At Co., 61 Hud90n St., New York, E%port Agents. 

CRESTMOBILE 8 
$750 
The most IQIOcally constructed car made. 

WrltejO'l' cat_ 
, Other models at $ISOO 

and 81S1SO. 

Dental Instrument, A. T. McMillin . . • • . • . . .  738,929 
Dial, . educational, advertising, computing, 

recitation, exhibition, and display, E. S. 
Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '{39,201 THE E U R E K A  C L I P  Die cutting machine, J. F. Keller . . . . . . . . . .  739,086 

Mailing tube, H. L. Stalford . . . . . . . . . . . . . . . . 
Mailing tube Clip, F. J. Ganaway • • • • • • • • •  _ _  
Manhole terminal for conduit sections, G. 

f��:��� 
738,898 

Die cutting machine, Kupfer & SchOOer • • • •  739,090 
DiSintegrator, J. M. Schutz . . . . . . . . . . . . . . . .  739,227 Display stand, J. H. Kamerer . . . . . . . . . . . . . .  739,085 
Display stand for doors, etc., G. W. Raum . .  739,027 
Door closing and bucket tilting device, J. 

R. Rule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,111 Dpu»lIng apparatus, U. E. Dennls_ . . . . . . . . .  739,156 
Draft equalizer, Trett & Roudybush • • • • • • • •  739,123 
Driving mechanism, change speed, A. King. 738,817 
Driving mechanism, change speed, A. L. 

Cushman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,257 
Drying apparatus, M. Hecklng. . . . . . . . . . . . .  738,800 Dry�gBoV;��e�I.��, 

. .  ��? .�t::������ • •  ����.I��: 739,253 
Dust, separator for apparatus for removing, 

D. T. Kenney . . . . . . . . . . . . . . . . . . . . . . . . . .  739,263 
Dye and making same, monoazo, O. Soh8t . . .  739,118 
Dye and making same, yellow acridinium, 

O. SohBt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,117 
Dye, anthracene, R. Bohn . • • • • • • • • • . • • • • • • •  739,145 

E��in�et����a�� l�°'F�;:'nS:a:x��.h.�I�: : : : : :  +��:g�� 
Eggs, preserving, C. Bache-Wug . . . . . . . . . . . .  739,137 
Electric alarm clock, O. E. F. Hlmmlghoefer. 739,272 
Elec���� R�rH��dh;�S

e:��� . ���:��� . .  �r 
. .  ���� 738,908 

Electric lighting system, J. F. McElroy. _ • •  739,204 
Electric lock, W. MacMillan . . . . . . . . . . . . . . .  738,824 
Electric machine brush holder, dynamo, H. M. Acly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,747 Electric machine, dynamo, E. A. Edwards . •  738,782 
Electric meter, Gutmann & Lanphier . • . • . . . •  738,902 

�l����i� �e��fafg�tr����h�p�nl�fy � .������ +��:��g 
Electric resistance affaratus, R. Hopfelt. _ _  739,181 

�l���i� :�m�: �. H. ���fl�;� : : : : : : : : : : : :  +��:��� 
Electric switch, B. W. Woldrldge . . . . . . . . . •  738,969 
Electric translating apparatus, P. C. Hewitt. 738,802 Electrical apparatus, W. J. Lloyd . . . . . . . . . .  738,823 
Electricity meter, L. J. Aron . . . . . . . . . . . • • • •  739,251 

�� �tt�M�lM@�tt� 
Toledo . .. ... .... � . . , Ohio,U. 

1iJe VUlcan Iron worKS co. 
THE V .4.LVES 
In the combustion'bhambel' lm! automatlC 
and are controll ed by the governor, .;011-
sequently the 

OLDS a .. & Gasoline 
Engma :r" � the ezact ·.me,uny •• 

the 

M. Gest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,792 
Massage Instrument, J. W. Hyatt . . . . . . . . . .  739,083 i Match box bolder and safe, combined, Paige 

" & Ullrich . . . . . . . . . .. " . . .  " . . . . . .  _ . . . . . . . . 739,273 

� N:;������l ���'e�enP,' M�B�����: : : : : : : : : : : :  fi�:�f� 
J:':I Mechanical movement, J. M. E. Pfrom • • • • •  739,213 

M t I e pand d E. A. M 11 738 825 Takes olf everything but the skin, and 
M�t:l; Jissolv

C
ed In merc�r;"y,;,pp;'�;'t{.� · f�� , leaves that smooth and white. 

oxidizing, Baker & Burwell • • • . . • . • • • . •  739'140 ! BOXES, IOe. and 200. 
Metals from their compounds, electrolytic " M1LBS .A.HBAD OF SOAP." Sample sent FREE ' 

Met�:,oc�s:e O�l!�i��e����r�aker & Burwell 739,139 THE UTILITY CO., !2!27 Gre nwich St., NewYorkCity 

Meter, J. A. Tilden . . . . . . . . . . . . . . . . . . . . . . . .  739,269 

:l��g�clE:'I:Jr�s�U��ts,F P�tte�v�. Bi;,.ig�tt: : +��:��� AMERI CAN 
Miter box, M. Nicholls . . • . . . . . . • • • • • • • • • • • •  738,930 Pochet AlIlIneter Molding apparatus, W. E. Stuart. • • • • • • • • • • •  739,235 f t 811 t t f b tt Ii d Motors, �eans for starting and regulating in- a�iO�Ob�fe:, ��for :YCres era���h�� ductlOn, R. D. de Lignleres. . .  . .  . . .  . .  . . .  739,096 1 etc. Will measure one to flfteen am-Mower bar, A. C. Rioux . . . . . . . . . . . . . . . . . . . . 738,944 peTes correctly. Put up  In a nlckel-Mume furnace, T. Hardie . . . . . . • . . . • • • • • • • •  739,174 silver case which will not tarnish or Mufller, �Xh8ust, G. F. Swain . • • • • • • • • • • • • • 738,858 wear olf. Directions Inclosed with MU8ical lnstrument, L. Johnson • • • • . • • • . • . • .  738,811 ; each instrument sothat a novlce may Musical instruments, tracker board attach- I operate it. StTI!.Ple and reJiable. 

ment for pneumatic, A. Anderson • • • • • •  739,134 . Price. $!-!.OO, complete. 
Nan puller for tires, H. P. Wilmarth . . . . . . .  738,867 1 AMERICAN COIL CO Necktie fastene!'J W. A. Chapple . . . . . . . . . . . .  739,256 ' 28 Newburn St. W. So'merville, Mass Needle, broom, l!.i. D. Palmer . • • . . • . . . . • • • • • •  739,023 
011 burning apparatus, heavy, F. Cotton . . . . 739,153 
011 extract ing devlc�, R. D. H. Anderson . . . 738,750 
Ophthalmoscope, H. L. De Zeng . . . . . . . . . . . .  738,887 
Ores, disintegrating, C. T. Snedekor . . . . . . . .  739,116 
Ores, treating, F. Laist . . . • . • . . . . . . . . . . . . . .  739,011 
Packing and storing vessel, J. C. O'Shea . • • •  739,021 
Paper jogger, L. B. Taylor . . • . . . . . . • . • . • • • •  739,121 
Pavement, asphalt, F. J. Warren . . . . . . . . . .  738t965 
Pea shelling. machine, J. H. · Empson. • • . . • .  738,894 
Pen filling deVice, fountain, H. Taylor . . . . . .  738,859 

CHICAGO EXCURSION 
via NICKEL PLATE ROAD. Tickets on sale from Bulfalo September 26 and 28 at $12.00. good returnlnl' to Oct('ber 2. See local agents or A. W. Eccleston!), D. P. 
A., 385 Broadway, New York� 

Gas Engine - , \ - ��i; 
Electromagnet, C. M. Hedman . . . . . . . . . . . . .  738,801 •. �-----------.--------
Electrotherapeutic apparatus, hydro, D. C. 

Pen for recording machines, fountain, O. 
T �NIT\ VR Pen,

Cfo���!S�, 'j," Ii;"�n��: : : : : : : : : : : : : : : : : : :  +��:�n" .L \  J' � 
Perforation spacing device, A. S. Seville . . • .  738,852 1 Com "Jete with spark coil $12.00 PhotographiC apparatus, S. Wachtl • • • • • • • • • •  739,239 The ��ellt Thing on tbe ";'arket' 

��, . 
Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,891 

Elevating and dumping apparatus, R. Hollo-
peter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,000 

Elevator, J. F. White . . . . . . . . . . . . . . . . . . . . .  739,243 
Elevator, J. F. Sanderson, reissue . . . . . . . . . .  12,157 
Elevator door fastener, H. C. Clausen . . . .  _ .  739,061 
Elevator safety deVice, G. Hall . . . . . . . . . . . . .  739,078· 
Engine. See Explosive engine. 
Engines, charge inlet device for explosive, 

Charron & Girardot . . . . . . . . . . . . . . . . . . . .  738,772 
Engines, detachable trunnion and supplement-

al wheel for traction, H. C. Clay . . . . . . .  738,884 
Eraser holder, F. W. Hock . . . . . . . . . . . . . . . .  739,259 
Explosive engine, W. W. Tuck et al. . . . . . . .  738,860 
Explosive engine, W. J. Wrlght . . . . . . . . . . . .  739,050 
Explosive engine, J. H. Redfield . . • •  739,219, 739,220 
Fastener, L. Reiter . . . . . . . . . . . . . . . . . . . . .  : . .  739,222 
Faueet safety attachment, A. Steele . • . • • . • •  739,031 
Feed box, E. M. Pumphrey . . . . . . . . . . . . . . . . .  738,938 
Feed water heater and purifier, J. Angell . . .  738,751 
Fence stay fastener, Wire, S. E. Jackson . . • •  738,810 
Fence wire holding device, H. D. Whipple . .  739,130 
Fertilizer mixer, R. A. Moore . . . . . . . . . . . . . .  738,925 
Fifth wheel, E. P. Gaines . . . . . . . . . . . . . . . . . .  738,789 
File, detachable letter and bill, H. R. 

Gentsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,073 
Filter, �'. Bommarius • • • • • • • • • . • • . . • • . • • • .  739,146 
Filter pads, mold for making, E. M. Knight . .  739,087 
Fire escape, W. F. Epperson • • • • • • • • • • • • . • • •  738,785 
Fire escape, D. Heath . . . . . . . . . . . . . . . . . . . .  738,998 Fire extingu isher, J. E. McWilliam . . . . . . . . .  739,016 
Fire kindler , J. Adler . . . . . . . . . . . . . . . . . . . . . .  739,131 
Fireproof floor and ceiling construction, 

Simpson & Shoemaker. . .  . . . . . . . . • • • • • • •  738,950 
Fireproof window sash, J. W. Rapp . . . . . . . .  738,939 
Fishing line float. D. R. Lewis . . . . . . . . . . . .  738,923 
Flax breaking machine, G. H. Ellis . • . . . . . . .  738,893 
Flax straw preparing machine, G. H. Ellis . •  738,783 
Flue expander, J. W. Faessler . . . • • • • • • • • • • •  739,160 
Food container, A. Buntenbach . . . . . . . . . . . .  738,981 
Form, garment, W. F. Palmenberg . . . . . . . . .  739,212 
Furnaces, apvaratus for feeding bagasse to, 

J. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,161 
Furnaces, plant fo\' feeding material to blast, 

W. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . .  738,815 
Furnaces with fuel and promoting combus-

tion thereof, supplying. W. W. Weaver. 739,040 
Fuse, electriC, G. R Baby . . . . . . . . . . . . . . . . .  738,874 
Gage, A. A. Handley . . . . . . .  ; . . . . . . . . . . . . . .  738,903 
Game, A. E. Borland . . . . . . . . . . . . . . . . . . . . . . .  739,254 
Game apparatus, J. E. Carney . . . . . . • • . •  ' • • . •  738,771 

g!��e��u:J��o��!��rj. 
EA. °c�a�S!rl��: : : : : : : : +�:¥@ 

Gas burners, shade Clip for incandescent, 
H. W. Royal . . . . . . . . . . . . . . . . . . . . . . . . . .  739,110 

Gas .generator, acetylene, W. S. May • • • • • . • •  738,827 
Gas generator, acetylene, L. Snyder . . . . . . . .  738,851'1 Gases containing sulfurous acids, purifying, B. Babe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,108 

The best and most serviceable prepared rooting on the market. It Is durable. fire·proof, and dops n�o���i�:f3�ni�IlIfay in 
rolls containing 108 sq. ft. 

Warren Chemical & Mfg. Co., 1 8  Battery PI ., New York 

WORK SHOPS 
of Wood and Metal WorkeTS, without steam power, equipped with 
BARNES' FOOT POW ER 
MACHINERY _ allow lower bids on jobs, and !dve 
Fe:��",i f:�11l�;'�;eil'.°r�at1��:. 

W. F 4 JOHN BARNES CO. 
Established 1872. 

1 999 RUBV ST. , I'IOCKFORD, ILL. 
-------

For Elther_��-.. 
Hand � Power 

hand machine sup
counternhatt, 

an QrdinRry power 
its base for use M & Length of pipe handled 

Illustrated catalogu� 
on application. 

, ; 11'.... .... r ....... 

Plano, P. Dujj'y . . . . . . . . . . . . . . . . . . . . . . . . . . .  738 890 Lates andmost improvedmodel: El:�� �;�':�r�:rt�, a�v'f�e �I�;�';,"';s�;'i;'g: . F: 738
.
786 U" Bend 10'1' CirC'U/ar. 

, ,' -'>--:ry " 

Plct�:ehrA�Y;;i�, 'j: s'a;;t�'';';';;': : : : :  : : : : : : : : : : :  +��:m Carll ... II Finch Co., 233 E. Clifton Av., Clnclnnall, 0. 
Picture molding bracket, W. L. Rummel . • • •  738,847 
Piling, sheet, L. P. Friestedt. . . . . . . . .  _ . . . .  739,072 
Pillars or similar uprights, base for porch, 

J. Schug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,85()' 
Pipe coupling, train, A. Herpolshelmer . . . . .  738,904 
Pipe, die, sewer, Jones & Kanaer. . . . . . . . . . . .  738,913 
Pipes and fittings, apparatus for stopping 

leaks In, Pltkethly & Hayes . . . . . . . . . . . .  739,107 
Pipes, apparatus for remov:ing obstructions 

from, J. E. S. Taylor . . . . . . . . . . . . . . . . . .  739,120 
Pitman connection, E. A. Johnston. . . . . . . . . .  738,812 
Plane, bench, C. E. Lincoln . • • • . • . • • . • . • • . .  739,014 
Plow, J .

. 

w. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,092 1 
Plow, disk, H. M. King . . . . . . . . . . . . . . . . . . . .  738,818 
Plunger, self-adjusting, C. F. Marsh • • • • • • . .  738,826 
Pneumatic underblast and stacker, A. H. 

Van Houwellngen . . . . . . . . . . . . . . . . . . . . .  738,959 � 
Pole changer, T. Wf Warner . • • • . • . • . . . . . . . 739,128 
Potato digger; W. I. Skinner . . . . . . . . . . . . . . . .  738,951 
Power driven machinery, D. C. Jackson . . • •  739,005 
Power feeder, J. M. Schutz . . . . . . . . . . . . . . . .  739,228 
Power transmitting apparatus, liquid, C. 

C. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,837 
Precious metals from their ores, extraction 

of, J. Baxeres de Alzugaray . . . . . . . . . . . . .  738,758 
Press for squeezing mushy, zinky, or coppery 

lead drosses, W. H. Howard . • • • • • • • • • • •  739,003, 
Pressman's tray, C. Bradley'. . . . . . . . . . . . . . . .  738,980' 
Printing and folding machinery, sheet deliv

ery apparatus for, C. T. Cundall . . . . . • . •  738,778 
Printing attachment for calculating machines, 

W. H. PI"e, Jr . . . . . . . . . . . . . . . . . . . . . . . .  738,934 
Printing, color, P. Barboutau . • • • • • . • . . . • . . .  738,875 
Printing press, F. H. Lindner . . . . . . . . . . . . . . .  738,8U 
Printing press bed motion, H. Hartt . . . . . . . .  738,797 
Printing . press bed motion. R. Mlehle . . . . . . .  738,829 
Printing press front sheet delivery appa-

ratus, A. Stocker . . . . . . . . . . . . . . . . . . . . . .  739,233 
Printing presses, etc., slant board for, G. 

R. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  738,967 
Propeller, E. Claudio . . . . . . . . . . . . . . . . . . . . . .  738,985 
Puller. See Cotton stalk puller. 
��ll��: �: �'l!���:y: : : : : : : : :  : : : : : : : : : : : : :  ����� 
Pump, J. B. O·Donnell . . . . . • • • • • • • • • • • • • • • •  738,931 
Pump, Hills & Ross . . . . . . . . . . . . . . . . . . . . . . . .  739,082 
Pump, Z. Storch . . . . . . . . . . . . . . . .  , . . . . . . . . . .  739.234 
Pump or bailer. sand, M. C. White • • • • • • • • • •  739,042 
Pump, rotary, J. Nielsen . . . . . . . . . . . . . . . . . . . 739,207

1 Pumping device, 011 well, James & Inman • • •  739,262 
Ran bending aud breal!lng deVice, J. Roden-

berger . . . . . . . . . . . . .. . . . . . . .  ; . . . . . . . . . . .  738,946 1 
(ConUnued em. Jl<lQe 230,) 

M U R R A Y 
PRICE $3 1 .85 

MURRAY OPEN DELIVERY WAGON 

S EV E N T E E N  Y EA R S  
of  honest, straightforward and enviable business reputattonis back of every U Murray " Vehide, Har· 
ness and Saddle. A nd they cost no more than the 
uunknown kind." We guarantee every " MURRAY" 
i:�I;l'i.;:.atd��)r�e°l:.r ���1°�':'�t�f:: g';::li�rri'g

fg� 
Buggies, Surreys, Phaetons. Road Carts. Road 
Wagons. Bike Wagons. Traps. S Wagons: De-
livery Wagons. Mifk Wagons, Ma ns, BaKers' 
Wagons. Butchers ' Wagons. Laundry agons, Pont Vehlcles, Farm Carts. Farm Wagons. Contractors 
('arts. Contractors' Wagons, Dump Carts. : 
SADDLES and HARNESS 

© 1903 SCIENTIFIC AMERICAN, INC 



Scientific American S]';PTEMBER 26, 1903. 

Every one longs for a strong, healthy body. 
No teacher of physical culture has ever been 
so successful as Edwin Checkley. No coursd 
of physical culture work is so practical as his. 

In no other way can you obtain a course of 
physical culture with Edwin Checkley than 
through a subscription to OUTING. 

With every new subscription to OUTING 

will be given free, one complete course. 
Tear off the tag and mail it to·day, and get 

both OUTING and the best physical culture 
course in the world 

FREE OFFER. 
To any new subscriber to OUTING, a course of 

tg: �:r:g��Y d7l:��l�nO�fP�a�?:\;fi�����;�'w�l\d�� 
prescribed without cost. 1'his cuurse will cover 
exercises for one year, and is Butted to individual 
need�. It is free only to new subscribers to OUT. 

��:; c��go'i:':�&t
s��d

b
i�u:m, b,j3�WO °i�

e
th?:.

e
�ttig:. 

OUTING PUB. Co., 238 Fifth A"\"., New York :-'Enclosed please 

Rail cbair, G. E. Railz . . . . . . . . . . . . . . . . . . .  . 
Rail joint conllectioll, J. Houlehall . . . . . . . . .  . 
Hanway, electric, W. N. :$tewart . . . . . . . . .  . 
Hanway, plpasure, H. B. Gentry . . . . . . . . . . .  . 
Hailway street indicator, I. ::\1. h.oell . • • • • • •  
Hailway signaling, track instrument for, 

739,026 
73�,8U5 
739,1)32 
7:3H,ltiU 
7�U,lSU 

L. R. Hummel. . . . .  " . . . . . . . . . . . . . . . . . . . .  73�,OO6 
Hailway signals, circuit breaker for auto-

matic electric, R. A. Doty . . . . . . . . . . . .  73U,06{; 
Hailway surfacing and lining device, J. 1\1. 

Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hailway tie, A.. A. Haymond . . . . . . . . . . . . . . . •  
Hailway tie and rail fastening, P. H. Quinn. 
Railway vebicle, G. Gibbs . . . . . . . . . . . . . . . . . •  
Railways, automatic signal fot· electric, C. 

B. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Razor frame, safety, A. W. �cheubel' . • . • . • • •  
Receptacle, folded, J. U. O ' Shea . • . . . . . . . . . . .  
Rheostat, W. U. yates . . . . . . . . . . . . . . . . . . . .  . 
Road roller sprinkler attachment, H. D. 

Aldricb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rolling mill gearing, J.  11�awell . • . • . . . . . • • . .  
Rotary engiw-', H. L. Humphrey . . . • . . . • . • • •  
Rotary engilll', J. ),1. "�arwer . • • • • . . . . • • • .  
RublJing wachiup, A.. Lawson . . . . . . . . . . . . .  . 
Sad iroll, sl'lf-heatillg and extinguishing, 

73�,75'! 
73�,9'!U 
739,217 
730,U74 

739,057 
739,029 
739,022 
738,970 

738,748 
738,991 
738,907 
739,274 
738,921 

T. Hawkes . . . . . . . . . . . . . . . . . . . . . . . . . . . 739,079 
Safety shears, C. Grant . . . . . . • • • • • • • • . . . . . .  738,994 
Sand crushing mill, ),1. Drury . . . . . . . . . . . . . .  738,889 
Sand trap ami strainer, H. Blueher . . . . . . . . .  738,878 
Sandpapering macbine pad, C. C. Stuart. . . . 738,956 

sand:l�����:l 
m3;i�i

i�� P�ea��Ch:g;,
smc. 

su8� 
Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,955 

Sasb fastener, Broadburst & Mitcbell. • . . . .  73� 766 
Sasb lock, J. Ross . . . . . . . . . . . . . . . . . . . . . . . . . .  739,109 
Saw, P. M. Way . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  739,241 
Sawmill, T. S. Wilkin . . . . . . . . . . . . . . . . . . . . . .  739,045 
Saw sharpening implement, G. Y. Anderson . 738,872 
Sawing macbine, Wilkin & Newton . • . . . . . • . .  739,044 
Scale, spring, �L H. Wilson . . . . • . . . . . . . . . . .  739,047 
Scales, attachment for spring balance, J. 

�'. Milligan . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,266 
�cenic apparatus, l·�. "". Thompson . . . . . • . . • .  739,236 
::';crew cutting machine, wood, R. Dicke . . . • •  738,989 
�eal, W ood & Cooper . . . . . . . . . . . . . . . . . . . . . . .  739,248 
Seal lock, C. W. llcSbane . . . . . . . . . . . . . . . . . .  739,206 
Seal, self-locking, E. Tyden . . . . . . . .  739,037, 739,038 
Sealing rings for canning jars, making 

lipped, W. P. Coldren . . . • . . . . . . . . . . . . .  738,885 
Sewage treating and utilizing apparatus, R. 

J. G. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . 739,049 
Sewing machine hemmer, A. J. A. Oesterreich 739,4:::1U 
:$ewing machine needle b a r  mechanism, E. 

B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,132 
Sewing machine take-up device, Diehl & 

Hemleb . . . . . . . . . . . • . . • . . . . . . . . . . . . . . .  739,158 
Sewing machine thread cutting device, E. 

B. Allen . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,133 
Sewing machine welt guide, shoe, C. H. 

Cook . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,886 
Se\ving machin�s, rotary take-up for, Diehl 

& Hemleb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 739,157 
Sbade fixture, adjustable, C. J. Wiltsie . . . .  739,U48 
Sbade or curtain bolder, Driscoll & Drake . . .  738,888 
Sharpening machine, disk, O. O. Goodenow . 738,901 
Sbeaf carrier, J. W. Parker . . . . . . . . . . . . . . . .  738,838 
::';hearing machine, direct-acting steam, \V. 

J. �'ogarty . . . . . . . . . . . . . . .  . .  . . . . . . .  . . .  738,787 
Shears. �ee :$afety shears. 
�heet and envelop, combined communication, 

J. W. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,943 
Sheet and envelop, combined writing, E. 

Eckart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,891 
Shelf guard and advertising medium, com-

bined, E. Frank . . . . . . . . . . . . . . . . . • . . . .  738,788 
Sbip loading or coaling device, J. Tarr . . . . .  739,OJ� 
Shocker, H. W. Johnson . . . . . . . . . . . . . . . . . . .  739,084 
Sboe attacbment, J. N. Scism . . . . . . . . . . . . . . 738,851 
Show case, T. H. Betty . . . . . . . . . . . . . . . . . . . .  738,759 
Shuttle, J. G. King . . . . . . . . . . . . . . . . . . . . . . .  739,U08 
Signal ligbt, E. A. Edwards . . . . . . . . . . . . . . . 738,781 
Signals, make and break switch for electric, 

C. B. Campbell . . . . . . . . . . . . . . . . . . . . .  . 
Skyligbt, Lieber & Lambert . . . . . . . . . . . . . .  . 
Snap hook, safl'ty, O. W. Sanborn . . . • . . . . . •  

739,056 
739,U13 
739,226 

No well-informed person questions the 
fact that the Smith Premier Typewriter far 

outwears any other make of writing machine. 

The Smith Premier 
was invented by the world's foremost typewriter expert to wear not 
for a da.y, month, or year, but for many years. The Smith Premier 
is built on correct mechanical lines. It IS strong in every part. Its 
operation is simple, direct, and almost frictionless. The Smith 
Premier not only does the speediest work, and most perfect in ap
pearance of an:y writing machine, but under the severest tests of 
actual business It wears like an anvil. These facts make the Smith 
Premier the moat economical of all writing machines, and 

The World's Best Typewriter 
Send for OUt' ZiUle book !lambing everu pari, or let U8 «end you. the machine on tnaZ. 

The Stnith Pretnier Typewriter Co. 
Factory, Syracuse, N. Y. Executive Offices, 287 Broadway, N. Y. 

Branches in all the large Dities oj the world. 

SPECIAL COLONIST TICKETS. 
Daily now untH November 30, the NICKEL PLATE 

ROAD will sell special one-way Colonist Tickets Bulfalo to California and other Pacific CoaOL points at rate '42.00 
and at lower rates to pOints in Utah, Monta:us and 
W���Cl:sIt���i�.ti»�i�\.��§5�;oaS::i����f��i� 

or A. 

75he S U N  
Typewriter No.  2 

Built on standard prinCiples 
with superior advantages. 

A revelation In every fea,. 
ture, Including 

$40.00 
.rUN 
7TPEWlUT El{ 
COMPJlNr, 

239 B'way, New York. 

..........!!iIiirPI ..... "The Sharer" 
A new foot power that can be applied 
to all light machinery. A kick starts 
the machine and an occasional kick 
keeps It going. Send jor owr Booklet. 

SLOTKIN & PI{AOLlN, 
2 1 0A Canal St .. New York. 

ACETYLENE GAB AND CARBIDE OF 
Calci�m.-All about the new iHuminant. its qualities, cheml.stry, pressure of liq.uefaction. its probable future, expenment8 perfOl ill ed With it. A most valuable series 
of articles, glvin/l in complete form the partICulars of this oubject. Details of furn:tces for making the carbid e, gas generators, Ilasome ters. burners, etc. Contained in 
8CIENTI]'IC AMERICAN SUPPLEMENT Nos. 99N, 1004, 1 00,., 10IIl, 1 0 1 4. UI1:i, 1016. 1 021l 10

�j
' IO�S, 10ia, 1 064, 107

1
' 10"�, 10S�: 

ly49:1\°:iO�·t�S��iJ34',6i�\\:�d n�3: �r\�e10 cents each, by mall. from this Office, and all newsdealers 

Snap switch, R. H. Read . . . . . . . . . . . • • • • • • •  
Soap thiker, ",,.. G. Hawley . . . . . . . . . . . . . • • • .  
Soldering iron handle, detachable, J. J. 

���:��� A FOLDING CAMERA. - WORKING TYPEWIUTER�M���S 
All the St&ndardmachlnes SOLD or RENTED ANY
WHERE at HALF MA..."iUF ACTURERS' PRICES 
Shipped with privilege of examination. Send for caL 
Typewriter Emporium, 203 LaS&1leSt" Chlcago 

T R A N S L U C E N T  FABRIC 
Un'qu&lled S KY L i e  H T S 0.' �orother 
for SImilar uses. 

Guaranteed not to crack, break or leak, 
while freely admitting light. 

B���:��s
h
!:a'f�sS: ��e

e'be:t�:;arh�n: �T�:��:�
s
�it� 

C8rFh�
e G:��� Jl;:c�ii:Wo����r:t'!"s already put in 

place 000,000 sq. ft. at its Schenectady sbops; also 
used by U. S. Government, railroad corporations, 
large manufacturers, etc. 
Iw'itf. ��::: r�'f:b�!rf�:;;;l: ''if::t!�: ::;:;w�t;::; 
moderate users ar:'§PEOlAL¥;Y invited to write to 
'US Jor detailed injOT11U1tim •• 
TRANSLUCENT FABRIC CO., Quincy, Ma ... 

EveryMechanic 
Should Own It. 
Montgomery & Co.'s Tool Catalogue 
which is tboroughly up-to-date. 704 

P'ee:t
a
�: ���f�����:��8. 

MONTGOMERY & CO., 
105, Fulton 1St., New York City. 

Walls, Oil and Gas Wells drilled by cnntract to any depth from50 
to 3000 feet •• ·We also manufac-
�':.��

n
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u
�:l

h 
:ri�

r
����; 

same. Portable Horse Power 

�:chrn��
n
��� f�"'t� 1&i

}�t. 
Wri te us stating exactly what 
Is required and send for Illus. trated catalogue. Address 
EERING AND SUPPLY Co. 

NEW YOr.K. U. 8. A. 

S I G N A L I N G  THROUGH S P A C E  
without wires.-An article by W. Preece, describing the 
new Marconi system of teiegraphing without wires. 
6 il lustrations. SCIENTIFIC AMERICAN SUPPLEMENT 
1 1  �4. Price lOcents. For E!sle by Munn & Co. and all 
newsdealers. 

Vi go . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soldering machine, can, S.  A. Baker . • . • . . .  
Spacing table, A. Clarke . . . . . . . . . . . . . . . . . .  . 
Spark arrester, Rogers & Hosking . . . . . . . . .  . 
Sparking plug, H. C. Folger . . . . . . . . . . . . . .  . 
Speed device, variable, H. �. K�llogg . . . • . .  
Speed regulating device, M. W. Alexander. 
Spinning frame top roll, J. J. Weiss . . . . . . .  . 
Splint, J. R. Moore . . . . . . . . . . . . . . . . . . . . . . .  . 
Square, j Ointed, H. U. Boger t .  . . . . . . . . . . .  . 
Stairway, traveling, E. Baltzley . . . . . . . . . .  . 
Steam generator, D. A. Walton . . . . . . . . . . .  . 
Steering gear, hand Rnd power, C. Green . .  . 
Stirrup, M. H. Green . . . . . . . . . . . . . . . . . . . . .  . 
Stool, }�. D. Foote . . . . . . . . . . . . . . . . . . . . . . . .  . 
Storage battery, F. A. Redmon . . . . . . . . . . . .  . 
Store service apparatus, take-up device for, 

739,125 
738,972 
739,060 
739,225 
738,992 
738,814 
738,871 
739,041 
739,200 
739,054 
739,141 
738,964 
738,793 
739,170 
738,993 
738,942 

W. L. Cburcbill . . . . . . . . . . . . . . . . . . . . . .  739,059 
Stove, W. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,974 
Stovp, W. Hl'Uermanll . . . . . . . . . . . . . . . . . . . .  739,177 
Stove and lamp, combined oil, J. Wister . . • • 738,968 
Stove controlll'l', G. L. Grondabl. . . . . . . . . . .  739,076 
Stove, oil, J. L. Berg(� . . . . . . . . . . . . . . . . . . . . .  739,143 
Stove or furnace chimney valve, P. Meehan. 738,828 
Surface cooler connected with a sediment 

removing device, closed, V. Lapp. . . . .  738,820 
Sweetmeats, making, E. Shaw . . . . . . . . • • . . • •  739,229 
Switchboard, B. Beerwald . . . . . . . . . . . . . . . . • •  739,052 
Tackle block, H. W. Stocking . . . . . . . . . • . . • •  739,119 
Talking macbille, H. E. Bootb . . . . . . . . . . . •  738,764 
Tank mold, Bryan & Palfreyman. . . . . . . . . . .  738,769 
Tannin, extracting, M. Honig . . . . . . . . . . . . .  738,905 
Target for miniature ranges, F�. M. Gaudet . .  738,790 
Target trap, W. A. Holland . . . . . . . . . . . . . .  738,8U4 
Telemotor apparatus for ships, etc. , A. B. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,767 
Telepbone, M. I. Bougb t. . . . . . . .  . .  . .  . . .  . . .  738,861 
Telepbone apparatus, W. Kaisling . . . . . . . . . .  738,813 

Telepbone bracket, adjustable, E. J. Murpby 739,202 
Telepbone lock, W. H. Scot t .  . . . . . . . . . . . . . .  739,114 
Telepbone system, S. A. Duvall . . . . . . . . . . . .  738,780 
Telepbone transmitter, H. D. Stroud . . . . . . . .  738,857 
Telephone transmitter, D. O' Brien . . . . . . . . .  739,208 
Tellurian, J. L. Van Nort . . . . . . . . . . . . . . . . 739,238 
Thermometer shield, clinical, Vaughan & 

Arrowsmitb . . . . . . . . . . . . . . . . . . . .  ; . . . . .  738,960 
Tbill coupling, J. M. Bryant. . . . . • . . . • . . . . .  738,881 
Tile, building, H. Obaus . . . . . . . . . . . . . .  : . . . .  739,211 
Time register, J. L. Roberts . . . . . . . . . . . . . . .  739,224 
Tires, inner tube for pneumatic, T. R. Pal· 

mer . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . .. . .  739,025· 
Tobacco pipe, D. B. McAllister . . . . . • . . . . . . .  739,101 
'rool, combination, R. A. Baggett . . . . . . . . . . .  738,753 
Tool bandle fastening, R. E. Appleton . . . . . . 739,136 
Tootb bar guide and arrester, T. S. Wilkin . .  739,046 
Torch, gasoline, F. Reinlein . . . . . . . . .. . . . . . .  739,221 
Toy, A. J. Keck . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,916 

�8u USE GRINDSTONES P ,  ���: 1: v�a
����� .  : : : : : : : : : : : : : : : : : : : : : : : : :  U�:t� 

[f so we can SUPPlY you. All SIZe!! Toy shooting apparatus, H. Kunzel. . . • . . . .  739,010 
mou.ted and u n m o ll Jlted� always Trace fastener, A. Wagner . . . . . . . . . . . . . . . .  739,039 kept in stock. R�memoer, we make a Trace fastener, J. M. McCormick . • . . . . . . . . .  739,203 specialtyof selectinll stones for all spe- Trace holder, J. M. Bryant . . . . . . . . . . . . . . . .  738,882 cial purposes. pr Ask for catalOQ'Ut. Train stop, automatic safety, H. G. Sedg-
The CLEVELAND STONE CO. wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,947 

Outshines the Sun. 
It's pure white light makes day of night. Costs less than 
kerosene ; six times more powerful than electricity . Exam
ined. tested and pe�T���bh���erwriters' association.. 

110 DIRT .. 110 WICK •• 110 SMOKE .. 110 SMElL Agents wanted. Exclusive territory, good commission 
THE BEST LIGHT COMPANY , __ of 0rlgbW p_ 87 E. 6th St .• Canton. 

Transformer, R. R. Wiley . . . . . • . . . . . . . . . . .  738,864 
Trap. See Sand " trap. 
Trap and tblmble, combined, J. Crawford . . 739,154 
Trolley, H. E. Myers . . . . . . . . . . . . . . . . . . . . . .  738,926 
Trolley, E. E. Frederick . . . . . . . . . . . . . . . . . .  739,164 
Trolley alarm and Indicator, W. H. Hillyer 739,179 
Trolley barr, H. A. Ripley . . . . . . . . . . . . . . . . 739,223 
Trolley wires, suspension of, Kubierschky 

& Herkner . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,919 
Trousers banger, E. C. Hyland . . . . . . . . . . . . .  739,26U 
Truck, E. Peckbam . . . . . . . . . . . . . . . . . . . . . . . .  738,841 
Truck, car, E. CIIIT . . . . . . . . . . . . . . . .  738,773,. 738,774 
Truck, car, E. Ppckham . . . . . . . • . . . . . . . . . . .  738,840 
Truss, S. H. Pblllis . . . . . . . . . . . . . . . . . . . . . . .  738,842 
Turbine, steam, Kugel & Gelpke . . . . . . . . . .  739,191 
Typewriter tabulating stop, H. L. Wagner . .  738,961 
Typewriting machine margin paper guide, 

L. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,IJ27 
Typewriting machine paper release device, 

J. C. McLaughlin . . . . . . . . . . . . . . . . . . . . .  739,102 
Typewriting macbine ribbon feeding mecban· 

Ism, W. H. Pike, Jr . . . . . . . . . . . . . . . . . .  738,935 
Typewriting machine ribbon reverse mechan-

Ism, L. Myers . . . . . . . . . . . . . . . . . . . . . . . .  739,100 Umbrella stand lock, W. Holl . . . . . • . . . . . . . .  739,180 

I ¥�f!�
h�I���I,erl:o�i �Ol�:lt��; . ;';��j,i';�� . fo� 738,853 

cutting, F. L. Smith . . . . . . . . . . . . . . . . . .  738,854 

(Oon«nuea on page 281.) 

COLD GALVANIZING Sa,,'e all the !i;pe1tel" consumed in galvanizing by the hot prore88 
by using our 

.
Patent CoM Galvanizing Process, as the amount of spelter 

lost as dross In the hot process If used in our pl'O�8 will give sufficien t 
protection to any kind of work to make it rust-proof even against sal t Bir and sea watp.r. Our Patent Proce� is now in use all over the country. Our licensees include U. S. Gove'-I'nmen� The Standard' 011 Co., Herre8hotr Boat Dundin .. Co.,. Towll8end & Downey, Armour Paeldn&t Co. Licenses granted on royalty basls. 

Sam»le and cHstom work done at our factory, 108-110 W. 11th St. Main Office, 348 Broadway. I to 9 Park Avenue, Brooklyn. 
U. S. ELECT HO.G AL V ANIZINt.< CO. 

GAS ENGINE DETAlLS.-A VALUA
ble and fully Illustrated article on this subject Is contained"ln SUPPLEMENT No. I �9!1. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

MARINE Gasolene MOTORS 
:.���i.°:lae:'l'\���rg��� c��:������ t��l�� 
We always endeavor to be on top� and for 19f1J o:tfer all 
en�ine built from Brand New Patterns� with new and 
orllrinal featul'es-just what other engines will have 
five years hence. 
1j YOU�::J {Jz ���.��I!e��o.i &':lg:gVr:;� tUsorib-

ROCHESTER GAS ENG I�E CO., 
693 Driving Park Ave., ROCHESTER, N.  Y., U . S . A. 

THICKNESS GAUGE. 
22 leaves varying in thiCkness by thousandths, from .OO! to .025. Thickness marked on each leaf. 
Leaves may be used .�IY or in combl- --........ -..... 
���e�� �:��$�.�- I.!!����� 
¥i�

a
����?j{ft�!j.ff

ee
oo. Box 18, Athol, Mass., U. S. A. 

RPm -WOBDIGB GO. 
Chemists' SUp/lUes 

82 Lakes Street CHICAGO 

" attained only In the 
TABER ROTARY PUMPS 

They are mechanicsl 
simple a.nd durable. Will 
pump bot or cold lluid, 
tbin or thick. Requires 

no skIlled mechanic_ Most 
power at least cost. All parts 
mterchanl'!"eable. Made of 
iron. steel or bronze. Can be 
drivp.n by: belt. motor or en

gine attacbllient. Large l11ustratRd" CatalogUe jree. 
TABER PUMP CO .. 32 Wells SI., Buffalo, N.Y .. U. S.A. 

TELJ<.;GRAPHY.- SCIEN-
TIFIC AMERICAN SUPPLEMENT Nos. 1�1 3, 1 3�7. 
13�S and 1 3�9. contain illustrated articles on this 
subject by G. Marconi. Additional illustrated articles 
by other authors are contained in SCIENTIFIC AM ERI
CAN SUPPLEMEN1: Nos. ] 1 �4 . 1 1 3] . 1 1  "'. 1 1 9�, 
1�1", 1 1l 1 !". 1 2 1 9 and 1304 . These papers con· 
stitute a valuable treatise on wireless telellraphy. Price 
10 cents each from this office. and all newsdealers. - ------- --- ---

T h e  Tes t  

always proves the absolute 
supremacy of the Remington 

Typewriter 
Remington Typewriter Company 

327 Broadway, New York 

SEAM LESS ST E E L  T U B I N O From 2·inch Diamelel 
to 1 ·64·lnch 

FINISHED B�IOHT, SMOOTH AND ACCURATE TO 1-1000 INCH INSIDE AND OUT 

TonI Steel TubtnJl: The Highest Class of Tubing made. Also small Brass, 
Soft Steel Tublnlr Copper, Pure Nickel and Aluminum 'ru bing 

E LWOOD IVINS T U B E  WOR KS, Oak Lane Station P h i ladel phia Pa, 

© 1903 SCIENTIFIC AMERICAN, INC 
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V
, ', WON D ER Acetylene Burners ' Valve lock and adjuster, A. B. Loomis . . .. . '" Vapor burner, Lawson & Daniels . . . . . . . • . •  

ABE THE BEST Vegetable or meat cutter, W. �'. Wagner . . .  
80ld by good dealers or write ���l�l� ��::,�:g�, ��xB�iJ'ba�.�I�� •. .

• : : :  
.
.

•
. : : :  OM STATE LINE MFG. CO. Veblcle steering mechanism, motor driven, 

.9th & 10th Su., Chattanooga, Tenn., U. S. A.. E. Haynes et al • . . . . . . . • . • . • • . . • . . .  J 

739,015 
738,lIl2 
739,27U 
73�,�6a 
73�,1JUU 

738,997 
739,053 
739,188 

ELECTRICAL ENG{NEERI .... G 
is a money-making profession. We teach you by 
Ei�tr�e:�;, jll�!::!i!,e..�U.'lrri:�: 
Jou"I'nulht, Proofreader, B o o k  .. 
keeper. Stenotrrupher. 
Write for our Free Illmtrakd 'Book, UstJ'UC": 
"leI' With the W 01'141." and mention the 
course which interests you 
CliRRESPONDENCE INSTITUTE {·f AMERICA 

Box 689. SC"I'anton .. Pu. 

Vehicle wheel, L. Blava . . . . . . . . . . . . . . . . .  . . 
Vehicle wheel, A. B. Kern . . . . . . . . . . . . . . . .  ; Vent controller for barrels, air, E. R. 

Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,058 
Vest, skeleton, C. G. Funk . . . . . . . . . . . . . . . .  ' 739,166 Violin bow, M. B. Roark. . . . . . . . . . . . . . . . . . .  738,945 
Wagon brake, R. Love . . . . . . . . . . . . . . . . . . . . .  739,192 
Washing machine, J. M. ' Lemmon . . . .  ' . . . . . . .  739,093 
Watch, stem winding and setting, C. Kuen-

zel . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  739,089 
Water heater, electric, W. E. Heal. . . • . . . .  ' 739,176 
Water meter, Potter & Swank . . . . . . . . . • . . . .  739,215 
Water meter, rotary, Ii"". L. Northrop . . . . . • .  738,836 
Water motor, F. J. Humphrey . . . . . . . . . . . . .  738,8U6 
Waterworks, pneumatic, E. L. Canon . . . . . .  739,150 
Watering trough, automatic, J. A. Brown . . .  738,768 
Wave motor, F. J. Hagen . . . . . . . • . . . . . . . . .  738,996 
Way bill, W. F. Mullahy . . . . . . . . . . . . . . . . .  738,832 

;�\f
h
��!tn��

c
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n
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uJ�m.���'m�Chr��,
k��� 739,216 

blned, S. H. Powers . . . . . . . . . . . . . . . . . . .  738,843 
Winding Indicator, A. Anderson . • . . . • . . . . . •  738,971 
Window dust guard, F. R. Simms . . . . . . . . . . .  739,115 
Window screen, E. S. Giles . . . . . . . . . . . . . . . .  738,899 
Wire urawmg machine, J. H. O'Donnell, 

738,932, 

The B radley Stencil Write for Catalogue ���'i,c'i':,acll:�neE. 
b�rr�anli{;ra�I��I��� : :  :: : : : : : :  and PrIce Lis'. Wrench, H. R. Ashby . . . . . . . . . . . . . . . . . . . .  . 

738,933 
739,244 
739,068 
739,252 

MACHINE makes Shipping 
Stencils in half a minute, at re
duced cost of one-tentheenteaeh. 

Pulling 
Razors 

need a 

TORRE V 
STROP 

A razorpnils because lt's onlyb .. lf� ened. Torrey Strops sharpen razors thor .. 
ong

¥o�;,e6.J£.r�Dtb��:t �ble edge 

�·�Vo":: �.0076C:'� 

DESIGNS. 
Cup, M. A. Haley . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dish, M. A. Haley . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dish, covered, M. A. Haley . . . . . . . . . . . . . . • . •  �"loor or wall covering, F. D. White . . . . . . • . .  
Grave mark, E. T. Whelan . . . . . . . . . . . . . . . . . • 
Mirror 01' similar article, pendent, A. Harris. 
Plate, M. A. Haley . . . . . . . . . . . . . . . . . . . . . . . .  . 
Saucer, M. A. Haley . . . . . . . . . . . . . . . . . . . . . • • .  
Stove, gas, W. M. Crane . . . . . . . . . . . • . . . . . • . .  
Teapot, Itl. A. Haley . . . . . . . . . . . . . . . . . . . . .  . 
Tiling, R. L. Chipman . . . . . . . . . . . . . . . . . . . .  . .  

TRADE MARKS. 
Bay rum, S. Pollak . . . . . . . . . . . . . . . . . . . . . .  . . 
Boots and shoes, leather, }l�orster Bros . . . . .  . 

36,550 
36,553 
36,554 
36,559 
36,560 
36,557 
36,552 
36,551 
36,550 
36,555 
36,558 

41,109 
41,102 
41, 10;1 Boots and shoes, leatner, Mhlllesota :Shoe Co. 

Candles, De Roublux, Oeuenkoven & Co . 
41,112, 41,113 

Clay, English china, John Richardson Co . . . . 41, 104 
Cleaning smooth surfaces, preparations for, 

M. Peryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,111 
Coats, vests, pants, and overcoats, Brill Bros. 41,100 
Currants, dried, U. H. Dudley & Co . . . . . . . . .  41,114 E'acial .massage cream and SKin food, Apollo 

Chemical Co . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 108 
Fire extinguishers, chemical, Western Fire 

Appliance Co. . . . . . . . . . . . . . . . . . . . . . . . . .  41,128 
Fruit preparations, certain named, Sunland 

Orchard Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,115 
Harrows, Roderick Lean Manufacturing Co •• 41, 125 
Ice cream freezers, Dana & Co. . . . . . . . . . . . .  41,122 
Lamps and their parts, Deutsche Gasgluhllcht 

Actiengesellschaft . . . . . . . . . . . . . . . . . . . . . 41,121 

"The Busy Man's Train." 

Appropriate in its Name, 

Appropriate in its Route, 

!�p.!!!priate in its Character-

"The 20tb Century Limited" 
This Is The century of all the ages. The New York CentraJ's 2()..bour train between New York and Chicago (tbe two great commercial centers of America. Is The train of the century, and is appropriately named. 

"THE 20th CENTURY LIMITED" 
A copy of HAmerica's Summer Resorts," will b e sent £ree, 

&
Ostpaid, on receipt of a rstage stamp by Geor� H. Daniels, 

R��:o�:�::!ece!f.�l Sf!::n� �:w CY��k� & udson River 
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A W ' TA'UGHT BY'MAIJ,. Lessons pre
, aroo under the direction Of HowarD N. . 

, :d'gden, Ph. D .• LL. D •• Pres. onu. ('ollege of Law. (largoot L&w Sebonl In Cbl�o.) University metbod .. t-'rOO.1t given by resident school for work done bY,mall. , Write 
UNIVERSITY EXTEN8ION LAW SCHOOL 

Dept. C, Ope�a Hou.e Block, Cldeago 

THE T ECHNIDAL INVESTIGATIIN " 
CO N STRUCTID'N COMPANY ',' Inc. 

601 Dlllaye Bid •• , ,SYR.ACUSE, IN. Y. 
What do you waste i1\ your bU8lne's.1 We' tecoverbY';. produets, make analyses and Originate tormulas. 

� 
ii<w FRANKLIN 
Model Shop 

The Franklin Model Shop. 
Experimental work for Inventors; any-

��I!te ���'f.\nf�':'�e��nf�:i:'��:to� colleges. Exhloltlon mOdels. Introduction samples of patented articles. Special tools for maklDj< metal novelties. 
!i��:g�:e�e���,C:regm Ifri�:��cf:BNtge�t Send for circular 9. 

PARSEJ.L & WEED, 
129-13 1  West 31st Street, New York. 

DENVER AND RETURN, $4�.81i1. 
The NICKEL PLA'l'E ROAD will sell Special Excursion TiCkets October a and 4, Bulfalo to Denver. Pueblo or Colorado Springs, CoL., at rate 142.00, Ilood returning, to October 30. account Brotnerbood St. Andrews meet-

��nt��i'l�I���c1e��l��e�'b�.I�C.0l£rl'!��i.y�'M: �� 

::ut�� "TIP .. TOP"? 
TO PROVE ,h.' Daus' "Tip,Top " Dupli-

cator is the best, simplest, and 
cheapest device for making 

100 copies from Penlwritten and 
50 copies from Typewritten original 
we arewllIing to send acomplde " Duplicator" without deposit 
011 10 dnY8' trial. 
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complete apparatus, si2e :No. 1, *7 .50, subject to the tradt: discount of 3£303 per cent., or '0.00 net. 

FELIX F. DAUS DUPLICATOR CO., 
Daus Building, 1 1 3 Joltn Sl.; New lork 

11.50and 82.00. Sent postpaid 
If your dealer L'Imnot 8upply 
b�ng -r:�m�� a�p 
�":!Il���eatcg:y��. C�S:: 

Musical boxes, Lyon & Healy . . . . . . . . . . . . . . .  41,119 
Petroleum and Its distillates, W. S. Dubbs . . .  41,106 
Pins, Rheinische N adelfabrlken . . . . . . . .  , ' "  4�,120 
Remedy for promoting the growth of hair, Exper imental & Model Work _DR_YI_N I-,-M_AC_H_I N_ES_",_s'Lm_' W_�_��_ 

41,107 Cir • .t ad1>l.cehee. Wm.Gardam & Son.45-51Rose St.,N.Y. 
8loguefnll of valuable Inform&tlon tor thOle who shave, senttree. 
SPE{JIAL SCISSOR.S OFFEB. 

G. Watzek & E. lJ'rancois . . . . . . . • . . . . . . .  
Rice, wild, L. Axman . . . . .  ; . . . . . . . . . . . . . . .  . 
Salve, J. A. & J. T. Potter Co . . . . . . . . . . . .  . .  
Shirts, Brown, Durrell & Co . . . . . . . . . . . . . . .  . 
Soap for polishing metals, Societe Generale 

41,118 
41 ,105 
41, 101 SPECIAL MACHINERY &o�i�:&,�:,l�{�:i 

C08tilo Machine Work8, 00 Centre St •• New York 
des Cirages Francais . . . . . . . . . . . . . . . . . . . . 41,110 

Stone for certain named purposes, artifiCial, N OVEL TIES & PATENTED ARTICLES 

S CIAL M ANU FACTURI N G .  SPEeL M A C H I H E RY MODHS EXP1RIMEllTAL W O H  II D I E S  A N D  STI\ M P I :-. S  _ Df(',yf�""' 7 _  \AI >;  I T E  F Oq  O U R  800H L E.  T 
THE C LO BE M A C H 8- STAMPING C O. 

� 7 ') Hf.",r1 I t TON ST r: l F' V f  L AN , 0  Send 25 cents and the addre88 of a man 
who shaVe! himself. and we ",ill send YOQ 
It- pair of Torrey's Best, '16-cent Scisson
large, medium or .mall. 1108117 refUD.�ed 
it not, aatbfactorr. 

I. B. TO_EY do (JO" • 
J. N�blnger . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 123 

Syrup, Corn Products Co . . . . . . . . . . . . . . . . . .  , . 41 :117 �����W.ri�:'3��tJ.a�o.:M%��"f��t'b�E�I:���: ' Diel', Tools and Special Machines. Models 
Wei��fes

and
a�Ola�!�hl��:le 

t�[;�for�O ' ���i�in 
41,116 �:. �r'��:��1 ��1'In����r:�::������i&��'£orll: P. O' Boz 84, W  .......... __ 

A.W. FABER 
Manufactory E8tabll8hed 1'61. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRlTINU- SLATES, INKS. STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 
78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS, 1 900. 

META L S PEC I A LTY 
MANUPACTURERS 

In addttton to our regula1' work, we will manufacture any metal specialty that Is required, In quantities, of .. a1and...,d quality that makes our prices attractive. 
AMERICAN LAMP 4 BRASS CO., Trenton, N. J. 

wbicb describes fully our outlitB. PT�t'f;,rl =. mer:.tn= 
�.rr.tirom .� up. Agents wanted. 

ElECTROTECHNIC " CHEMICAL CO. 
Dept. L, 72 WUh.\njrtoD SQ., South, N.Y. {J. 

, ,so Years' 
Experience 

'PATENT� 
Trade Marks, 

Designs, 
Copyrights, Etc. 

Anyone sendlnll & f.lketch and depcrtlltion may quickly ascertain our opinton free whether an Invention Is probably Eatentable. Communlca-
::,�� ��,"!�llJl"o°e��'!.'i,.':,��� ����o�':Jt':.�:s 

named, Valmler·Motoren·Gesellschaft GASOLINE A UTOMOBILES. - VALU-
Whisky, Bokel McKenney Co . . . . . . . . . .  

4?:���: lU�� able lllustrated artlcles on the aboVe SUbject containln� Metal Patterns and Models 
Wire rope, H. Channon Company • • . • • . . • . . . •  41,124 ��Jp��;;:E�;' ��s�i'&'b1:"l�;�,I�¥9!{:""8nral�t 

LABELS. 
"Americuba," for cigars, C. D. Gitt . • . . . . . .  10,352 
" Antiexplo, " for non-explosive compound, 

Sklmln Chemical Compound Co . . . . . . . . . . 10,366 
" Bender's Liquid Antiseptic Soap Perfumed," 

for liquid antiseptic soap, L. C. Funk 
& Co. . . ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,362 

"Blaisdell's Wonderful Remedy," for medi-
cine, H. W. B. Proctor . . . . . . . . . . . . . . . . .  10,342 

"Conqueror Brand Tomatoes," for canned to-
matoes, D. Morris & Son . . . . . . . . . . . . . . . .  10,359 

" Dix
�:r8�

a
:��" T

f
��a�����B

e
{:,' rs��I�i��lfonGrgf Tidewater, Va. . . . . . . . . . . . . . . . . . . . . . . . .  10,361 

"Dr. Keith's Liquor Cure," for a liquor cure, 
H. C. Keith . . . •  ; '  . . . . . . . . . . . . . . . . . . . . . .  10,343 

"Dr. Keith's Tobacco and Cigarette Cure," fo,r 
tobacco and cigarette cure, H. C. Keith. 10,344 

Price 10 cents each. For sale by Munn & Co. and all newsdealers. 

MASO N'S NEW PAT. WHIP HOISTS save expense and liability Incident to Elevators. Adopted by prlnclpal storebouses lnNew York & Boston. 
ManCd. by VOLNEY W. MASON & CO., Inc. 

Provldence, Je. I., U. 8. A. 

n �!fi��C�!IO��Pe��!!�:, 
250. Par]or l1rlck8 Catalogue, free. 
MARTINKA & CO., Mfrs .. 4U3 Sixth Ave., New York. 

"Eagle Corn Syrup," for syrup, Illinois Suo T I h TheOmnljrraphtelegrapbs you _ 
" 

gar Refining Co. . .  . . . . . . . . .  ,;
. . . . . . . . . . .  10,355 e egrap y It IS an operator. .2 up. Omnl&raph Geneva Natural Spring Water, tor spring Co., 6e, 89 Cortlandt St., N. Y. 

"Gold:�
e
'dr.;'!;n 

K
J.;'r'i,

m
ll;r;,p·Y ·idr· ·syr;'·p,' iiil: 

10'346 1 
F O L D .  N C EC C CASE nols Sugar Refining Co . . . . . . . . . . . . . . . . . .  10,356 : :Green Valley Rye; n for whisky, Casey Bros 10,350 Patented Sept. 1, 1903. No. 737.9(.5. Folds less than one-Harrington & Co. B New Method of Cutting third of regular stze. Will sell, or Jea�e on royalty. Blanks," for leather Boles and taps, Har- M. E. CHAMBERLAIN, rington & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,339 411 Security Bulldlolr, St. Louie .. Mo. "Main Issue," for cigars, Main Issue Cigar 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,351 
"Ma

b��:ui
r, 

�o. 
fo

� . .  �����' . .  �����' . .. ��r.r.a.l� . .  � 10,360 
"Mrs. Olive Saunders' Blood Purifying Com-

Foundry Patterns �a::�o�:·;�:!�.!liy. 
THE C. E. WENZEL CO � 3 1 3  Market St., Newark, N. J, 

=--- T H [  S C H W E. R D T L E.  S TA M P  C O  �. S T E E L  STAM P S ,  L eT T e R S " F l G U R [ S  � B R I D G E- P O R T C O N N  

I CE MACHINES� VorUait Enlrlnes,L Brewerll' and Bottler8 Machinery. THE VILTER MFG. CO •• 899 Clinton Street, Milwaukee Wis. 

Craig Manufacturing Co. 
Manufacture Hardware Specialtie8 on 
contract. Punches and Dies. Speelal Tools. 

39-43 W. Wuhinlrton Street, Chicalro, Ill. 

MODElS ol EXPERIME NTAL WOR K .  ' Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 

N AME PLATES-EMPLOYEE CHECVS {"':KEY TAGS. BAGGAGE C'KS &. BADGES . '\ 
0 . R O B B I N S M F'G . Co. 58 K N E E L A N D  ST. SENe FOR CA T 4 ,- O S UE " B O S T O N .  M A SS .  

pound," for medicine, E. L. Libby . . . . . .  10,340 "Old Colony Club Ale, " for ale, Old Colony 
Brewing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,349 "Old Colony Sparkling Lager, " for ale, Old 
Colony Brewing Co. . . . . . . . . . . . . . . . . . . . . 10,347 

"Pearl's Tincture of Life, " for medicine, Home Mechanics for Amateurs 
Pearl Medical Co. . . . . . . . . . . . . . . . . . . . . . . 10,341 

"Peerless Black," for carbon blackS and 
lampblacks, Peerle BB Carbon Black Co., -

10,364, 10,365 "Prof. Pozzoni's Mountain Sage Malt Tonic," 
for tonic, Mountain Sage Malt Tonic Co. 10,345 

"Regal Shirt Waist, "  for shirt waists, I. 
Brod & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,338 "Royal Bengal Metal PoUsh," tor metal pol-Isb Faulhaber Chemical Co . . . . . . . . . . . . .  10,363 

"Solar 'Fancy Table Syrup," for syrup, Illi-
nois Sugar Refining Co. . . . . . . . . . . . . . . . . 10,357 

"Stock Cigar;" for cigars, Schmidt & Co . . .  10,354 
"Strengthene," for ale, Old Colony Brewing 

Co . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 348 
"The Grafter/' for cigars, Schmidt & Co . . . 10,353 "Universal Fancy Table Syrup," for syrup, 

IllinoiS Sugar Refining Co . . . . . . . . . . . . . . •  10,358 

PRINTS. 
"Hail to the King," for medicine, B. H. 

Bacon Co. . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  825 
"M-en's Apparpl, " for men's apparel, W. C. 

Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 821 
"Schmidt's Kloster Brau," for beer, A. Schmidt 824 
"The BE'st Amprican Make, " for buttons, Key-

stone Pearl Button Co . . . . . . . . . . . . . . . . . . . . 822 "Tobog�an Congress Playing Cards,"  for playing 
cards, United States Playing Card Co . . . . . 823 

By GEORGE M. HOPKINS 
Author of "Experimental Science" 

1 2mo, 250 pages, 250 illustrations Price, $ 1 .50 

8��t�t�0�r:e��\'h"��:b:�e�r., fbeCO' receive 
A printed copy of the specification and drawing 

SCI-entl-fl-c Amerl-can of any patent In  the foregoing list, or  any patent 

THIS book deals' with woodworking, household 
ornaments, metal working, lathe work, metal 
spinning, silver working. Making model engines, 
boilers and water motors. Making telescopes, 

microscopes and meteorological instruments, electrical 
chimes, cabinets, bells, night lights, dynamos and motors, 
electric light, an electrical furnace, telephone. It is a 
thoroughly practical book by the most noted amateur ex
�rimentor in America. Send for descriptive circular. 
This book will be published not later than October 15. 

In print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 

A hand80mely illustrated weekly. Largest clr- number of the patent desired and the date be 
emla.on,of any scientific tournaI. Terms, S3 a dven. Address Munn & Co., 361 Broadway, New 
year; four montbs, n So d b',all newsdealers,. - ,Y-'C:n..dlan patents may now be obtained' by the in-' M' UNN & ·C·O· ·'.'36i BrOad�ay, UewYo-'rk'--' vent"rs for anv of the Inventions named In the fore· " going Ihtt. 'For terms Rnd further particulars 

BrancbOmce,625 F  St" WasblIlllton. D. C. address Munn & Co. , 361 Broadway, New York. 

MUNN & COMPANY 
Publishers "Scientific American'· 361 Broadway., New . York 

© 1903 SCIENTIFIC AMERICAN, INC 
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Gasoline Automobile Is not 8urpa88ed In It. 
cia •• for 

SPEED, 
RELIABILITY, 
Hill DlIM BING 
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tion, Rnd hold. ttle track records fur one to 
flve miles. 
Now is the best time oC the year to 
enjoy the delia-hts of" a 

" STEVENS· DURYEA;' 
Price at Factory, 81,300. 

Send for Illustrated Catalol<. 
J. STEVENS ARMS " TOOL CO • •  

926 Main Street, 
Chicopee Falls, Mass. 

Member Associat.lon of Licensed Automobile ManufS.ctuten. 

climber ever 
e on honor. 

literature. Ie Automo' 
Ma ••• 

HOLLEY � 
LIGHT 

� TOURING 
� CAR 

Price. $650 
A strong, well built csr, just , ,. sl1lt"ble for rongb 

����t�?3:�e ��,!'c'l�::.
ar

g.soto�.:� :,���3:r �Jg:' 
direct drive to transmIssion. 
Write ffYl" CatalOflue. 

There are I 3 50 reasons 
why the Lambert is the best 
Typewriter on the market. 

IHO less patta to gctout of order. 
IHO less pieces to pay for.-
The Lambert Typewriter costa $2.5'. 
The Lambert Book teUs all about it and coat. 

nothing. Send for the Lambert Book. 

LAMBERT TYPEWRITER CO. 
U74 BROADW A Y NEW YORK 

Scientific American 

PATENT AERIAL , ' ", ifER C U L E 5 ROPE TRAMW AY ' "  , W I R E  R O P E  , , For Transportation 01 Ore. Coal. Dirt, Timber, etc. ( a.,;tsIo )  
Perfect Grip CIII'. Absolutely Safe. LoMs Automatically, Unloads Automat!cally. 

Operated by One Man. Cost of Maintenance Low. t'apec!ty Largest Ubtalnable. 

A.  lESDHEN & SONS ROPE DOMPANY. ri:.ftm�1��l':'·8f.l"l:ul!?�o. t9'J Centre Street. New !lork City. N. Y. 1117·28 Arapaboe St .. Derver. Colo. 
13'1 E. Lake Street. Chicago Ill. . 
Rialto Bwldlng. c<.r. New Montgomery & Mll!I!lon Streets. San Franctsco. Cal. 

HO R O L0 8 1  C AL D EPARTMENT 
POLYTECHNIC INSTITUTE 

The top notch, National Ue(tri( Vehicles 
::=-"""�-:-� Formerly Parsons HorCllogical Institute Stmpletn construction and astonishingly elUly to operate. 

PEORIA, ILLINOIS ��n:;d8:nc;���.:�! t j �lIl��e!!�dab�:��Mcl�Of�t -:�.'lj 
LARGEST and BEST I �

.bout seTyke. Illustrated cataloguo and fun Informa-
, WATCH SCHOOL In AMERICA I °NATTio�uAt MOTOR VEHICLE 00. 

We teach Watch Work, Jewelry, En· I J��900��E�. 
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" gra.tngt Clook ��oTk, Optics. Tuition 

l'euoual)le. &.rd and rooma Dear I school at moderate rates, 
Send for Catalog of lDfonnatioD.. 

CALIFORNIA EXCURSION 

I ' account American Bankers' Meetln
fl 

at San FranciSCO. 

� : �;;e;:� l1.ft�mJ�li.k
e
�n�!J:W.Ky. tltofi�:e?e��r 

, San Francisco, Cal at rate l81.m: ilnal return limit Nov-"1&ij�;U I' ember 30. See looal 8jlents oi'A: W. Ecclelltone, D. P. 
10 to 21 ClInton Street. .A., 386 Broadway. New York City. 

SEPTEMBER .. 26, 190;S. 

C O L D  GA�VANI Z ING.  
A M E R I C AN PROCESS N O  R OYA LTI ES, 

5A MPLl5 A iw i NFORMATION O N  �PPLIGATION,. 
N I C K E L 

� 

Electro·Plating 
&pparalUl ami laterial. 

TH. 
Hanson & VanWinkle 

co., 
New .... k. ]'i. J. 

136 Liberty St.. N. Y. 
36 & 32 S. Canal St. 

CbtC8lfo. 

8 I AU varlettes atIoweotpncea. Best Railroad 
Track and W8llon or Stock Scale. made. 
Also 1000 usefUl artICles. Including Sates. ca 8S 8e� Macblnes. BICYCles. Tool •. etc. "ave 

Money. Llst8 Fre8. CHICAGO SCAL E  CO .. Cblcago. IlI 

,���� 
Projection Apparatus 

fOT scientific work. Superior In accuracy and convenience. 

Bausch �..Je:::,bN.<P.'tical Co .. 
.... yosa: JK)8'IQ!I CHICAGO 

GROOTEB 
EIGlJES 

GAS 
AND 

GASOLINE 

CHAIUER GAS 
ENGINE GO. 

Box 148, Sterling, UL 

J E S S O P  ST E E L  C C?  M r R� OF C R UCIBLE SHEET STEEL W A S H I N G T O N . P A .  

A 1 1 5  M I L E T R A I N 
The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills ; the 

American Cement Co., 20 Griffin Mills ; the Associated Portland Cement Manu
facturers of England, 18 Griffin Mill s ;  which, when installed with the Griffin Mills 
now in use,. will actually prodl;),ce ,5Q,QQQc.l;v�.rrels o(.�O�J.ld.,.:-.C�ment a day, or 

Over 15,000,000 Barrel. Cement a Year 
This Cement, when loaded into cars, would make a train over I I S  miles in 
lerigth, and is about the full amount of Portland Cement made in the United 
States in 190 1 .  No other mill approaches such a record, because no other mill 
begins to do the work as cheaply and as satisfactorily. 

Write us for references about its capacity for grinding 
Raw Materials, Coal. or Cement Clinker. 

BRADLEY PULVERIZE R  CO., Boston 
120 Liberty St., N EW YOR K  1233 Monadnock Bldg., C H ICACO 

CRUDE ASB ESTOS The Apple Automatic Igniter 
D I R E CT FROM MI N E S  For Jump Sparlt: or Toucb Spark, 

.--.... :::..:..=::...::..-=-...:., R H MARTIN For any gas ellllme. statlonarY, au. PREPARED • •  , tomoblle 01 marine. 
ASBESTOS FIBRE OFFICE, ST. PAUL BUILDING Iloes away with batteries and belta. 

a:fo:r:M::a::n:ulec�t::u::re:re=us::e:.-..:2:2�O�B�'W�a�Y�N�8W��Y�O�rk�'
:'-

Proof Write IfY1" einu/ar. 
_ 

• THE DAYTON ELECTRICAL MFG. CO. 
BRISTOL'S 

RECORDING I NSTRUMENTS. 

DR. DYKE'S .. DISEASES OF A GASOLENE 
AUTOMOBILE ��:E 

H::M
T� 

A book lor owner, intendlug purcbaser 
or repairman. 

Hints and su,,,st!on. with iIlumatlonll, 
DI8iI1"a s and Conneotlous. 

rice 81.30 
A. L. DYKE AUTO. SUPPLY COnPANY 

2108 Olive St.. st. Loul., Mo. 
Bend tOe. for tbe largest Auto. Supply Cat. In the world. 

No. 36 Iioutb St. Clair St.. Dayton. Oblo. U. S • .A. 

P .. , ...... ,....· ..... GRANTTE ROOFING 
WHICH HAS BEEN ADOPTED BY THE 

�WDIIIG RAIlROADS, MAIIIfACTURmARCIIITfC1S AID BWDDIS , 
ASTHE STANDARD READY ROOfiNG. � WRITE FOR TESTIMONIAL5, PHOTO PAMPHLn AND SAMPlLS. 

_ .. IT .I •••••• � __ _ .... , 
WOOl. f&.T 1MNiY! COMPO:SfIa 

Wireless Telegraph Apparatus. 
Write lor anything in Wlreles. TeleBraph 

ApparaiUl and Supplies, Ipecial or eeparate paN, .. 
I'8qulred. Spark Colli, Coheren , Relay., Regltten. 
Beoordertj AutoJDatic Tappen. Let UI quote price. OD 
Special Collel8 Sete and Commercial Seta tor lOBI or' 
__ d .. ""co. Send to. otamp for BaJlotIn No. 8 on 
ap- Telepaphy. 

ThOB. K. Clark \fIreIeia Telegraph-Telephone 00. 
IIAIn om.., 'l1 Mleldpm Av., De_

I
t, Mlch. 

© 1903 SCIENTIFIC AMERICAN, INC 

VELOCl'fY OF ICE BOATS.-A COL-

Non-Magnetic 
lUCQ,t. .�:vJPl � .. '"I'u11y Guarantp' , 

For sale by 
All JEWELERS 

mustrated Booklet 
on request,showing 
COLORED 

FA.:lCY 
DIALS 

The NewEqland 
Watcb Co. 

37 Ie 39 Malden Lane 
New York City 131-137 Wabash Av. 

Chicago Claus Sl!recliel'. Bda. 
. San Franellco . r .b.ow IDIIt LoD4olI 
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